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LI NEAR, CARTRI DGE- BASED GLUCOSE MEASUREMENT SYSTEM
CROSS- REFERENCE  TO RELATED APPLI CATI ON
[0001] The present application claims the benefit of the
filing date of US. Provisional Application No. 61/577,859,
filed Decenber 20, 2011, entitled "Linear, Cartridge- Based
A ucose Measurenent System " the disclosure of which is hereby
i ncorporated herein by reference.
BACKGROUND OF THE | NVENTI ON
[0002] The present disclosure generally relates to systens
and nethods for evaluating analytes and, nore particularly, to
anal yte neasurenent systens designed to detect and neasure
anal ytes, such as blood glucose, in a fluid sanple.
[0003] Conventional analyte nmeasuring systens enploy test
sensors or test strips for analyzing body fluids, such as

bl ood. Each test strip has a reaction zone containing a
r eagent . This reagent reacts wth an analyte (e.g., blood
glucose) and produces a neasurable signal indicative of the

presence or concentration of said analyte.

[0004] The quantitative deternmination of analytes in body
fluids has become a great tool in the diagnosis of certain
physi ol ogi cal abnornmalities. For exanpl e, bl ood gl ucose,

lactate, chol esterol, and bilirubin are often nonitored in
i ndi vi dual s. In particular, patients suffering from various
forns of diabetes nmust frequently nonitor their blood glucose
concentration levels to determne whether any corrective
action needs to be taken. For instance, a patient that has
detected an irregularly high glucose concentration |level nay

use insulin to lower the blood glucose concentration. Failure
to take the appropriate corrective action my result in
serious adverse health effects on the individual. For this
reason, it is inmportant that neasuring systens be accurate and

dependable, while preferably also being easy for an individual

to use.
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[0005] Wile a number of analyte measuring devices have
been devel oped over the vyears, i nprovenents are still
possi bl e. For i nstance, test sensors are sensitive to the
effects of anmbient humdity. To control the hunmidity Ievels,

anal yte neasuring devices wusually include desiccant naterial.
Desi ccant nmmateri al, however, is sonetines not sufficient and

the test sensors nmay also be sealed with a cover, such as a

foil, to contain the environment in and around the desiccants
and test sensor. Still further i nprovenents would be
benefi ci al

BRI EF SUMMARY OF THE | NVENTI ON
[0006] The present disclosure relates to test sensor

containers for use with analyte neters.

[0007] The present disclosure relates to test sensor
containers for use with an analyte neasuring system In one
enbodi ment , the test sensor container generally includes a

cartridge, at least one foil cover, and an ejection nechanism

The <cartridge includes a plurality of conpartnents arranged

linearly along a |[|ongitudinal axi s. Each conpart nent is
dinensioned to hold a test sensor. The foil cover seals the
plurality of compart nents. The ejection mechani sm is
confi gured to break the foil cover to open only one
compart nent at a tine wi t hout openi ng t he r emai ni ng
conpartnents of the plurality of conpartnents. As discussed

above, the test sensor container may include only a single
foil cover. The test sensors nmay be stored in the plurality
of conpartnments are arranged side by side along a length of
the cartridge extending along a longitudinal axis.

[0008] In another enbodiment of the present disclosure, the
t est sensor cont ai ner i ncl udes a cartridge i ncl udi ng a
plurality of stacked individual conpartnments connected to one
anot her in an accordi on-styl e f ashi on, each i ndi vi dual
conpartnent being collapsible from an expanded to a collapsed

condition and dinmensioned to hold a test sensor when in the
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expanded condition; at least one foil cover sealing the
plurality of conpartments; and an ej ection mechani sm
configured to break the at least one foil cover to open only

one conpart nent at a time wthout opening the remaining

conpartments of the plurality of conpartnents. The test
sensor container may only include a single foil cover. The
test sensor may further include desiccant material inside each

of the plurality of conpartnents.
[0009] The present disclosure also relates to analyte
measuring systens. In one enbodinent, the analyte mneasuring

system generally includes a housing, at |east one foil cover,

and an ejection nechanism The housing has a cavity for
holding a linear cartridge. The linear cartridge includes a
plurality of conpartnents. Each conmpartnent is adapted to
hold a test sensor. The foil cover seals the plurality of
conpartments. The ejection nechanism is adapted to eject one

of the plurality of test sensors from the linear cartridge and
includes a flexible blade nobvable between a first position,

where no portion of the flexible blade is located within at
| east one conpartnent of the plurality of conpartnents, and a
second position, where at least a portion of the flexible
blade is positioned wthin at |east one conpartnent of the
plurality of conpartnments to open only one conpartnment at a
time wthout opening the renaining conpartnents of the
plurality of conpartnents. The analyte neasuring system nay
further i nclude desiccant mat eri al inside each of t he

plurality of conpartnents .

