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STORAGE CONTAINERS FOR TEST ELEMENTS

Background of the invention:

As the number of patients suffering from diabetes and similar medical conditions in-
creases, self-monitoring of blood glucose wherein the patient monitors his or her blood glu-
cose levels has become a common practice. The purpose of monitoring the blood glucose level
is to determine the concentration level and then to take corrective action, based upon whether
the level is too high or too low, to bring the level back within a normal range. The failure to
take corrective action can have serious medical implications. Glucose monitoring is a fact of
everyday life for diabetic individuals. Failure to test blood glucose levels properly and on a
regular basis can result in serious diabetes-related complications, including cardiovascular
disease, kidney disease, nerve damage and blindness.

A number of biosensors, such as glucose meters, are currently available that permit an
individual to test the glucose level in a small sample of blood. Many of the meter designs cur-
rently available make use of a disposable test element which in combination with the meter
measures the amount of glucose in the blood sample electrochemically or optically. In current
glucose meters, the information displayed as a consequence of a successful blood glucose
measurement is the respective blood glucose value, typically shown in mg/dL or mmol units,
and perhaps the time and date the measurement was performed. This information in combina-
tion with calculation of planned or known intake of carbohydrates or planned or known acti-
vities and knowledge of other situational or individual factors is in most cases sufficient to
allow diabetics to adjust or derive their dietary intake and/or an immediate dose of insulin to
inject to control blood glucose level on the sﬁort-term. Also, in case of low glucose values,
diabetics can detect the need for intake of sugar to avoid hypoglycemia.

The disposable test elements are typically highly sensitive to environmental conditions.
Exposure to humidity in particular can stress a test element to the extent that it is incapable of
providing an accurate test. Failsafes and corrections are typically implemented in measure-
ment methods performed by meters corresponding to the particular test element. However,
avoiding the adverse environmental conditions altogether is a better way to ensure more ac-

curate test results. In order to avoid such conditions, test elements can be packaged and dis-
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tributed in containers configured to prevent ingress of moisture from humidity or other sour-
ces. In some containers, desiccant material is incorporated somehow within the container, such
as in the lid or cap of the container, or an insert that is left in the container with the test ele-
ments. However, it is a constant challenge to provide a desiccant material that provides opti-
mum effectiveness. For example, a container having one type of desiccant may be effective
during winter months but may not be during summer months, depending on the desiccant ma-
terial’s capacity to absorb and retain environmental moisture. This capacity is itself dependent
on several other factors, such as shape, size, and materials.

Given the ramifications of accurate recording, reporting and analyzing of blood glu-
cose measurements, improvements in the containers for packaging and distributing test ele-

ments used to meter blood glucose are desired.

Description of the invention:

A container includes an internal chamber in communication with one or more desic-
cants and/or desiccant materials. In one form, the one or more desiccants and/or desiccant ma-
terials are arranged such that the surface area of the one or more desiccants and/or desiccant
materials in communication with the internal chamber is increased, thereby resulting in greater
moisture control within the internal chamber and reducing the likelihood of moisture conta-
mination of any items positioned therein. In one form, wherein test elements for use with a
biosensor, such as a blood glucose meter, are positioned in the internal chamber, the reduced
likelihood of moisture contamination also reduces the likelihood of error in tests performed
with the test elements, as testing accuracy can be adversely affected by moisture contamina-
tion of the test elements, among other things.

In one aspect, a container includes an external housing including a sidewall extending
between a first end and a second end, and an internal chamber extending between the first and
second ends and surrounded by the sidewall. The container also includes a corrugated desic-
cant in communication with the internal chamber. The desiccant extends along and lines the

sidewall of the container.
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In one refinement of the aspect, the external housing includes an opening at the first
end and a support surface at the second end which encloses the internal chamber at the second
end.

In yet another refinement of the aspect, the desiccant comprises a sleeve member re-
movably positionable in the internal chamber and formed of a desiccant material.

In still another refinement of the aspect, the sleeve member is sized and shaped to sub-
stantially correspond in size and shape to the internal chamber.

In another refinement of the aspect, the external housing is resiliently flexible.

In another refinement of the aspect, the sidewall includes oppositely positioned first
and second portions extending substantially parallel to one another at the first end.

In still another refinement of the aspect, the first and second portions of the sidewall at
the first end are releasably engageable with one another to close the internal chamber.

In another refinement of the aspect, the container further includes at least one compo-
nent for use with a biosensor.

In yet another refinement of the aspect, the at least one component includes a plurality
of test elements.

In still another refinement of the aspect, the test elements include a plurality of test
strips.

In another refinement of the aspect, the test strips are coupled together in a unitary
arrangement wherein the test strips are individually removable from the arrangement.

In another aspect a container includes an external housing extending between a first
end and a second end, and a sidewall surrounding an internal chamber. The container also in-
cludes a first desiccant including a corrugated sleeve member removably positioned in the in-
ternal chamber and formed of a desiccant material. The corrugated sleeve member extends
along a longitudinal axis and is generally sized and shaped to substantially correspond in size
and shape to the internal chamber as defined by the sidewall.

In one refinement of the aspect, the corrugated sleeve member includes a hollow in-
terior for receiving one or more items stored in the container.

In another refinement of the aspect, the corrugated sleeve member includes a plurality

of corrugations extending along the longitudinal axis.
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In another refinement of the aspect, the container further includes a porous sleeve
member positioned in the hollow interior of the corrugated sleeve member.

In yet another refinement of the aspect, the porous sleeve member includes a hollow
interior for receiving the one or more items stored in the container.

In still another refinement of the aspect, the porous sleeve member includes a plurality
of openings extending through a sidewall surrounding the hollow interior.

In another refinement of the aspect, the container further includes a second desiccant
positioned between the porous sleeve member and the corrugated sleeve member.

In another refinement of the aspect, the desiccant comprises a particulate material.

In still another refinement of the aspect, the container further includes an opening ex-
tending through the first end of the external housing and a cap member structured to remo-
vably cover the opening coupled to the external housing adjacent to the first end.

In another refinement of the aspect, the container further includes at least one compo-
nent for use with a biosensor.

In another refinement of the aspect, the at least one component includes a plurality of
test elements.

