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ANALYTE-TESTING INSTRUMENTS

FIELD OF THE INVENTION

[001] The present invention relates generally to analyte-testing instruments and,

more particularly, to analyte-testing instruments including one or more compact test-sensor

cartridges and mechanisms for indexing and/or excising test sensors from the test-sensor

cartridge.

BACKGROUND OF THE INVENTION

[002] The quantitative determination of analytes in body fluids is of great

importance in the diagnoses and maintenance of certain physiological abnormalities. For

example, lactate, cholesterol, and bilirubin should be monitored in certain individuals. In

particular, determining glucose in body fluids is important to diabetic individuals who must

frequently check the glucose level in their body fluids to regulate the glucose intake in their

diets. The results of such tests may be used to determine what, if any, insulin and/or other

medication needs to be administered. In one type of testing system, test sensors are used to

test a fluid such as a sample of blood.

[003] One method of monitoring an individual's blood glucose level is with a

portable, hand-held blood glucose testing device (e.g., a meter). To determine the blood

glucose level with the meter, a lancet device may be used with a needle lancet that pierces the

skin tissue and allows a whole blood sample to form on the skin's surface. Once the requisite

amount of blood forms on the skin's surface, the blood sample is transferred to a test sensor.

The test sensor is generally placed in an opening in the body of the meter.

[004] Test-sensor cartridges are commonly used to individually dispense test sensors

to be used for testing an analyte in a fluid. Test-sensor cartridges may be incorporated

directly into, for example, glucose meters to dispense test sensors for use with the meter. The

cartridges are used to store multiple sensors and allow users to carry multiple sensors around

within a single enclosure. The cartridges also assist in preventing or inhibiting the sensors

from being exposed to the environment until they are required for use. A blood or body fluid

sample may then be placed on the sensor and analyzed with the meter or similar device to

determine the concentration of the analyte being examined.

[005] Each time analyte-testing is performed, a new test sensor is used, and thus, a

number of test sensors may be used in a single day. Existing meters are adapted to include, at

most, one test-sensor cartridge. This may be undesirable since a user may realize that he or



she has used all of the test sensors in the test-sensor cartridge at inopportune times. For

example, the user may run out of test sensors while away from home and without having an

extra cartridge available, thereby potentially causing substantial inconvenience to the user.

[006] Typically, a meter includes some type of mechanism for indexing and/or

excising each test sensor from a cartridge. To index a cartridge, the cartridge may be rotated

so that an empty test-sensor cavity may be removed from an excise position and replaced

with a test-sensor cavity having a next test sensor therein. The next test sensor may then be

excised from the cartridge for use in testing a desired analyte. Indexing and/or excising

mechanisms are often complex. For example, the indexing and/or excising mechanism may

be motorized. Such a complex indexing and/or excising mechanism may be undesirable

since often, many different parts are required, which may increase the cost of manufacturing.

Moreover, complex mechanisms may be particularly susceptible to breakage, thus requiring

repair or replacement.

[007] It would be desirable to have analyte-testing instruments that assist in

addressing one or more of the above disadvantages.

SUMMARY OF THE INVENTION

[008] According to one embodiment of the present invention, an instrument adapted

to determine an analyte concentration of a fluid sample using a test sensor is disclosed. The

instrument comprises a display adapted to display information to a user, a user-interface

mechanism adapted to allow the user to interact with the instrument, a first test-sensor

cartridge, and a body portion including at least a first opening and a second opening formed

therein. The first opening is adapted to receive a test sensor from the first test-sensor

cartridge. The second opening is adapted to store at least one additional test-sensor cartridge.

[009] According to another embodiment of the present invention, a mechanism

adapted to index and excise a test sensor from a test-sensor cartridge is disclosed. The

mechanism comprises an indexer comprising an indexer face, a retention pin, a flexible

pawl, and a user-accessible tab. The retention pin extends through a first aperture formed

generally through the center of the indexer face. The indexer is adapted to be rotated in a

first direction and a second direction about the retention pin. The flexible pawl is positioned

near an edge of the indexer face. The flexible pawl is adapted to assist in rotating the test-

sensor cartridge. The indexer face forms a second aperture therein. The second aperture is

adapted to be generally aligned with the test sensor. The mechanism further comprises an



excise mechanism comprising a push rod adapted to extend through the second aperture and a

bar coupled with and generally parallel to the push rod.