[0010] In another enbodiment, the analyte neasuring system
includes a housing having a cavity for holding a |Iinear
cartridge, the linear cartridge defining a l|ongitudinal axis

and including a plurality of conpartnments, each conpartment
being adapted to hold a test sensor, each test sensor being
configured to detect and neasure an analyte in a fluid sanple;

at least one foil cover sealing the plurality of conpartnents;
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and an ejection nechanism adapted to eject one of the
plurality of test sensors from the linear cartridge, t he
ej ection nmechanism including: a lever pivotally coupled to the
housing, the lever being novable between a first position
substantially parallel to the longitudinal axis and a second
position substantially perpendicular to the longitudinal axis;

a blade associated with the lever, the blade being novable
between a first position, where no portion of the blade is
located within at |east one conpartnent of the plurality of
conpartnments, and a second position, where at l|least a portion
of the blade is positioned within at |east one conpartnent of
the plurality of conpartnents to open one conpartnment at a
tine. The blade may be slidably nmounted in the Iever.

BRI EF DESCRI PTION OF THE DRAW NGS

[0011] Various enbodiments of the present invention will
now be described with reference to the appended draw ngs. It
is appreci at ed t hat t hese drawi ngs depi ct only sone

enbodi mrents of the invention and are therefore not to be
considered limting of its scope.

[0012] FIG 1 is a perspective view of an analyte neter in
accordance with one enbodinent of the present invention in an

open condition;

[0013] FIG 2 is a perspective view of the analyte neter of
FIG 1 in a closed condition;

[0014] FIG 3 is a top view of an analyte neter according
to anot her enbodi nent of the present disclosure;

[0015] FIG 4A is a perspective view of a linear cartridge
for use with the analyte neter of FIGS. 1 and 3;

[0016] FIG 4B is a front view of the linear cartridge of
FIG 4A

[0017] FIG 5 is a perspective view of a linear cartridge

according to another enbodinent of the present disclosure;
[0018] FIG 6 is an enlarged side view of a portion of the

linear cartridge of FIG 5;



WO 2013/096268 PCT/US2012/070270

[0019] FIG 7 is a cross-sectional side view of an analyte
meter with a flexible sensor ejection blade;

[0020] FIG 8 is a cross-sectional side view of an analyte
meter with a pivotable ejection nmechanism in the a first
position ;

[0021] FIG 9 is a cross-sectional side view of the analyte
meter of FIG 8 in a second position; and

[0022] FIG 10 is a cross-sectional side view of the
analyte neter of FIG 7 holding the linear cartridge of FIG 5
in the collapsed condition.

DETAI LED DESCRI PTI ON

[0023] FIGS. 1 and 2 show an enbodiment of an analyte
meter 10 designed to determne and neasure the presence and/or
concentration of an analyte (e.g., blood glucose) in a fluid
sanpl e. FIG 1 shows analyte nmeter 10 in an open condition,
while FIG 2 depicts analyte neter 10 in a closed condition.
As seen in FIG 1, analyte neter 10 includes a top portion 12
and a bottom portion 14 pivotally coupled to each other. A
hinge or any other suitable nmechanism pivotally connects the

top portion 12 and the bottom portion 14 along one of its

edges. The bottom portion 14 of the analyte nmeter 10 defines
an internal cavity 16 configured and dinensioned to hold
linear cartridge 8. As discussed in detail below, the |inear
cartridge 8 can hold a plurality of test sensor or strips. In

addition to cavity 16, the bottom portion 14 of the analyte
menber 10 may include a track or channel 18 configured and
di mensioned to receive the linear cartridge 8. Channel 18 has

a first open end 18 leading to cavity 16 and a second open

end 20 for inserting the linear cartridge 8. Aside from
channel 18, the bottom portion 14 has a slot 22 in
comuni cation wth cavity 16. The top portion 12 also has a
slot 24, which is in conmmunication wth and aligned wth

slot 22 when analyte neter 10 is in the closed condition.

Together, slots 22 and 24 form a test strip port 23 (FIG 2)
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adapted and dinensioned to receive at least one test strip.
During operation, the test strips are ejected from the analyte
meter 10 through test strip port 23.