In yet another refinement of the aspect, the test elements comprise test strips.

In still another aspect, a container includes an external housing including a sidewall
extending between a first end and a second end. The container also includes a storage chamber
for receiving one or more items stored in the container. The storage chamber extends between
the first and second ends and is partially defined by a porous surface including a plurality of
apertures extending therethrough. The container also includes a first desiccant positioned bet-
ween the storage chamber and the sidewall of the external housing, and the plurality of aper-
tures facilitates communication between the storage chamber and the first desiccant through
the porous surface.

In one refinement of the aspect, the sidewall of the external housing surrounds an in-
ternal chamber and the porous surface is positioned on an elongate sleeve member removably
positioned in the internal chamber, and the elongate sleeve member includes a hollow interior

defining the storage chamber.
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In another refinement of the aspect, the elongate sleeve member and the first desiccant
extend between the first and second ends of the external housing.

In another refinement of the aspect, the first desiccant includes a corrugated sleeve
member formed of a desiccant material, and the corrugated sleeve member extends along a
longitudinal axis between the first and second ends of the external housing.

In yet another refinement of the aspect, the corrugated sleeve member includes a hol-
low interior for receiving the elongate sleeve member.

In still another refinement of the aspect, the corrugated sleeve member includes a plu-
rality of corrugations extending along the longitudinal axis.

In another refinement of the aspect, the container further includes a second desiccant
positioned between the storage chamber and the sidewall of the external housing.

In another refinement of the aspect, the second desiccant is positioned between the
elongate sleeve member and the corrugated sleeve member.

In still another refinement of the aspect, the second desiccant comprises a particulate
material.

In another refinement of the aspect, the first desiccant comprises a particulate material.

In another refinement of the aspect, the container further includes at least one compo-
nent for use with a biosensor.

In yet another refinement of the aspect, the at least one component includes a plurality
of test elements.

In another refinement of the aspect, the test elements include test strips.

In yet another aspect, a desiccant liner includes a body defining a hollow interior and
including a cross sectional dimension. The body is configured to facilitate adjustability of the
cross sectional dimension and conformity with an internal chamber of a plurality of alterna-
tively sized and shaped containers.

In one refinement of the aspect, the body extends along a longitudinal axis between a
first end and a second end and includes a plurality of corrugations extending along the longitu-
dinal axis.

In another refinement of the aspect, the body is foldable along the corrugations to ad-

just the cross sectional dimension.
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In yet another refinement of the aspect, the cross sectional dimension corresponds to
external dimension measured laterally across the body.

In still another refinement of the aspect, the liner is positioned in and lines the internal
chamber of one of the plurality of containers and the cross sectional dimension includes an in-
serted configuration. In the inserted configuration, the cross sectional dimension is greater
than the cross sectional dimension in an insertion configuration when said body is being in-
serted into the internal chamber.

Another aspect of the present application is a unique container for reducing the
likelihood of moisture contamination of one or more items stored in the container. In one
aspect, the container reduces the likelihood of moisture contamination of test elements used
for testing and monitoring blood glucose levels of a diabetic. Other aspects include unique
methods, systems, devices, Kits, assemblies, equipment, and/or apparatus related to storage
containers.

Further aspects, embodiments, forms, features, benefits, objects, and advantages shall

become apparent from the detailed description and figures provided herewith.

Brief description of the figures:

FIG. 1 is an exploded, perspective view of one embodiment of a storage container in-
cluding a desiccant.

FIG. 1A is a perspective view of an alternatively configured housing suitable for use in
the embodiment of FIG. 1.

FIG. 2 is a cross-section view of the desiccant illustrated in FIG. 1 taken along view
line 2—2.

FIG. 3 is cross-section view of the container of FIG. 1 with the desiccant positioned
therein and taken along view line 3—3.

FIG. 4 is a plan view of a corrugated sheet that can be used to make the desiccant illu-
strated in FIG. 1.

FIG. 5 is a plan view of the corrugated sheet illustrated in FIG. 4 being manipulated to

form the desiccant illustrated in FIG. 1.
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FIG. 6 is an exploded, perspective view of one form of the desiccant illustrated in FIG.
1 relative to another alternatively configured housing.

FIG. 7 is a partially exploded, perspective view of the desiccant illustrated in FIG. 6
being positioned into the alternatively configured housing of FIG. 6.

FIG. 8 is a cross-section view of an alternative embodiment container including the
desiccant of FIG. 1 and a porous, elongate sleeve member.

FIG. 9 is a perspective view of the porous, elongate sleeve member positionable in the
container of FI1G. 8.

FIG. 10 is a cross-section view of another alternative embodiment container including
the desiccant of FIG. 1, a second desiccant and the porous, elongate sleeve member of FIG. 9
positioned therein.

FIG. 11 is a cross-section view of yet another alternative embodiment container inclu-
ding a desiccant and the porous, elongate sleeve member of FIG. 9 positioned therein.

FIG. 12 is a perspective view of another alternative embodiment container including a

desiccant.

For purposes of promoting an understanding of the principles of the invention, refer-
ence will now be made to the embodiments illustrated in the drawings and specific language
will be used to describe the same. It will nevertheless be understood that no limitation of the
scope of the invention is thereby intended, such alterations and further modifications in the
illustrated device, and such further applications of the principles of the invention as illustrated
therein being contemplated as would normally occur to one skilled in the art to which the in-
vention relates.

In order to control and more effectively adjust the therapy, level of activity and life-
style to achieve optimum glycemic control, diabetics need to measure blood glucose levels on
a regular basis. Similarly, diabetics rely on the accuracy of these blood glucose level measure-
ments to properly develop and execute diabetes management plans. Several factors can contri-
bute to inaccuracies and deficiencies in these blood glucose level measurements. For example,
contamination of test elements used with a biosensor, such as a blood giucose meter, can lead

to false and/or inaccurate blood glucose level measurements. In one particular form, exposure
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of the test elements to moisture before use with the biosensor can lead to result-affecting con-
tamination. Various embodiments of the present application are related to a desiccant and/or
dessicant material for use with a test element container that addresses these and other aspects.
In one embodiment, a container includes an internal chamber in communication with one or
more desiccants and/or desiccant materials. In one form, the one or more desiccants and/or
desiccant materials are arranged such that the surface area of the one or more desiccants and/
or desiccant materials in communication with the internal chamber is increased, thereby resul-
ting in greater moisture control within the internal chamber and reducing the likelihood of
moisture contamination of any items, such as test elements, positioned therein. As used herein,
the term “desiccant” when used alone generally refers to a drying or moisture control substan-
ce or agent, while the term “desiccant material” generally refers to a material suitable for per-
forming drying and/or moisture control.