[0010] According to another embodiment of the present invention, an analyte-testing

instrument adapted to determine the concentration of at least one analyte in a fluid is

disclosed. The analyte-testing instrument comprises a display adapted to display information

to a user, a user-interface mechanism adapted to allow the user to interact with the

instrument, and a body portion including at least one opening formed therein, the at least one

opening being adapted to receive a test sensor. The instrument further comprises an indexer

positioned within the body portion. The indexer comprises an indexer face, a retention pin, a

flexible pawl, and a user-accessible tab. The retention pin extends through a first aperture

formed generally through the center of the indexer face. The indexer is adapted to be rotated

in a first direction and a second direction about the retention pin. The flexible pawl is

positioned near an edge of the indexer face. The flexible pawl is adapted to assist in rotating

the test-sensor cartridge. The indexer face forms a second aperture therein. The second

aperture is adapted to be generally aligned with the test sensor. The instrument further

comprises an excise mechanism positioned within the body portion. The excise mechanism

comprises a push rod adapted to extend through the second aperture and a bar coupled with

and generally parallel to the push rod.

[0011] According to another embodiment of the present invention, a method of

indexing and excising a test sensor from a test-sensor cartridge is disclosed. The method

comprises the act of providing a test-sensor cartridge comprising a first face, a second

opposing face, and a side portion connecting the first and second opposing faces, the first

face forming a plurality of test-sensor cavities that is generally uniformly positioned

therethrough, and a plurality of generally uniformly spaced notches positioned on an end of

the cartridge opposite the cartridge face, the number of notches corresponding to the number

of cavities. The method further comprises the act of providing an indexer comprising an

indexer face, a retention pin extending through a first aperture formed generally through the

center of the indexer face, a second aperture formed on the indexer face, a flexible pawl

positioned near an edge of the indexer face, the flexible pawl being adapted to assist in

rotating the test-sensor cartridge, and a user-accessible tab. The method further comprises

the act of providing an excise mechanism comprising a push rod adapted to extend through

the second aperture and a bar coupled with and generally parallel to the push rod. The

method further comprises the act of rotating the indexer in a first direction about the retention

pin such that the flexible pawl is positioned between a first notch and an adjacent second



notch. The notches are set off at an angle such that rotating the indexer in a first direction,

but not in a second generally opposite direction, likewise rotates the cartridge. The method

further comprises the act of rotating the indexer in the second direction such that the flexible

pawl is positioned between the second notch and an adjacent third notch and the second

aperture is generally aligned with a first test-sensor cavity. The method further comprises the

act of moving the excise mechanism in a lateral direction such that the push rod extends

through the second aperture and through a first end of the first test-sensor cavity. The

method further comprises the act of continuing to move the excise mechanism in the lateral

direction until the first test sensor is excised through the second end of the first test-sensor

cavity into a read position.

[0012] The above summary of the present invention is not intended to represent each

embodiment or every aspect of the present invention. Additional features and benefits of the

present invention are apparent from the detailed description and figures set forth below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. Ia is a top perspective view of a meter according to one embodiment of

the present invention.

[0014] FIG. Ib is a top perspective view of the meter of FIG. Ia without a cover.

[0015] FIG. Ic is a bottom perspective view of the meter of FIGs. la,b.

[0016] FIG. 2a is a top perspective view of a meter according to another embodiment

of the present invention.

[0017] FIG. 2b is a top perspective view of the meter of FIG. 2a without a cover.

[0018] FIG. 3a is a front view of a test-sensor cartridge according to one embodiment.

[0019] FIG. 3b is a side perspective view of the test-sensor cartridge of FIG. 3a.

[0020] FIG. 4a is a side view of a mechanism for indexing and excising a test sensor

from a test-sensor cartridge according to another embodiment of the present invention.

[0021] FIG. 4b is a detailed perspective view of the mechanism of FIG. 4a.

[0022] FIG. 4c is another perspective view of the mechanism of FIGs. 4a,b.