[0024] As seen in FIGS. 2 and 3, analyte meter 10 includes
a display wunit 26 and associated conponents for displaying

i nformati on rel evant to the analyte neasurenent taken by

anal yte neter 10. For instance, display unit 26 may display
the analyte concentration (e.g., blood glucose concentration
level) in a fluid sanple. Display wunit 26 nay be a liquid

crystal display panel or any other display device capable of
depicting images, text or any other type of information, such
as color coded inmmges. Analyte nmeter 10 further includes one
or nmore buttons 28 for ejecting a test strip stored in linear
cartridge 8. Aside from buttons 28, anal yte nenber 10
includes an indexing lever 30 for displacing the test strips

to the appropriate position after ejecting one test strip.

[0025] FIG 4A illustrates a linear cartridge 100 for use
with analyte nmeter 10. Linear <cartridge 100 can hold a
plurality of test sensor or strips, preferably 30 or nore. In
one enbodinment, linear cartridge 100 can hold at least 10 test
strips. Each test strip <contains a reagent capable of
reacting with an analyte (e.g., blood glucose) to produce a
measur abl e si gnal i ndi cative of t he presence and/ or
concentration of said analyte. In sone enbodinments, | i near

cartridge 100 may be nade of a substantially rigid material,

such as stainless steel or plastic.

[0026] Li near cartridge 100 may have a substantially

rectangul ar shape and includes a plurality of conpartnents or
test strip containing regions 102. Compartnments 102 are
arr anged substantially paral | el to one another along a

longitudinal axis X defined between the first end 104 and the
second end 106 of the linear <cartridge 100. Each conpart nment
102 has a slit 108 configured and dinensioned to receive a

test sensor or strip. Each slit 108 extends between opposite
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sidewalls 110 of the Ilinear <cartridge 100 and is oriented
substantially perpendicular to the longitudinal axis X.

[ 0027] As shown in FIG 4B, linear cartridge 100 has a top
portion 113, a bottom portion or base 111, and two opposite
side walls 110. Bottom portion 111 is oriented along a
longitudinal axis F and may be substantially parallel to the
top portion 113. At least one of the sidewalls 110 may be
oriented at an angle O, preferably an acute angle, relative to

the vertical axis that is perpendicular to bottom portion 111.

As discussed below in detail, the angled sidewalls 110 allow a
foil to cover the sidewalls 110 at an angle relative to the
test strip positioned in a conpartnent 102. The angl ed
orientation of the foil allows a test strip wthout angled

face to pierce the foil during ejection.

[ 0028] In sone enbodi ments, each conpartnent 102 has one or
nore cavities 112 for holding desiccant material. Desi ccant

mat eri al is disposed in cavities 112 to maintain an
appropriate humdity level in the conpartnents 102, thereby

avoiding potentially adverse effects on the reagent nmaterial
in the test sensors or strips. Cavities 112 my have a
cylindrical shape and may hold desiccant material shaped as
beads. O her suitable arrangenments are also contenplated. In
sonme enbodi nents, each cavity 112 of a conpartnent 102 is in
fluid communication only with a single slit 108 of the sane
conpartnment 102.

[ 0029] At least one foil cover 116 is attached to at |east
the top portion 114 and sidewalls 110 of the linear cartridge
100 to seal and cover each conpartnent 102. In exenplary
assenbly nethods, the foil cover 116 is heat welded or glued
to the linear cartridge 100. Wile ejecting a test strip, a
portion of foil cover 116 adjacent to a conpartnent 102 is cut
to release the test strip. As di scussed above, foil cover 116
seals the sidewalls 110 of the linear <cartridge 100 at an

acute angle relative to the wvertical axi s perpendicul ar to
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bottom portion 111. This angled orientation

facilitates piercing by the test

the test sensor punctures a portion

a single conpartment 102 during

foil cover 116 maintain the renaining

In doing so, the renaining

protected from the adverse effects
test strip is ejected from the

words, the foil cover seals each conpartnent

This elimnates the need for a
woul d seal each of the strips
of linear <cartridge 100 can be maintained

humidity |evel even when another
102 of

Thus, opening one conpartnent

may not affect another conpartnent

additionally, linear cartridge

a desiccant-containing resin

[0030] FIG 5 depicts a collapsible

t est

i n unison.