Referring now generally to Figure 1, various aspects of one embodiment of a container
10 are illustrated. Container 10 includes an external housing 12 having at least one longitudi-
nal sidewall 14 extending along a longitudinal axis L and having a length A between a first
end 16 and a second end 18. In the illustrated embodiment, external housing 12 has a generally
cylindrical outer profile and sidewall 14 circumferentially or laterally surrounds an internal
chamber 20 that extends between first end 16 and second end 18. Similarly, internal chamber
20 includes a hollow cylindrical shape that generally corresponds to the outer profile of exter-
nal housing 12. It should be appreciated however that in alternative forms one or both of exter-
nal housing 12 and internal chamber 20 could have other shapes, including non-circular shapes
and polygonal shapes, such as oval, rectangular, triangular or square configurations, just to
provide a few possibilities. For example, with reference to Figure 1A, where like numerals re-
fer to like features described with respect to container 10, an external housing 12a that has a
generally oval outer profile and an internal chamber 20a that has a hollow oval shape gene-
rally corresponding to the outer profile of external housing 12a are illustrated. With reference
again to container 10 illustrated in Figure 1, it also includes an opening 22 extending through
first end 16 of external housing 12 and providing access to internal chamber 20. Opposite

opening 22, a bottom or support surface 24 extends between sidewall 14 and provides support
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for items positioned in internal chamber 20, while also enclosing internal chamber 20 at se-
cond end 18.

In the illustrated embodiment, container 10 also includes a cap member 26 coupled to
external housing 12 adjacent first end 16 via a coupling element 28, although in other alter-
native, non-illustrated forms it is contemplated that cap member 26 may not be coupled to
external housing 12, or may be omitted entirely or replaced by an alternative arrangement for
closing internal chamber 20. Coupling element 28 is generally flexible and facilitates move-
ment of cap member 26 relative to external housing 12. An annular projection 30 extends from
the bottom side of cap member 26 and is generally structured to sealingly engage with the in-
ternal surface of sidewall 14 and close internal chamber 20 at first end 16. For example, an-
nular projection 30 may be provided with a diameter that is the same or substantially similar to
an internal dimension, which in the illustrated form is diameter B, of internal chamber 20.
When projection 30 is positioned in internal chamber 20 and engages with sidewall 14, an
annular flat portion 32 of cap member 26 lies against the end of sidewall 14 at first end 16 of
external housing 20. Cap member 26 also includes a projection 34 extending laterally beyond
flat portion 32 along one side thereof. When cap member 26 is engaged with external housing
12, projection 34 extends outwardly from sidewall 14 thereby allowing a user to engage cap
member 26 and move it away from first end 16 of external housing 12 to provide access to
internal chamber 20.

While not illustrated in Figure 1, it should be appreciated that one or both of sidewall
14 and projection 30 could be provided with a sealing member, such as an o-ring, gasket, in-
terlocking members, or other configuration. It should also be appreciated that cap member 26
may be sized and shaped to correspond with alternative, non-illustrated sizes and shapes of
external housing 12. Additional variations in the arrangement between cap member 26 and
external housing 12 are also contemplated. For example, in one non-illustrated form, cap
member 26 can be configured to extend around first end 16 and along the exterior of sidewall
14 toward second end 18. Cap member 26 may be configured to engage sidewall 14 with a
threaded, twist lock, bayonet lock, friction fit, or other suitable engagement relationship. In
another form, cap member 26 can include an opening extending therethrough and a closing

member cooperating with the opening such that one or more items can be removed from inter-
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nal chamber 20 without disengaging cap member 26 from external housing 12. The closing
member can be in the form of a plug, valve, or other suitable closeable access device.

Container 10 also includes a desiccant 34 in the form of a sleeve member 36 extending
along longitudinal axis L between a first end 38 and a second end 40. In one or more non-illu-
strated forms however, it is contemplated that container 10 may also include another desiccant
in addition to desiccant 34. For example, in one particular form, sidewall 14 of external hou-
sing 12 could be formed from a desiccant entrained polymer material, although other configu-
rations are contemplated. Sleeve member 36 includes a hollow interior 42 that extends bet-
ween and opens at first and second ends 38, 40. In one non-illustrated form however, sleeve
member 36 could be provided with a bottom surface that encloses hollow interior 42 at second
end 40. As illustrated in Figures 2 and 3, sleeve member 36 also includes a length C between
first end 38 and second end 40 and an external dimension, which in the illustrated form is dia-
meter D, which substantially correspond to length A of external housing 12 and the internal
dimension (diameter B in the illustrated form) of internal chamber 20, respectively, such that
sleeve member 36 substantially corresponds in size and shape to internal chamber 20. As illu-
strated in Figure 3 for example, sleeve member 36 is removably positionable in internal cham-
ber 20 such that desiccant 34 extends along and lines the interior surface of sidewall 14 bet-
ween first and second ends 16, 18 of external housing 12. When sleeve member 36 is posi-
tioned in internal chamber 20, hollow interior 42 provides a storage chamber for receiving one
or more items stored in container 10. In one or more non-illustrated forms, it is contemplated
that sleeve member 36 could be secured in internal chamber 20 by fasteners or adhesives, or
could be formed integrally as a monolithic structure with sidewall 14. In another form, sleeve
member 36 is configured to achieve a press fit engagement with internal chamber 20, further
details of which will be provided below with respect to Figures 6 and 7. In still another form,
it is contemplated that sleeve member 36 may be retained in internal chamber 20 by a reten-
tion ring (not shown), although other alternative configurations for retaining sleeve member
36 in internal chamber 20 are also contemplated.

In the illustrated embodiment, sleeve member 36 is corrugated and includes a plurality
of corrugations 44 extending along longitudinal axis L from first end 38 to second end 40.