[0023] FIG. 5a shows a portion of the mechanism of FIGs. 4a-c in an index position.

[0024] FIG. 5b shows the portion of the mechanism of FIG. 5a in an excise position.

DESCRIPTION OF ILLUSTRATED EMBODIMENTS

[0025] The present invention is directed to analyte-testing instruments including one

or more compact test-sensor cartridges and mechanisms for indexing and/or excising a test



sensor from a test-sensor cartridge. The test sensors (e.g., biosensors) excised from the

cartridge may be used to assist in determining an analyte concentration in a fluid sample.

Some examples of the types of analytes that may be collected and analyzed include glucose,

lipid profiles (e.g., cholesterol, triglycerides, LDL, and HDL), microalbumin, fructose,

lactate, or bilirubin. The present invention is not limited, however, to these specific analytes,

and it is contemplated that other analyte concentrations may be determined. The analytes

may be in, for example, a whole blood sample, a blood serum sample, a blood plasma

sample, or other body fluids like ISF (interstitial fluid) and/or urine. One non-limiting

example of the analyte-testing instruments' use is to determine the glucose concentration in a

user's blood, plasma, or ISF.

[0026] Turning now to the drawings and initially to FIGs. la-c, an analyte-testing

instrument or meter 100 is shown according to an embodiment of the present invention. The

meter 100 includes a display 102, a body portion 104, and a user-interface mechanism. In the

embodiment of FIGs. la-c, the user-interface mechanism includes a plurality of buttons

108a,b. It is contemplated that a different number of buttons 108a,b may be included on the

meter 100. The buttons may also have a different shape, size, and/or position on the meter

100 than the buttons 108a,b shown in FIGs. la-c. It is also contemplated that the user-

interface mechanism may include other mechanisms suitable for communicating with the

meter 100 including, but not limited to, a scroll wheel and/or a touch screen. One example of

a display 102 that may be used in the meter 100 is a liquid-crystal display. The meter 100

typically shows information from a testing procedure and/or in response to signals input by

the user-interface mechanism (e.g., buttons 108a,b) on the display 102 and then stores the

information in memory. The result of the testing may also be announced audibly, by, for

example, using a speaker, and stored in memory.

[0027] The body portion 104 of meter 100 further includes a protective cover 110

(FIG. 1a) that is at least partially removably coupled to a first end 11 1 of the meter 100. The

cover 110 forms a test-sensor dispensing port 112 extending therethrough. The test-sensor

dispensing port 112 is adapted to receive and/or hold a test sensor. The cover 110 may be

coupled to the meter 100 by any suitable means including, for example, a snap-fit method, a

hinge, a latch, a living hinge, or combinations thereof. FIG. Ib shows the meter 100 after the

cover 110 has been removed. Upon removing the cover 110, at least one test-sensor cartridge

300, 114a,b housed within the meter 100 is exposed and may be accessed.

[0028] According to one embodiment of the present invention, the meter 100 is

adapted to house more than one test-sensor cartridge 300, 114a,b. Storing replacement test-
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sensor cartridges within a meter may be desirable so that a user may carry multiple cartridges

around within a single enclosure. Moreover, once the user places the replacement cartridges

in the meter, the user need not concern him or herself with whether a presently in-use

cartridge includes an adequate amount of unused test sensors or with remembering to bring

an extra cartridge, for example, each time the user leaves the house.

[0029] Typically, a cartridge 300 ma y be positioned such that an individual test

sensor within the cartridge 300 may be excised from the cartridge 300 for use in analyte-

testing. In the illustrated embodiment, the cartridge 300 is positioned adjacent to a

semicircular end 115 of the meter 100 such that the cartridge 300 is generally located at a

comer 116 of the meter 100. It is contemplated that the semicircular end 115 may have other

shapes such as, for example, polygonal. At least one replacement cartridge 114a,b may be

stored in other parts of the meter 100 for future use. In the embodiment of FIG. Ib, the

replacement cartridges 114a,b are accessible from the first end 111 of the meter 100 adjacent

to the cartridge 300 and are adapted to be protected from contaminants by the cover 110.