100 nmay be nade or nolded from

for storing a plurality of test

cartridge 200 includes a plurality
sensor containing regions 202 each configured
to hold a test sensor strip.

cartridge 200 may include between

For exanple, linear cartridge nmay
Nonet hel ess, linear cartridge
conpartments 202. Irrespective

conpartments 202, each conpartnent

flexible and/or collapsible material

are connected to one another

along a |I|ongitudinal axis W between

second end 208 of the |Iinear

cartridge

the conpartnents 202, I i near

housing 204 at its second end 208.

upon ejection.
cover
ej ection,
conpartnments
are
hum dity

linear cartridge

102

The conpartnents

conpart nent

strips.

enbodi nent s,

25 and 75 conpartments
include 50 conpartnents
200 nmay

conpartnments
accordi on-styl e
end 206 and a

cartridge
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foil cover 116
Whi | e

116 sealing

other portions

102 seal ed.

i ndi vidually

even when one
100. I n ot her

i ndi vi dual ly.

reversible seal that
102
the appropriate

102 i s opened.

cartridge 100

Al ternatively

cartridge 200

Li near

conpartnents or test

and di nensi oned

202.
202.

nore or fewer

exact nunber

be made of

In addition

200 i ncl udes
Housing 204 nmay be nade of

| i near

202

f ashi on

to
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a substantially rigid material and nmay support at |east sone
conmpartnments 202.

[0031] As seen in FIG 6, each conpartment 202 can be
reconfigured between an expanded state and a coll apsed state.

In the expanded state, each conpartnent 202e is adapted and

di mensioned to surround and hold a test strip 6. Wen the
t est strip 6 is ejected from a conpartnent 202e, t he
conpartment 202e can be coll apsed. In the collapsed state,

conmpartment 202c has a flattened configuration and occupies
less space than in the expanded state. To facilitate this
reconfiguration from the expanded state to the collapsed

state, each conpartment 202 may include one or nore folding

lines 210. In the enbodi nent depicted in FIG 6, each
compart ment 202 includes tw folding lines 210 oriented
diagonally relative to each other and another folding line 210
crossing the two diagonal folding lines at the sane |ocation.

Accordi ngly, conmpartments 202 <can fold along the folding

lines 210 when noving between the expanded state and the

col | apsed state.

[0032] The collapsibility of the compartnents 202 allows
linear cartridge 200 to be placed in an analyte nmeter with a
footprint or length snmaller than in conventional neters. As
seen in FIG 1, sone analyte neters have a channel 18

dimensioned to receive substantially +the entire length of a
linear cartridge (e.g., cartridge 8). After ejecting a single
test trip from one conpartnent of the cartridge 8, the user
usually displaces the cartridge 8 toward the open end 20 of
channel 18 to position the next conpartnment next to slot 22.
The user may then sequentially eject the test strips contained
in the compartments of the cartridge until the only one test
strips remuins. At this point, substantially the entire
length of the cartridge 8 is positioned wthin channel 18.
Accordi ngly, channel 18 should be dinmensioned to acconmnmpdate

substantially the entire length of the <cartridge 8. If,
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however, the linear cartridge 200 is enployed with the analyte
nmeter, the channel 18 of the neter only has to be dinensioned
to receive the |inear cartridge 200 in the collapsed
condi tion, as seen in FIG 10. As discussed above, each
conmpartnent 202 of the linear cartridge 200 can collapse after
the test strip has been ejected therefrom Accordingly, the
length of linear cartridge 200 between the first end 206 and
the second end 208 defined along axis W is shorten when at
| east one conpartnent 202 is in the collapsed condition than
when  al npst al | compartnents 202 are in the expanded
condi tion. As such, the channel 18 of the analyte nmeter only
needs to be di nensi oned to acconmmodat e t he i near
cartridge 200 when all the conpartnents 202 are in the
col |l apsed condition. Therefore, the analyte neter nay have a
shorter length than conventional neters.

[0033] Li near cartridge 200 may be used to hold very stable
test sensors or strips 6 that do not require desiccation.
Al ternatively, linear <cartridge 200 may hold test sensors 6
having a nolded-in desiccant sheet as one of the sensor
| ayers. In any event, each conpartnment 202 is individually
sealed with foil cover, either in one continuous sheet or as
separate sheets.