However, alternative arrangements for corrugations 44 are also contemplated. For example, in
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one non-illustrated form, corrugations 44 may extend orthogonally or obliquely relative to
longitudinal axis L. In another non-illustrated embodiment, sleeve member 36 may be pro-
vided with corrugations 44 that extend only partially between first end 38 and second end 40.
For example, in one form, sleeve member 36 may include one or more non-corrugated por-
tions positioned between one or more corrugated portions. Alternatively, sleeve member 36
may only be corrugated adjacent first end 38 or second end 40, or at intermittent locations
along the length of sleeve member 36. In other forms, sleeve member length C is substantially
less than length A of external housing 12. In referring to an article as "corrugated”, what is
preferably meant is that the article is formed or shaped into, for example, alternating wrinkles
or folds, or into alternating ridges and grooves, which may allow the article to be generally
collapsible or expandable in accordance with and to the extent of such formation. No particu-
lar distinction is made in this regard to the shape of the corrugatioﬁs themselves as having, for
example, either sharp or blunted edges, but rather either of them as desired or required by the
context of the use of the article consistent with this disclosure.

It is contemplated that sleeve member 36 may be formed by any suitable process. In
one non-limiting example, sleeve member 36 may be formed utilizing extrusion methods and
processes. Another non-limiting example is illustrated in Figures 4 and 5. More particularly, as
illustrated in Figure 4, opposite end portions 37a and 37b of a corrugated sheet 37 may be ro-
tated toward each other to arrive at the arrangement illustrated in Figure 5 where end portion
37b is positioned above end portion 37a. End portions 37a and 37b may then be joined toge-
ther in overlapping fashion by taping, gluing, or crimping, just to name a few possibilities, to
form sleeve member 36. In an alternative form, it is also contemplated that the ends of end
portions 37a and 37b could be connected in an abutting fashion to provide sleeve member 36.
Still, it should be appreciated that sleeve member 36 could be formed by other manners as
well. For example, in one alternative form, it is contemplated that sleeve member 36 could
include an integral structure that is free from any interconnection between opposite ends of a
corrugated sheet.

Sleeve member 36 is generally formed from or includes one or more desiccant ma-
terials, non-limiting examples of which may include porous paper, cellulosic fiber, a desiccant

entrained polymer, porous plastic, molecular sieves, silica gels, clays, starches, calcium sulfate
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and/or calcium chloride, just to provide a few non-limiting possibilities. In one form, it is con-
templated that the desiccating characteristics of sleeve member 36 can be adjusted in relation
to the moisture control conditions required in internal chamber 20. For example, in one form it
is contemplated that the desiccant material from which sleeve member 36 is formed may be
chosen to meet the required moisture control conditions of all or one or more parts of internal
chamber 20. In another form, sleeve member 36 may include two or more portions that are
formed of separate desiccant materials each having unique drying or moisture control charac-
teristics. For example, in one form, sleeve member 36 may be formed of a first desiccant ma-
terial adjacent first end 38 that provides a first level of desiccating and a second desiccant ma-
terial adjacent second end 40 which achieves a second level of desiccating that is different
from the first level. In another form, it is contemplated that the material forming sleeve mem-
ber 36 could include a variable thickness between first end 38 and second end 40. For ex-
ample, the thickness of the material may taper from first end 38 to second end 40, with sleeve
member 36 providing greater desiccating adjacent first end 38 compared to the desiccating
provided adjacent to second end 40. In still another form, it is contemplated that the desic-
cating characteristics of sleeve member 36 can be determined by adjusting the amount of de-
siccant material it includes. In one particular example of this form, sleeve member 36 may be
formed of different amounts of desiccant material along one or more distinct regions to pro-
vide corresponding regions of unique desiccating characteristics. However, it should be appre-
ciated that alternative configurations of sleeve member 36 to achieve unique dryness or mois-
ture control conditions are also contemplated.

As illustrated in Figure 1 for example, a plurality of test elements 46 suitable for use
with a biosensor is positionable in hollow interior 42 of sleeve member 36 when sleeve mem-
ber 36 is positioned in internal chamber 20. It should be appreciated however that other items,
in addition to or in lieu of the plurality of test elements 46, may be stored in container 10. In
the illustrated form, test elements 46 are provided as electrochemical test strips 48a, 48b, 48c
which are useable with a blood glucose meter (not shown) to perform a blood glucose mea-
surement utilizing electrochemical techniques. In one alternative, non-illustrated form, test
elements 46 may be provided as test strips used to perform a blood glucose measurement uti-

lizing optical techniques. An example of a test element 46 configured for use with electroche-
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mical techniques is the ACCU-CHEK® Aviva test strip, which is described more fully in U.S.
Patent Application Publication No. 2005/0016844, the disclosure of which is hereby incorpo-
rated herein by reference in its entirety; and an example of a test element configured for use
with optical techniques is the ACCU-CHEK® Compact test strip, which is described more
fully in U.S. Patent No. 7,008,799, the disclosure of which is hereby incorporated herein by
reference in its entirety. Each of these exemplary test elements are distributed in the United
States by Roche Diagnostics Corporation of Indianapolis, Indiana.

Further details and examples of conventional blood glucose meters and related electri-
cal and optical components and their respective measurement techniques are described in U.S.
Patent Nos. 5,352,351; 4,999,482; 5,438,271; 6,645,368; 5,997,817; 6,662,439; RE 36,268;
5,463,467; 5,424,035; 6,055,060; 6,906,802; and 5,889,585; the disclosures of which are here-
by incorporated herein by reference in their entireties.