Although the meter 100 of the illustrated embodiment includes two replacement cartridges

114a,b, it is contemplated that a different number of replacement cartridges may be stored

within the meter 100 such as, for example, one or at least three replacement cartridges.

[0030] Alternatively or additionally, the meter 100 may include a second removable

cover 117 positioned on a second end 118 of the meter 100 and adapted to store additional

replacement cartridges. It is contemplated that the replacement cartridges 114a,b may be

stacked within the meter 100. It is also contemplated that the replacement cartridges 114a,b

may be stored in a portion of the meter 100 other than those shown in FIGs. la-c and

described above.

[0031] It is contemplated that a meter other than that illustrated in FIGs. la-c may be

used with the present invention. For example, FIGs. 2a,b show an instrument or a pen meter

200 according to another embodiment. The pen meter 200 of FIGs. 2a,b is generally round in

shape and includes a display 202, a body portion 204, and a user-interface mechanism 208. It

is contemplated that the pen meter 200 may have other shapes such as, for example,

polygonal (e.g., octagon, nonagon, decagon). The pen meter 200 of FIGs. 2a,b may further

include a test-sensor cartridge (not shown) positioned at a first end 210 of the pen meter 200

such that an individual test sensor may be excised from the test-sensor cartridge for use in

analyte-testing. The test-sensor cartridge is enclosed by a protective cover 212 at least

partially removably coupled to the first end 210. The cover 212 may be coupled to the pen

meter 200 by any suitable means including, for example, a snap-fit method, a hinge, a latch, a



living hinge, a threaded screw or fastener, or combinations thereof. The cover 212 has a test-

sensor dispensing port 213 extending therethrough and adapted to receive and/or hold a test

sensor. The pen meter 200 of the present invention further includes a second cover 214

positioned at a second end 216 of the pen meter 200. FIG. 2b shows the pen meter 200 after

the second cover 214 has been removed. Upon removing the second cover 214, a

replacement test-sensor cartridge 218 stored within the pen meter 200 is exposed and may be

accessed.

[0032] According to one embodiment, additional test-sensor cartridges (not shown)

may be stacked within the pen meter 200 underneath the replacement cartridge 218 shown in

FIG. 2b. It is contemplated that the length L of the pen meter 200 may be extended to

accommodate storing such additional replacement cartridges.

[0033] The meters (e.g., meters 100, 200) of the present invention may be adapted to

utilize a compact test-sensor cartridge. One example of a compact cartridge is the cartridge

300 illustrated in FIGs. la-c. The cartridge 300 is shown in more detail in FIGs. 3a,b.

Referring to FIGs. 3a,b, the cartridge 300 is a generally round drum cartridge having a first

generally flat face 301, a second opposing face 307, and a side portion 302 connecting the

first and second opposing faces 301, 307. It is contemplated that fhe cartridge 300 may have

other shapes such as, for example, polygonal (e.g., octagon, nonagon, decagon). The

cartridge 300 generally has an outer diameter ranging from about 0.25 inches to about 2.0

inches and a length L' ranging from about 0.375 inches to about 2.0 inches. More

specifically, the cartridge 300 may have an outer diameter ranging from about 0.50 inches to

about 1.0 inches and a length L' ranging from about 0.50 inches to about 1.5 inches. The

length L' is generally slightly larger than the length of a test sensor 304 stored within the

cartridge 300. The cartridge 300 of the illustrated embodiment includes ten generally

uniformly spaced test-sensor cavities 303, each storing a respective one often individual test

sensors 304. The test-sensor cavities 303 may be interconnected or separate from one

another. The test sensors 304 are sealed within the respective test-sensor cavities 303 to

assist in preventing or inhibiting the test sensors 304 from being exposed to the atmosphere

and/or moisture. The seal may be made of metal foil or other metallic materials or polymeric

materials. For example, the seal may be made of a thin polymer with a metal coating for a

moisture barrier. Although the test sensors 304 in the embodiment of FIGs. 3a,b have a

generally radial layout, it is contemplated that other layouts (e.g., non-radial) may be utilized.