[0034] FIG 7 illustrates another enbodiment of an analyte
meter 300 for detecting and neasuring analytes in a fluid
sanpl e. Anal yte nmeter 300 includes a housing 302 for holding
any suitable linear cartridge (e.g., linear cartridges 100 or
200.) and a processor for evaluating the signal received from
test strips. Housing 302 includes an internal cavity 304
adapted and dinensioned to receive the linear cartridge. The
linear cartridge <can hold a plurality of test sensor or
strips 6. Each test trip includes electrodes for transnitting
el ectri cal signal s i ndicative of t he presence and/ or
concentration of an analyte to the processor of the analyte

nmet er 300. Anal yte neter 300 also includes electrodes

-10-
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electrically linked to the process for transmtting t he
el ectrical signal s gener at ed by the test strips. The
electrodes of the analyte neter and the electrodes of the
aligned with one another when the test strip has been ejected
from the linear cartridge 100. Wen these electrodes are
aligned, the electrical signals generated by the test strips
can be transmtted to the processor. The processor t hen
anal yzes these signals and displays the results (e.g., analyte
concentration level) to the user via a display device.

[0035] Analyte meter 300 may further include a Iancing
mechani sm 308 and an ejection nechanism 306 for ejecting test
sensor or strips 6. Al though the lancing nechanism 308 is
shown partially exterior to the housing 302, it is noted that
this is a deployed use position. For storage, the |lancing
mechanism 308 may be conpletely wthin the housing 302 or nay
be renoved altogether

[0036] Ej ection mechanism 306 is configured to eject at
| east one test strip 6 from the linear cartridge stored wthin
housing 302 through port 332. In sonme enbodinments, ejection
mechani sm 306 includes an ejection blade 310 dinensioned to be
i nserted in one conpart nment of t he I i near cartridge.

Ej ection blade 310 is nade partly or entirely of a flexible

material, or may be configured from a rigid material wth one
or nore joints. For exanple, ejection blade 310 may be forned
of a flexible netal band. A first end 312 of the ejection

blade 310 is operatively connected to an ejection button 316,
whereas a second end 314 is free (i.e., not connected to any
other structure) . As will be discussed below, the ejection
button 316 is noveable between a first position and a second

position to eject a test strip and rotatable to advance the

linear cartridge wthin the housing 402 A portion 310c of
ejection blade 310 is positioned over a spindle 318 rotatably
coupled to housing 302. A rod or pin 319 nmay rotatably
connect spindle 318 to housing 302 Though spindle 318 can

-11-
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rotate, it is otherwise fixed to the housing 302 Spi ndl e 318
is configured to rotate to direct the novenent of ejection
bl ade 310, as discussed in detail below When spindle 318 is
stationary (i.e., not rotating), it divides ejection blade 318
into two portions, nanely, a first portion 310a and a second
portion  310bh. The first portion 310a of the ejection
bl ade 310 is ori ented substantial ly paral | el to t he
longitudinal axis V defined by housing 302, whereas the second
portion 310b of t he ej ection bl ade 318 is ori ented
substantially orthogonal to the longitudinal axis V to orient
the second portion 310b with port 332. It will be appreciated
that the first portion 310a and second portion 310b nmay travel

along other paths, which nmay not be substantially orthogonal

to each other. For exanple, the second portion 310b nmay
extend at an obtuse angle from the first portion 310a. In
such cases, it is preferred that port 332 extends along a

correspondi ng axis.

[0037] As discussed above, the first end 312 of the
ejection blade 310 is attached to the ejection button 316.

Consequent | y, ej ection button 316 is adapted to nove
longitudinally to displace at least the first portion 310a of
the ejection blade 310 in the direction indicated by arrow A.
Speci fically, ejection button 316 can nove between a first

position and a second position. When ejection button 316 is
nmoved from the first position to the second position, at |east

a portion of ejection blade 310 noves longitudinally in the
direction indicated by arrow A. As ejection blade 310 nobves
longitudinally, spindle 318 rotates about pin 319 and directs
the second portion 310b of ejection blade 310 toward the

linear cartridge in the direction indicated by arrow C.

[0038] Ejection button 316 is rotatably coupled to a first
gear 320. Consequently, rotating button 316 causes the first
gear 320 to rotate. First gear 320 is configured to nesh

with a second gear 322 when the ejection button 316 is in the

12—
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first position. Thus, when the ejection button 316 is in the
first posi tion, rotating the first gear 320 causes the
rotation of the second gear 322. Second gear 322 rotatably

drives a shaft or rod 324, such that rotating the second
gear 322 results in the rotation of the shaft 324. Shaft 324
is coupled to an advancing nechanism 326 for advancing the
linear cartridge in the direction indicated by arrow B upon
rotation of ejection button 316 when in the first position.