While not previously described, it should be appreciated that in one or more forms
sleeve member 36 can be compressible to facilitate its positioning in the internal chamber of a
plurality of alternatively sized and shaped containers. For example, with reference to Figures 6
and 7, where like numerals refer to like features described with respect to container 10, an ex-
ternal housing 12b includes a generally cylindrical outer profile and an internal chamber 20b
includes a hollow cylindrical shape that generally corresponds to the outer profile of external
housing 12b. It should be appreciated however that in alternative forms one or both of external
housing 12b and internal chamber 20b could have other shapes, including non-circular shapes
and polygonal shapes, such as oval, rectangular, triangular or square shapes, just to provide a
few possibilities. As illustrated in Figure 6, sleeve member 36 includes an initial external di-
mension F which generally corresponds to a cross sectional dimension taken laterally across
sleeve member 36. Initial external dimension F is larger than the internal dimension, which in
the illustrated form is diameter E, of internal chamber 20b, although it is contemplated that
sleeve member 36 could be used with an internal chamber that is similarly sized or larger than
initial external dimension F. To facilitate positioning of sleeve member 36 into internal cham-
ber 20b, an external force indicated by directional arrows G may be applied to compress
sleeve member 36, resulting in reduced external dimension H illustrated in Figure 7. In the

illustrated form, it is contemplated that sleeve member 36 may be compressed to provide re-
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duced external dimension H by being folded or bent along one or more of corrugations 44,
although alternative configurations for providing sleeve member 36 in a compressible confi-
guration are contemplated.

Reduced external dimension H of sleeve member 36 is generally at least slightly
smaller than diameter E of internal chamber 20 to allow positioning of sleeve member 36
therein as illustrated in Figure 7, where sleeve member 36 has been partially inserted into in-
ternal chamber 20b. Once sleeve member 36 has been fully positioned in internal chamber 20b
and the external forces (indicated by directional arrows G) have been removed therefrom, it
resiliently expands to generally conform in size and shape with internal chamber 20b. Simi-
larly, an expansion force along and against internal chamber 20b is created by sleeve member
36 such that sleeve member 36 is securely retained in internal chamber 20b. However, it
should be appreciated that sleeve member 36 may also be retained in internal chamber 20b by
fasteners, adhesives, or a retention ring as discussed above. As would be appreciated by those
skilled in the art, when sleeve member 36 is provided in the compressible configuration des-
cribed with respect to Figures 6 and 7, it is variably adjustable and thus suitable for use with a
variety of alternatively sized and shaped containers.

An alternative embodiment container 110 is illustrated in cross section view in Figure
8, where like numerals refer to like features of container 10 previously described. Container
110 is similar to container 10 illustrated in Figure 3 with sleeve member 36 positioned in in-
ternal chamber 20, but further includes a porous sleeve member 150, which is also shown in
Figure 9. Porous sleeve member 150 includes an elongate body 152 having a substantially
cylindrical external profile, although it should be appreciated that body 152 may be provided
with alternative configurations to correspond with alternative configurations of container 110.
Body 152 includes a sidewall 154 that extends along a longitudinal axis LL between a first end
156 and a second end 158. As illustrated in Figure 8 for example, elongate body 152 is gene-
rally sized and shaped to substantially correspond in size and shape to hollow interior 142 of
sleeve member 36. For example, body 152 generally extends between first end 16 and second
end 18 of external housing 12. However, it should be appreciated that other configurations for

body 152 are contemplated.
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Porous sleeve member 150 includes a hollow interior 160 that extends between and
opens at first and second ends 156, 158 and is laterally surrounded and enclosed by sidewall
154. In one non-illustrated form, it is contemplated that porous sleeve member 150 could be
provided with a support surface extending between sidewall 154 that closes second end 158.
Hollow interior 160 defines a storage chamber for receiving one or more items stored in con-
tainer 110, such as one or more test elements 46 for use with a biosensor. A plurality of aper-
tures 162 extend between internal surface 164 and external surface 166 of sidewall 154. Simi-
larly, for the alternative form described above wherein a support surface extends between side-
wall 154 at second end 158, it is contemplated that the support surface may also be provided
with a plurality of apertures extending therethrough.

As illustrated in Figure 8 for example, porous sleeve member 150 is removably posi-
tionable in hollow interior 42 of sleeve member 36. In one or more non-illustrated embodi-
ments, it is contemplated that porous sleeve member 150 and/or sleeve member 36 could be
secured in internal chamber 20 as discussed above, or could be formed integral as a monolithic
structure with sleeve member 36. When porous sleeve member 150 is positioned in hollow in-
terior 42, apertures 162 facilitate communication between hollow interior 160 of porous sleeve
member 150 and desiccant 34 which is positioned between porous sleeve member 150 and
sidewall 14 of external housing 12. In this arrangement, desiccant 34 maintains moisture con-
trol relative to items positioned in hollow interior 160 without being positioned in direct con-
tact therewith, thereby eliminating any unintentional interference between the items with in-
terior 160 and desiccant 34.

Another alternative embodiment container 210 is illustrated in a cross section view in
Figure 10, where like numerals refer to like features previously described for container 10.
Container 210 is substantially similar to container 110 illustrated in Figure 8, but further in-
cludes a second desiccant 268 positioned between hollow interior 160 of porous sleeve mem-
ber 150 and sidewall 14 of external housing 12. More particularly, second desiccant 268 is po-
sitioned in hollow interior 42 between porous sleeve member 150 and elongate sleeve member
36. As illustrated in Figure 10, desiccant 268 includes a particulate desiccant material in the
form of a powder or granule, which may be formed of porous paper, cellulosic fiber, desiccant

entrained polymers, porous plastic, molecular sieves, silica gels, clays, starches, calcium sul-
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fate and/or calcium chloride, just to provide a few non-limiting examples. In one form, it is
contemplated that desiccant 268 may include two or more desiccant materials which are posi-
tioned relative to each other to provide separate regions each having unique drying or moisture
control characteristics. For example, desiccant 268 may be configured to provide drying and/
or moisture control characteristics adjacent first end 16 of container 210 that are unique rela-
tive to drying and/or moisture control characteristics it provides adjacent second end 18 of
container 210. However, it should be appreciated that alternative configurations are contem-
plated.

Apertures 162 facilitate communication between hollow interior 160 of porous sleeve
member 150 and desiccants 34, 268 which are positioned between porous sleeve member 150
and sidewall 14 of external housing 12. It should be appreciated that the particulate material of
desiccant 268 and apertures 162 extending through porous sleeve member 150 may be sized
relative to one another to prevent passage of desiccant 268 into hollow interior 160 of porous
sleeve member 150. In another form, it is contemplated that apertures 162 may additionally or
alternatively be provided with a screen or mesh material that prevents passage of desiccant
268 into hollow interior 160.