The cartridge 300 may further include one or more desiccant compartments 305 for

maintaining the test sensors 304 at adequate moisture levels such that accurate testing may be



achieved. It is contemplated that the cartridge 300 may include a different number of test

sensors 304 and corresponding test-sensor cavities 303 than shown in the illustrated

embodiments.

[0034] FIG. 3b shows a perspective side view of the cartridge 300 of FIG. 3a.

According to the illustrated embodiment, the cartridge 300 includes a plurality of generally

uniformly spaced tooth-like notches 306 that is set off at an angle and molded onto the side

portion 302 of the cart ridge 300. It is comtemplated that the notches 306 may also be

positioned along the circumference of the cartridge 300. The number of notches 306

corresponds to the number of test sensors 304 and/or test-sensor cavities 303. Thus, the

cartridge 300 of the embodiment of FIGs. 3a,b includes ten notches 306.

[0035] According to another embodiment of the present invention, the meters 100,

200 include a mechanism for indexing and/or excising a test sensor from the a test-sensor

cartridge. A mechanism 400 according to one embodiment is shown in FIGs. 4a-c. The

mechanism 400 of FIGs. 4a-c is shown in combination with the cartridge 300 of FIGs. 3a,b.

[0036] FIGs. la-c show the mechanism 400 incorporated within the meter 100. FIGs.

2a,b show a similar mechanism 450 incorporated within the pen meter 200. Referring to the

embodiment of FIGs. la-c, for example, the mechanism 400 is positioned within and

substantially parallel to the semicircular end 115 of the meter 100 such that a front end 402 of

the mechanism 400 is positioned adjacent to the test-sensor cartridge 300. The mechanism

400 may be similarly positioned within the pen meter 200 of FIGs. 2a,b such that front end

402 (see FIGs. 4b,c) of the mechanism 400 is positioned adjacent to the test-sensor cartridge.

It is contemplated that the mechanism 400 of the present invention may also be used in meter

types other than those illustrated in FIGs. la-c and 2a,b and described above.

[0037] Referring to FIGs. 4a-c and 5a,b, the mechanism 400 of the present invention

includes an indexer 406 and an excise mechanism 408. The indexer 406 includes a generally

round, flat face 409 and a corresponding side portion 410. It is contemplated that the indexer

face 406 may have other shapes such as, for example, polygonal (e.g., octagon, nonagon,

decagon). The outer diameter of the indexer 406 is generally similar to the outer diameter of

the cartridge 300 (e.g., generally ranging from about 0.25 to about 2.0 inches).

[0038] The indexer 406 includes a retention pin 4 11, a flexible pawl 412, a user-

accessible tab 414, and an aperture 416 formed therein. The retention pin 411 extends

through a second aperture 420 formed generally through the center of the face 409. The

retention pin 4 11 retains the indexer 406 and is generally coupled to a wall within the body of

a meter. The flexible pawl 412 is positioned on the side portion 410 near an edge of the



indexer face 409. As shown in FIG. 4b, the indexer 406 is positioned relative to the cartridge

300 such that the flexible pawl 412 may fit between any two adjacent notches 306. The

flexible pawl 412 is adapted to bend when the indexer 406 is rotated about the retention pin

411 and to spring back into a position between two adjacent notches 306.

[0039] Referring back to FIGs. la-c, the user-accessible tab 414 is adapted to extend

completely through an aperture 120 formed on the body portion 104 of the meter 100. The

aperture 120 is shown in FIGs. la-c. The aperture 120 is sized such that when the tab 414 is

moved from a second end 124 of the aperture 120 to a first end 122 of the aperture 120 in the

direction of Arrow A, the indexer 406 is rotated approximately 360/n degrees, where n is the

number of test-sensor cavities 303 in the cartridge 300. In the illustrated embodiment, for

example, the length of the aperture 120 is sized such that the indexer 406 may be rotated

approximately 36 (i.e., 360/10) degrees.