In one enbodinment, advancing nechanism 326 includes a rack 328
and pinion 330 adapted to mesh wth one another. Pi nion 330
is rotatably connected to shaft 324, so that the rotation of
shaft 324 causes the rotation of pinion 330. In turn, the

rotation of pi ni on 330 causes the rack 328 to nove

| ongi t udi nal | y. As rack 328 npves |ongitudinally, it pushes
the linear cartridge, thereby advancing the cartridge in the
direction i ndi cat ed by arrow B. Al t hough FIG 7 shows

rack 328 and pinion 330, analyte neter 300 nmay alternatively

include any other advancing nechanism capable of displacing

the |inear cartridge in a longitudinally direction by
converting rotational novenment of the ejection button 316 into
transl ational novenent of the linear cartridge 200.

[0039] In operation, the ejection nechanism 306 of analyte
meter 300 can be enployed to eject a test strip 6 from the
linear cartridge. To eject a test strip 6, the user first

noves ejection button 316 from the first position to the

second position in the direction indicated by arrow A (the
second position being toward the spindle 318) . As ejection
button 316 noves | ongi t udi nal | vy, at | east t he first

portion 310a of the ejection blade 310 noves longitudinally in

the direction indicated by arrow A. Wiile the first portion
310a  of t he ej ection bl ade 310 noves | ongi t udi nal | vy,

spindle 318 rotates and directs at | east t he second
portion 310b of the ejection blade 310 toward the |inear
cartridge. Specifically, the second portion 310b noves in the

13-
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direction indicated by arrow C upon rotation of spindle 318.

The second portion 310b of the ejection blade 310 eventually
pierces a portion of the foil covering one conpartrment of the
linear <cartridge and pushes the test strip 6 stored inside
that conpartnent through the port 332.

[0040] After ejecting a test strip 6, the user noves the
ejection button 316 from the second position to the first
posi ti on. When ejection button 316 is in the first position,

the first gear 320 is operatively engaged to the second
gear 322. At this point, the user turns the ejection

button 316 to rotate the first gear 320. The rotation of the

first gear 320 causes the second gear 322 to rotate. Shaf t
324 rotates concomitantly with the second gear 322. The
rotating shaft 324 drives the pinion 330. As pinion 330
rot ates, it urges rack 328 to nmove longitudinally in the
direction indicated by arrow B. The | ongitudi nal notion of
rack 328 noves the linear cartridge at |least one position

along the cavity 304 to align the next test strip 6 wth
port 332 in anticipation of its ejection.

[0041] FIGS. 8 and 9 show another enbodiment of an analyte
meter 400 for sensing and neasuring analytes in a fluid
sanpl e. Analyte meter 400 includes a processor for analyzing
el ectrical signals and housing 402 for holding a Iinear
cartridge (e.g., linear cartridges 100 or 200) . Housi ng 402
has an internal cavity 404 adapted and dinensioned to receive
the linear «cartridge. The linear cartridge has individual

conpartnments each configured to hold a test sensor or strip 6.

These conpartnents are individually sealed with a foil cover.

Each t est sensor i ncl udes el ect r odes for transmtting
el ectrical signal s i ndi cative of t he presence and/ or
concentration of an analyte in a fluid sanple to the
processor. Analyte neter 400 further includes electrodes
electrically linked to the processor. These el ectrodes

transmt the electrical signals generated by the test strips

14—
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to the processor. The electrodes of the analyte neter and the

el ectrodes of the aligned with one another when the test strip

has been ejected from the Ilinear cartridge 100. When these
el ectrodes are aligned, the electrical signals generated by
the test strips can be transmitted to the processor. The

processor then analyzes these signals and displays the results

(e.g., analyte concentration level) to the user via a display
devi ce .

[0042] Analyte neter 400 further includes an ejection
mechanism 406 for ejecting a test sensor 6 from a conpartment
of the Ilinear cartridge. Ej ection mnechanism 406 includes a
| ever 408 pivotally coupled to housing 402 Accordi ngly,

| ever 408 can pivot relative to housing 402 between a first
position (FIG 8) and a second position (FIG 9). In the
first position, lever 408 is oriented substantially parallel
to the [ ongitudinal axis U defined by housing 402. In the
second position, | ever 408 is ori ented substantially
per pendi cul ar to the 1ongitudinal axis U. A hinge 410, a

pivot pin, or any other suitable neans pivotally connects the
lever 408 to housing 402 Lever 408 includes a slot 412
adapted and dinmensioned for receiving an ejection blade 414.