A further alternative embodiment container 310 is illustrated in a cross section view in
Figure 11, where like numerals refer to like features previously described for container 10.
Container 310 is provided with a single desiccant and a single sleeve member positioned in
internal chamber 20. More particularly, container 310 includes porous sleeve member 150 po-
sitioned in internal chamber 20 and desiccant 368 positioned between porous sieeve member
150 and external housing 12. It should be appreciated that porous sleeve member 150 can be
sized and shaped similar to internal chamber 20, while also providing a small space between
body 152 and external housing 12. Desiccant 368 includes a particulate desiccant material in
the form of a powder or granule, which may be formed of porous paper, cellulosic fiber, desic-
cant entrained polymers, porous plastic, molecular sieves, silica gels, clays, starches, calcium
sulfate and/or calcium chloride, just to provide a few non-limiting examples. Apertures 162
facilitate communication between hollow interior 160 of porous sleeve member 150 and desic-
cant 368. It should be appreciated that the particulate material of desiccant 368 and apertures

162 extending through porous sleeve member 150 may be sized relative to one another to pre-
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vent passage of desiccant 368 into hollow interior 160 of porous sleeve member 150. In an-
other form, it is contemplated that apertures 362 may additionally or alternatively be provided
with a screen or mesh material that prevents passage of desiccant 368 into hollow interior 160.

With reference to Figure 12, there is illustrated another embodiment container 410.
Container 410 is provided as a pouch or bag that includes a resiliently flexible external hou-
sing 412 having a sidewall 414 extending between a top portion 416 and a bottom portion 418.
Sidewall 414 also surrounds and encloses an internal chamber 420 where one or more items
stored in container 410 may be positioned. An opening 422 extends through external housing
412 adjacent top portion 416 and provides access to internal chamber 420. Sidewall 414 in-
cludes first and second portions 414a, 414b that extend substantially parallel to one another
adjacent top portion 416, and are releasably engageable with one another to close internal
chamber 420. For example, in one form, first and second portions 414a, 414b can be provided
with a zipper or zipper-lock type arrangement that brings first and second portions 414a, 414b
into releasable engagement with one another. However, it should be appreciated that alterna-
tive configurations for releasably engaging first and second portions 414a, 414b to one another
are contemplated.

Container 410 also includes a desiccant 424 in communication with internal chamber
420 and extending along and lining the interior surface of sidewall 414 between top portion
416 and bottom portion 418. In one form, desiccant 424 may be provided as a removable
sleeve member with a corrugated configuration similar to sleeve member 36 described above.
Still, in other forms, it is contemplated that desiccant 424 could be secured in internal chamber
420, or could be formed integrally with sidewall 414. In one or more non-illustrated forms, it
is contemplated that container 410 may also include another desiccant in addition to desiccant
424. For example, in one particular form, sidewall 414 of external housing 412 could be for-
med from a desiccant entrained material, aithough other configurations are contemplated. As
illustrated in Figure 12, desiccant 424 is corrugated and includes a plurality of corrugations
426 extending between top portion 416 and bottom portion 418. However, alternative configu-
rations for corrugations 426 are contemplated. For example, in one non-illustrated form, corru-
gations 426 may extend orthogonally or obliquely relative to the illustrated configuration. In

another non-illustrated embodiment, desiccant 424 may be provided with corrugations 426
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that extend only partially between top portion 416 and bottom portion 418. For example, in
one form, desiccant 424 may include one or more non-corrugated portions positioned between
one or more corrugated portions. Alternatively, desiccant 424 may only be corrugated adjacent
top portion 416 or bottom portion 418, although additional configurations are contemplated.

Desiccant 424 is generally formed from or includes one or more desiccant materials,
non-limiting examples of which may include porous paper, cellulosic fiber, a desiccant en-
trained polymer, porous plastic, molecular sieves, silica gels, clays, starches, calcium sulfate
and/or calcium chloride, just to provide a few possibilities. In one form, it is contemplated that
desiccant 424 may include two or more portions that are formed of separate desiccant ma-
terials each having unique drying or moisture control characteristics. For example, in one
form, desiccant may be formed of a first desiccant material adjacent top portion 416 and a
second desiccant material adjacent bottom portion 418. However, it should be appreciated that
alternative configurations are contemplated. Additionally, while not illustrated in Figure 12, it
should be appreciated that container 410 may also be provided with a porous sleeve member
in internal chamber 420 to avoid interference between the items stored in container 410 and
desiccant 424, similar to the configuration illustrated in Figure 8. It should also be appreciated
that, in other non-illustrated embodiments, container 410 may also be configured similar to the
arrangements illustrated in Figures 10 and 11, among other alternative configurations, and in-
clude a porous sleeve positioned in internal chamber with a corrugated sleeve positioned be-
tween the porous sleeve and sidewall 414.

In one form, internal chamber 420 may be sized and shaped to store one or more test
elements suitable for use with a biosensor, such as the plurality of test elements 46 described
above. It should be appreciated however that other items, in addition to or in lieu of the plural-
ity of test elements 46, may be stored in container 410. In the form illustrated in Figure 12, a
plurality of test elements 446 in the form of electrochemical test strips 448 are arranged toge-
ther as a unitary test strip card 470 which is removably positionable in internal chamber 420.
In one form, card 470 can generally correspond in size and shape to a standard credit card.
Card 470 includes a surround area 472 at one end to facilitate movement and positioning
thereof by a user. Card 470 also includes perforations 474 in the edges of adjacent test strips

448 and surround area 472 that are only joined at connecting points 476. In this arrangement,
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each of test strips 448 may be individually removed from card 470 as the need for their use
arises. Further details regarding card 470 illustrated in Figure 12 and other similarly arranged
configurations which may be stored in container 410 may be found in U.S. Application No.
12/198,197 entitled “BIOSENSOR TEST STRIP CARDS,” the contents of which are incorpo-
rated herein by reference in their entirety.

It should be appreciated that the desiccant arrangements described in this document
could be utilized by containers in addition to those illustrated, non-limiting examples of which
are disclosed in U.S. Patent Nos. 6,378,702, 6,497,845, 6,534,017, 6,682,704 and D487,594,
the contents of which are incorporated herein by reference in their entirety. The storage con-
tainers disclosed herein may also be utilized to store other items related to blood glucose test-
ing, such as lancets for example. However, it should also be appreciated that materials unre-
lated to blood glucose testing may additionally or alternatively be stored in the containers des-
cribed herein.