[0040] The cartridge 300 may be indexed by rotating the cartridge 300 to replace an

empty test-sensor cavity 308 (see FIG. 3b), which is generally aligned with a sensor-

dispensing port, with a next test-sensor cavity 310 having a next test sensor 312 therein. The

next test sensor 3 12 is then generally aligned with the dispensing port and may be excised out

of the test-sensor cavity 310 and through the dispensing port. To index the cartridge 300

such that the next test sensor 312 may be excised, a user may move the tab 414 through the

aperture 120. In the embodiment of FIGs. la-c, for example, the tab 414 is moved from the

second end 124 to the first end 122 in the direction of Arrow A to index the cartridge 300.

As the tab 414 is being moved through the aperture 120, the flexible pawl 412 becomes

positioned between a first notch 314 and a second notch 316 (see FIGs. 4a,b) and "catches"

the first notch 314 of the cartridge 300. As the user continues to move the tab 414 in the

direction of Arrow A, the flexible pawl 412 pushes the first notch 314, thereby rotating the

cartridge 300 until the tab 414 reaches the first end 122 of the aperture 120 and may not be

moved any further. The notches 306 are positioned on the cartridge 300 such that when the

tab 414 reaches the first end 122 of the aperture 120, the cartridge 300 is indexed, and the

next test sensor 312 is aligned with the dispensing port 112 and electrical contacts within the

meter 100. When the tab 414 reaches the first end 122 of the aperture 120, the indexer 406 is

in an index position, as shown in FIG. 5a.

[0041] Referring back to FIGs. 4b,c, the excise mechanism 408 includes a push rod

426 and a bar 428. The push rod 426 and the bar 428 are positioned in a generally parallel

alignment. At least a portion of the push rod 426 is coupled to at least a portion of the bar

428. At least a portion of the bar 428 is adapted to extend through the body portion 104 of a



meter (e.g., meters 100, 200) so that the bar 428 may be accessed by a user (see FIGs. la-c

and 2a,b) and moved through a lateral path. In the illustrated embodiments of FIGs. la-c, for

example, a ridged portion 430 of the bar 428 extends through the body portion 104. The

ridges may be desirable to provide traction between, for example, a user's finger and the bar

428 to assist in moving the excise mechanism 408. The push rod 426 is adapted to fit

through the aperture 416 in the indexer 406.

[0042] After the cartridge 300 has been indexed, the tab 414 must be moved from the

index position of FIG. 5a into to an excise position of FIG. 5b by moving the tab 414 back

toward the second end 124 of the aperture 120 in the direction of Arrow B (i.e., the opposite

direction of Arrow A) until the tab 414 reaches the second end 124 of the aperture 120. The

notches 306 are set off at an angle permitting the cartridge 300 to be rotated in only one

direction (i.e., the direction of Arrow A). Thus, as the tab 414 is moved in the direction of

Arrow B, the cartridge 300 remains generally stationary, such that the next test sensor 312

and the corresponding test-sensor cavity 310 remain generally aligned with the dispensing

port 112. As the tab 414 is moved in the direction of Arrow B, the flexible pawl 412 bends

until the indexer 406 is moved a sufficient distance that the flexible pawl 412 may spring

back into a position between the next two notches (i.e., the second notch 316 and a third

notch 3 18 of FIGs. 4a,b). When the indexer 406 is in the excise position of FIG. 5b, the test-

sensor dispensing port 112, the next test-sensor cavity 310, the next test sensor 312, the

aperture 416, and the push rod 426 are all generally aligned.

[0043] Once the indexer 406 is in the excise position of FIG. 5b (i.e., the tab 414 is

adjacent the second end 124 of the aperture 120), a user may move the bar 428 from a first

end 126 toward a second end 128 of a path of the bar 428 in the direction of Arrow C to

excise the next test sensor 312. As the bar 428 is moved in the direction of Arrow C, the

push rod 426 extends through the aperture 416 in the indexer 406. The push rod 428 then

contacts the next test-sensor cavity 310 and may puncture a seal at the end of the test-sensor

cavity 310. The push rod 428 then engages the next test sensor 312, pushing the next test

sensor 312 in the direction of Arrow C. The next test sensor 312 then may puncture and

bursts through a seal at the opposite end of the test-sensor cavity 310. The next test sensor

312 is then excised out of the test-sensor dispensing port 112 into a read position (see, e.g.,

FIG. 2a), where the next test sensor 312 is aligned with electrical contacts of the meter 100

and an analyte test may be performed.