Ejection blade 414 nmay be nmade of a substantially rigid
mat eri al and is slidably ©positioned in the slot 412  of
| ever 408. Thus, ejection blade 414 can nove along slot 412
between a first position (FIG 8) and a second position

(FIG 9) via an ejection button 416. Ej ection button 416 is

operatively connected to ejection blade 414 and is preferably

configured to be handled and noved by a hunan hand. In
operati on, a user can nove ejection button 416 to slide
ejection blade 414 along slot 412. Ejection blade 416 is
adapted pierce a foil sealing a conpartnent of the Iinear
cartridge. Mor eover, ejection blade 416 1is configured and
dimensioned to be inserted into the conpartnment of the |Iinear
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cartridge to push the test sensor stored in that conpartnent
t hrough port 432.

[0043] In operation, ejection mechanism 406 can be enployed
to eject a test sensor stored in the linear cartridge. To do
so, the user first pivots lever 408 from the first position,
as shown in FIG 8, to the second position, as shown in
FIG 9, in the direction indicated by arrow D. Once the |ever
408 is in the second position, the user noves the ejection
button 416 in the direction indicated by arrow E to nove the
ejection blade 414 from the first position to the second
posi tion. The ejection blade 414 travels and pierces the foil
sealing a conpartnent of the linear cartridge and then pushes
the test sensor 6 stored in that conpartnent, thereby ejecting
the test sensor 6 from the |inear cartridge through a
port 432, as shown in FIG 9. Analyte neter 400 nmay include a
sui tabl e advanci ng mechani sm such as t he advanci ng
mechani sm 326 shown in FIG 7, for nmoving the linear cartridge
at least one position along the cavity 404 to align the next

test strip 6 with port 432 in anticipation of its ejection.

[0044] Although the invention herein has been described
W th ref erence to particular enbodi nent s, it is to Dbe
understood that these enbodinents are nerely illustrative of
the principles and applications of the present invention. It

is therefore to be understood that nunerous nodifications may
be mde to the illustrative enbodi nent s and that ot her
arrangenents may be devised w thout departing from the spirit
and scope of the present invention as defined by the appended

enbodi nent s
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CLAI M5
1. A test sensor container for use wth an analyte
measuring system conpri sing:

a cartridge including a plurality of conpartnents
arranged linearly along a longitudinal axis, each conpartnent
bei ng dinmensioned to hold a test sensor;

at least one foil cover sealing the plurality of
conpartments; and

an ejection mechanism configured to break the at
|least one foil cover to open only one conpartnment at a tine
Wi t hout opening the remaining conpartnments of the plurality of

conpartnments .

2. The test sensor container according to claim 1,
wherein the at least one foil cover includes a single foi
cover .

3. The test sensor container according to claim 1,
wher ein the test sensors stored in the plurality of

conpartments are arranged side by side along a length of the

cartridge extending along a longitudinal axis.

4. A test sensor container for use wth an analyte

measuring system conpri sing:

a cartridge i ncl udi ng a plurality of st acked
i ndi vi dual conpartnents connect ed to one another in an
accordi on-style fashi on, each individual conpart nent bei ng

collapsible from an expanded to a collapsed condition and
dinmensioned to hold a test sensor when in the expanded
condition ;

at least one foil cover sealing the plurality of
conpartments; and

an ejection nmechanism configured to break the at

|least one foil cover to open only one conpartnment at a tine
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wi thout opening the remaining conpartments of the plurality of

conpartnents .

5. The test sensor container according to claim 4,
wherein the at least one foil cover conprises a single foil
cover .

6. The test sensor container according to <claim 4,
further conprising a desiccant nmaterial inside each of the

plurality of conpartnents .

7. An anal yte neasuring system conprising:
a housing having a cavity for holding a |Iinear
cartridge, the linear cartridge including a plurality of

conpartnents, each conpartnent adapted to hold a test sensor;

at least one foil <cover sealing the plurality of
conpartnents; and

an ejection nechanism adapted to eject one of the
plurality of test sensors from the |inear cartridge, t he
ej ection nechani sm i ncl uding:

a flexible blade nobvable between a first position,
where no portion of the flexible blade is located within at
| east one conpartnent of the plurality of conpartnents, and a
second position, where at least a portion of the flexible
blade is positioned within at |east one conpartnent of the
plurality of conpartnents to open only one conpartnent at a
time wthout opening the remaining conpartnents of the

plurality of conpartnents .
8. The analyte neasuring system according to claim 7,