While the invention has been illustrated and described in detail in the drawings and
foregoing description, the same is to be considered as illustrative and not restrictive in charac-
ter, it being understood that only certain embodiments have been shown and described and
that all changes and modifications that come within the spirit of the inventions are desired to
be protected. It should be understood that while the use of words such as preferable, prefer-
ably, preferred or more preferred utilized in the description above indicate that the feature so
described may be more desirable, it nonetheless may not be necessary and embodiments lack-
ing the same may be contemplated as within the scope of the invention, the scope being de-
fined by the claims that follow. In reading the claims, it is intended that when words such as
“a.” “an,” “at least one,” or “at least one portion” are used there is no intention to limit the
claim to only one item unless specifically stated to the contrary in the claim. When the lan-
guage “at least a portion” and/or “a portion” is used the item can include a portion and/or the

entire item unless specifically stated to the contrary.



10

15

20

25

WO 2011/029567 PCT/EP2010/005467

20

The following embodiments 1 to 40 are comprised by the present invention:

A container, comprising:

an external housing including a sidewall extending between a first end and a second end;
an internal chamber extending between said first end and said second end and surroun-
ded by said sidewall; and

a corrugated desiccant in communication with said internal chamber, said desiccant
extending along and lining said sidewall between said first end and said second end.

The container of embodiment 1, wherein said external housing includes an opening at
said first end and a support surface at said second end, said support surface enclosing
said internal chamber at said second end.

The container of embodiment 2, wherein said desiccant comprises a sleeve member re-
movably positionable in said internal chamber and formed of a desiccant material.

The container of embodiment 3, wherein said sleeve member is sized and shaped to sub-
stantially correspond in size and shape to said internal chamber and extends from said
first end to said second end.

The container of embodiment 1, wherein said external housing is resiliently flexible.
The container of embodiment 5, wherein said sidewall includes oppositely positioned
first and second portions extending substantially parallel to one another at said first end.
The container of embodiment 6, wherein said first and second portions of said sidewall
at said first end are releasably engageable with one another to close said internal cham-
ber.

The container of embodiment 7, further comprising at least one component for use with a
biosensor. '

The container of embodiment 8, wherein said at least one component includes a plurality
of test elements.

The container of embodiment 9, wherein said test elements comprise a plurality of test

strips.
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16.

17.

18.

19.
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The container of embodiment 10, wherein said test strips are coupled together in a uni-
tary arrangement wherein said test strips are individually removable from said unitary
arrangement.

A container, comprising:

an external housing extending between a first end and a second end and including a side-
wall surrounding an internal chamber; and

a first desiccant including a corrugated sleeve member removably positioned in said in-
ternal chamber and formed of a desiccant material, said corrugated sleeve member exten-
ding along a longitudinal axis and being sized and shaped to substantially correspond in
size and shape to said internal chamber.

The container of embodiment 12, wherein said corrugated sleeve member includes a
hollow interior for receiving one or more items stored in said container.

The container of embodiment 13, wherein said corrugated sleeve member includes a
plurality of corrugations extending along said longitudinal axis.

The container of embodiment 13, further comprising a porous sleeve member positioned
in said hollow interior of said corrugated sleeve member.

The container of embodiment 15, wherein said porous sleeve member includes a hollow
interior for receiving said one or more items stored in said container.

The container of embodiment 16, wherein said porous sleeve member includes a plural-
ity of openings extending through a sidewall surrounding said hollow interior.

The container of embodiment 15, further comprising a second desiccant positioned be-
tween said porous sleeve member and said corrugated sleeve member.

The container of embodiment 18, wherein said second desiccant comprises a particulate
material.

The container of embodiment 12, further comprising an opening extending through said
first end of said external housing and a cap member coupled to said external housing ad-
jacent to said first end, said cap member being structured to removably cover said ope-

ning.
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The container of embodiment 12, further comprising at least one component for use with
a biosensor.

The container of embodiment 21, wherein said at least one component includes a plurali-
ty of test elements.

The container of embodiment 22, wherein said test elements comprise test strips.

A container, comprising:

an external housing including a sidewall extending between a first end and a second end;
a storage chamber for receiving one or more items stored in said container, said storage
chamber extending between said first and second ends and being partially defined by a
porous surface including a plurality of apertures extending therethrough; and

a first desiccant positioned between said storage chamber and said sidewall of said ex-
ternal housing, wherein said plurality of apertures facilitates communication between
said storage chamber and said first desiccant through said porous surface.

The container of embodiment 24, wherein said sidewall of said external housing sur-
rounds an internal chamber and said porous surface is positioned on an elongate sleeve
member removably positioned in said internal chamber, said elongate sleeve member
including a hollow interior defining said storage chamber.

The container of embodiment 25, wherein said elongate sleeve member and said first
desiccant extend between said first and second ends of said external housing.

The container of embodiment 25, wherein said first desiccant comprises a corrugated
sleeve member formed of a desiccant material, said corrugated sleeve member extending
along a longitudinal axis between said first and second ends of said external housing.
The container of embodiment 27, wherein said corrugated sleeve member includes a hol-
low interior for receiving said elongate sleeve member.

The container of embodiment 27, wherein said corrugated sleeve member includes a plu-
rality of corrugations extending along said longitudinal axis.

The container of embodiment 27, further comprising a second desiccant positioned be-
tween said storage chamber and said sidewall of said external housing.

The container of embodiment 30, wherein said second desiccant is positioned between

said elongate sleeve member and said corrugated sleeve member.
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The container of embodiment 30, wherein said second desiccant comprises a particulate
material.

The container of embodiment 24, wherein said first desiccant comprises a particulate
material.

The container of embodiment 22, further comprising at least one component for use with
a biosensor.

The container of embodiment 34, wherein said at least one component comprises a plu-
rality of test elements.

The container of embodiment 35, wherein said test elements comprise test strips.

A desiccant liner, comprising a body defining a hollow interior and including a cross
sectional dimension, said body being configured to facilitate adjustability of said cross
sectional dimension and conformity with an internal chamber of a plurality of alterna-
tively sized or shaped containers.