[0044] To test the concentration of an analyte (e.g., glucose) in a body fluid (e.g.,

blood), a user typically places his or her finger or other area of the body up to a lancet or a



lancing device to generate a whole blood sample. Once the user has pierced his or her finger,

the user contacts the whole blood sample that has formulated on his or her finger with the

excised next test sensor 312. A portion of the blood is generally drawn into a capillary

channel of the next test sensor 312 by capillary action. The next test sensor 312 is typically

provided with a capillary channel extending from the front or testing end of the sensor to

biosensing or reagent material disposed in the next test sensor 312. The biosensing or reagent

material is designed to react with the desired analyte to be tested. After a minimum amount

of blood is drawn into the next test sensor 312, the blood chemically reacts with the reagent

material in the next test sensor 312 such that an electrical signal indicative of the blood

glucose level of the sample being tested is supplied and subsequently transmitted to an

electrical assembly located within the meter (e.g., meters 100, 200).

[0045] According to one embodiment, once the next test sensor 312 is in the read

position, the bar 428 reaches the second end 128 of the path and may not be moved any

further in the direction of Arrow C. In another embodiment, the excise mechanism 408 may

encounter a positive stop at the read position, which is located at some intermediate position

between the first end 126 and the second end 128 of the path. It is contemplated that any

mechanism suitable for stopping the bar 428 from being moved may be used. For example, a

snap mechanism may be used to stop the excise mechanism 408 at the read position. Once

the analyte testing has been completed, additional force may be applied to move the bar 428

further in the direction of Arrow C, past the read position, until the used test sensor is ejected

out of the dispensing port 112 for disposal. Alternatively, a button (e.g., buttons 108a,b) may

be depressed to overcome the positive stop that the excise mechanism 408 encountered at the

read position. It is contemplated that other methods of overcoming the positive stop position

may also be used.

[0046] When the used test strip 312 is ejected, the excise mechanism 408 may be

moved in the direction of Arrow D (i.e., the opposite direction of Arrow C) until it contacts

the first end 126. If the bar 428 is again moved forward without first indexing the cartridge, a

test sensor will not be excised since the test-sensor cavity 310 aligned with the push rod 426

and dispensing port 112 is empty.

[0047] Moreover, requiring a user to move the tab 414 back in the direction of Arrow

B until the tab 414 contacts the second end 124 of the aperture 120 to excise the next test

sensor 312 may also assist in preventing accidental excision of a test sensor, for example,

when the indexer 406 is accidentally rotated into the index position of FIG. 5a. A test sensor

will not be excised because the push rod 426 is not aligned with the aperture 416. Thus,



when a user attempts to move the excise mechanism 408 in the direction of Arrow C, the

push rod 426 collides with the face 409 of the indexer 406, and the motion of the excise

mechanism 408 is restricted.

[0048] It is contemplated that the test-sensor cartridges used with the present

invention may include different types of test-sensors. For example, the cartridges may

include colorimetric, optical, or electrochemical test sensors.

ALTERNATIVE EMBODIMENT A

[0049] An instrument adapted to determine an analyte concentration of a fluid sample

using a test sensor, the instrument comprising:

a display adapted to display information to a user;

a user-interface mechanism adapted to allow the user to interact with the instrument;

a first test-sensor cartridge; and

a body portion including at least a first opening and a second opening formed therein,

the first opening being adapted to receive a test sensor from the first test-sensor cartridge, the

second opening being adapted to store at least one additional test-sensor cartridge.

ALTERNATIVE EMBODIMENT B

[0050] The instrument of Alternative Embodiment A, wherein the body portion

further includes a protective cover, the protective cover being adapted to be removed such

that the additional test-sensor cartridge may be accessed.

ALTERNATIVE EMBODIMENT C

[0051] The instrument of Alternative Embodiment A, wherein the at least one

additional test-sensor cartridge is a plurality of additional test-sensor cartridges.

ALTERNATIVE EMBODIMENT P

[0052] The instrument of Alternative Embodiment C, wherein the plurality of

additional test-sensor cartridges is stacked.