further conprising desiccant naterial inside each of the

plurality of conpartnents .
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9. An anal yte neasuring system conprising:
a housing having a cavity for holding a |Ilinear
cartridge, the linear cartridge defining a longitudinal axis

and including a plurality of conpartnents, each conpartnent
being adapted to hold a test sensor, each test sensor being
configured to detect and neasure an analyte in a fluid sanple;

at least one foil cover sealing the plurality of
conpartnents; and

an ejection nechanism adapted to eject one of the
plurality of test sensors from the linear cartridge, t he
ej ection mechani sm incl udi ng:

a lever pivotally coupled to the housing, the |ever
being novable between a first position substantially parallel
to the longitudinal axis and a second position substantially
perpendi cular to the longitudinal axis;

a blade associated with the Ilever, the blade being
movabl e between a first position, where no portion of the
blade is located wthin at |east one conpartnent of the
plurality of conpartnents, and a second position, where at
|l east a portion of the blade is positioned within at |east one
conpart ment of the plurality of conpartnments to open one
conpartnment at a tine.

10. The analyte neasuring system according to claim g,

wherein the blade is slidably nmounted in the |ever.

—-19-



PCT/US2012/070270

WO 2013/096268

117




WO 2013/096268

217

26
10

28

)

FIG. 2

PCT/US2012/070270



WO 2013/096268 PCT/US2012/070270

3/7

FIG. 3

100

10 113z /

FIG. 4B



WO 2013/096268 PCT/US2012/070270

4/7




WO 2013/096268

SI7

PCT/US2012/070270



WO 2013/096268 PCT/US2012/070270
6/7
” 310A 3100
310 318 30
312 300
322 306 310B
\ A————; / 314
11 | /.
320~\MW @/ g
i
324 | ] 319 L 308
328 —V
S|
/ /B ™
326 / J/ i o332
304 6
350 302
FIG. 7
406
416 a8~ [/
N 412
Ay L 414 400
P 4
. —u
J \ ~—
4o4f 6 432 402
FIG. 8
408
E

402



WO 2013/096268 PCT/US2012/070270

"

300

308

FIG. 10



INTERNATIONAL SEARCH REPORT

International  application No.
PCT/US 12/70270

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - A61B 5/00 (2013.01)
USPC - 600/365

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

USPC - 600/365

Minimum documentation searched (classification systém followed by classification symbols)

USPC: 600/347,319,322,316

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

-

Electronic data base consulted during the international search (name of
PubWEST (USPT,PGPB,JPAB,EPAB); PaBASE; Google
Search Terms. Linear cartridge based glucose measurement system

data base and, where practicable, search terms used)

test strips sensor elements compartment container housing knife

blade cutting instrument accordion expand individual foil seal plurality multiple perpendicular horizontal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 7,790,106 B2 (Uchigaki et al.) 07 Sep 2010 (07.09.2010), entire document especially 1-3, 7 and 9-10
- Abstract, col 6, In 25-35, col 10, In 22-55, col 6, In 25-35, col 8, Ins 5-20 and 32-38, col 9, In 29- | ---—----------m---——-
Y 37 and col 10, In 35-55; Fig. 1,7 and 11 4-6 and 8
Y US 4,328,184 A (Kondo) 04 May 1982 (04.05.1982), entire document especially Abstract and 4-6

col 3,In5-15
Y US 2008/0131322 A1 (Kheiri et al.) 05 Jun 2008 (05.06.2008), entire document especialy para | 6 and 8

[0063] :
A US 2010/0291588 A1 (McDevitt et a.) 18 Nov 2010 (18.11.2010), entire document 1-10
A US 2008/0181818 A1 (Ruan) 31 Jul 2008 (31.07.2008), entire document 1-10
A US 2003/0223906 A1 (McAllister et a.) 04 Dec 2003 (04.12.2003), entire document 1-10

I I Further documents are listed in the continuation of Box C.

L

*

Special categories of cited documents:

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L"  document which may throw doubts on priority claim(s) or which is
cited to establish the publication dale of ancther citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P"  document published prior to the international filing date but |ater than

the priority date claimed

"T*' later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be

considered to involve an inventive step when the document is
combined with oneor more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

14 Feb 2013 (14.02.2013)

Date of mailing of the international . search report

6 FEB 2013

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia22313-1450

Facsimile No. 571-273-3201

Authorized officer:
Lee W. Young

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (July 2009)




	abstract
	description
	claims
	drawings
	wo-search-report