The desiccant liner of embodiment 37, wherein said body extends along a longitudinal
axis between a first end and a second end and includes a plurality of corrugations exten-
ding along the longitudinal axis.

The desiccant liner of embodiment 38, wherein said body is foldable along said corruga-
tions to adjust said cross sectional dimension.

The desiccant liner of embodiment 37, wherein said liner is positioned in and lines said
internal chamber of one of said plurality of containers and said cross sectional dimension
includes an inserted configuration, wherein in said inserted configuration said cross sec-
tional dimension is greater than said cross sectional dimension in an insertion configu-

ration when said body is being inserted into said internal chamber.
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Claims:

o

A container, comprising:

an external housing including a sidewall extending between a first end and a second
end;

an internal chamber extending between said first end and said second end and sur-
rounded by said sidewall; and

a corrugated desiccant in communication with said internal chamber, said desiccant
extending along and lining said sidewall between said first end and said second end.
The container of claim 1, wherein said external housing inciudes an opening at said
first end and a support surface at said second end, said support surface enclosing

said internal chamber at said second end.

The container of claim 2, wherein said desiccant comprises a sleeve member re-

movably positionable in said internal chamber and formed of a desiccant material.

The container of claim 3, wherein said sleeve member is sized and shaped to sub-
stantially correspond in size and shape to said internal chamber and extends from

said first end to said second end.

The container of claim 1, wherein said external housing is resiliently flexible.

The container of claim 5, wherein said sidewall includes oppositely positioned first

and second portions extending substantially parallel to one another at said first end.

The container of claim 6, wherein said first and second portions of said sidewall at
said first end are releasably engageable with one another to close said internal

chamber.
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The container of claim 7, further comprising at least one component for use with a

biosensor.

The container of claim 8, wherein said at least one component includes a plurality

of test elements.

The container of claim 9, wherein said test elements comprise a plurality of test

strips.

The container of claim 10, wherein said test strips are coupled together in a unitary
arrangement wherein said test strips are individually removable from said unitary

arrangement.

A container, comprising:

an external housing extending between a first end and a second end and including a
sidewall surrounding an internal chamber; and

a first desiccant including a corrugated sleeve member removably positioned in said
internal chamber and formed of a desiccant material, said corrugated sleeve mem-
ber extending along a longitudinal axis and being sized and shaped to substantially

correspond in size and shape to said internal chamber.

The container of claim 12, wherein said corrugated sleeve member includes a hol-

low interior for receiving one or more items stored in said container.

The container of claim 13, wherein said corrugated sleeve member includes a plu-

rality of corrugations extending along said longitudinal axis.

The container of claim 13, further comprising a porous sleeve member positioned in

said hollow interior of said corrugated sleeve member.
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The container of claim 15, wherein said porous sleeve member includes a hollow

interior for receiving said one or more items stored in said container.

The container of claim 16, wherein said porous sleeve member includes a plurality

of openings extending through a sidewall surrounding said hollow interior.

The container of claim 15, further comprising a second desiccant positioned be-

tween said porous sleeve member and said corrugated sleeve member.

The container of claim 18, wherein said second desiccant comprises a particulate

The container of claim 12, further comprising an opening extending through said
first end of said external housing and a cap member coupled to said external hou-
sing adjacent to said first end, said cap member being structured to removably cover

said opening.

The container of claim 12, further comprising at least one component for use with a

biosensor.

The container of claim 21, wherein said at least one component includes a plurality

of test elements.

The container of claim 22, wherein said test elements comprise test strips.

A container, comprising:

an external housing including a sidewall extending between a first end and a second
end;

a storage chamber for receiving one or more items stored in said container, said

storage chamber extending between said first and second ends and being partially
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defined by a porous surface including a plurality of apertures extending
therethrough; and

a first desiccant positioned between said storage chamber and said sidewall of said
external housing, wherein said plurality of apertures facilitates communication be-

tween said storage chamber and said first desiccant through said porous surface.

The container of claim 24, wherein said sidewall of said external housing surrounds
an internal chamber and said porous surface is positioned on an elongate sleeve
member removably positioned in said internal chamber, said elongate sleeve mem-

ber including a hollow interior defining said storage chamber.

The container of claim 25, wherein said elongate sleeve member and said first

desiccant extend between said first and second ends of said external housing.

The container of claim 25, wherein said first desiccant comprises a corrugated
sleeve member formed of a desiccant material, said corrugated sleeve member ex-
tending along a longitudinal axis between said first and second ends of said external

housing.

The container of claim 27, wherein said corrugated sleeve member includes a hol-

low interior for receiving said elongate sleeve member.

The container of claim 27, wherein said corrugated sleeve member includes a plu-

rality of corrugations extending along said longitudinal axis.

The container of claim 27, further comprising a second desiccant positioned be-

tween said storage chamber and said sidewall of said external housing.

The container of claim 30, wherein said second desiccant is positioned between said

elongate sleeve member and said corrugated sleeve member.
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The container of claim 30, wherein said second desiccant comprises a particulate

material.

The container of claim 24, wherein said first desiccant comprises a particulate ma-

terial.

The container of claim 22, further comprising at least one component for use with a

biosensor.

The container of claim 34, wherein said at least one component comprises a plu-

rality of te

The container of claim 35, wherein said test elements comprise test strips.

A desiccant liner, comprising a body defining a hollow interior and including a
cross sectional dimension, said body being configured to facilitate adjustability of
said cross sectional dimension and conformity with an internal chamber of a plura-

lity of alternatively sized or shaped containers.

The desiccant liner of claim 37, wherein said body extends along a longitudinal axis
between a first end and a second end and includes a plurality of corrugations ex-

tending along the longitudinal axis.

The desiccant liner of claim 38, wherein said body is foldable along said corruga-

tions to adjust said cross sectional dimension.

The desiccant liner of claim 37, wherein said liner is positioned in and lines said

internal chamber of one of said plurality of containers and said cross sectional di-
mension includes an inserted configuration, wherein in said inserted configuration
said cross sectional dimension is greater than said cross sectional dimension in an

insertion configuration when said body is being inserted into said internal chamber.
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