ALTERNATIVE EMBODIMENT E

[0053] A mechanism adapted to index and excise a test sensor from a test-sensor

cartridge comprising:

an indexer comprising an indexer face, a retention pin, a flexible pawl, and a user-

accessible tab, the retention pin extending through a first aperture formed generally through

the center of the indexer face, the indexer being adapted to be rotated in a first direction and a

second direction about the retention pin, the flexible pawl positioned near an edge of the

indexer face, the flexible pawl being adapted to assist in rotating the test-sensor cartridge, the



indexer face forming a second aperture therein, the second aperture adapted to be generally

aligned with the test sensor; and

an excise mechanism comprising a push rod adapted to extend through the second

aperture and a bar coupled with and generally parallel to the push rod.

ALTERNATIVE EMBODIMENT F

[0054] The mechanism of Alternative Embodiment E, wherein the cartridge is

adapted to be rotated and indexed when the indexer is rotated in a first direction, and

wherein the cartridge is adapted to remain substantially stationary when the indexer is

rotated in a second direction generally opposite to the first direction.

ALTERNATIVE EMBODIMENT G

[0055] The mechanism of Alternative Embodiment F, wherein the indexer is rotated

by moving the tab.

ALTERNATIVE EMBODIMENT H

[0056] An analyte-testing instrument adapted to determine the concentration of at

least one analyte in a fluid, the analyte-testing instrument comprising:

a display adapted to display information to a user;

a user-interface mechanism adapted to allow the user to interact with the instrument;

a body portion including at least one opening formed therein, the at least one opening

being adapted to receive a test sensor;

an indexer positioned within the body portion, the indexer comprising an indexer face,

a retention pin, a flexible pawl, and a user-accessible tab, the retention pin extending through

a first aperture formed generally through the center of the indexer face, the indexer being

adapted to be rotated in a first direction and a second direction about the retention pin, the

flexible pawl positioned near an edge of the indexer face, the flexible pawl being adapted to

assist in rotating the test-sensor cartridge, the indexer face forming a second aperture therein,

the second aperture adapted to be generally aligned with the test sensor; and

an excise mechanism positioned within the body portion, the excise mechanism

comprising a push rod adapted to extend through the second aperture and a bar coupled with

and generally parallel to the push rod.

ALTERNATIVE EMBODIMENT I

[0057] The mechanism of Alternative Embodiment H, wherein the instrument further

comprises a test-sensor cartridge comprising a first face, a second opposing face, and a side

portion connecting the first and second opposing faces, the first face forming a plurality of

test-sensor cavities that is generally uniformly positioned therethrough, and a plurality of



generally uniformly spaced notches positioned on an end of the cartridge opposite the

cartridge face, the number of notches corresponding to the number of cavities, wherein the

flexible pawl is adapted to fit between any two adjacent notches.

ALTERNATIVE EMBODIMENT J

[0058] The assembly of Alternative Embodiment I, wherein the analyte-testing

instrument further comprises an aperture in the body portion, the tab being adapted to extend

therethrough,

wherein the length of the aperture in the body portion is sized such that the moving

the tab from a first end of the aperture to a second end of the aperture rotates the indexer

approximately 360/n degrees, where n is the number of test-sensor cavities.

ALTERNATIVE EMBODIMENT K

[0059] The assembly of Alternative Embodiment J, wherein the analyte-testing

instrument further comprises a second aperture in the body portion, at least a portion of the

bar being adapted to extend therethrough such that the bar may be moved in a lateral

direction to excise the test sensor.

ALTERNATIVE PROCESS L

[0060] A method of indexing and excising a test sensor from a test-sensor cartridge,

the method comprising the acts of:

providing a test-sensor cartridge comprising a first face, a second opposing face, and a

side portion connecting the first and second opposing faces, the first face forming a plurality

of test-sensor cavities that is generally uniformly positioned therethrough, and a plurality of

generally uniformly spaced notches positioned on an end of the cartridge opposite the

cartridge face, the number of notches corresponding to the number of cavities;

providing an indexer comprising an indexer face, a retention pin extending through a

first aperture formed generally through the center of the indexer face, a second aperture

formed on the indexer face, a flexible pawl positioned near an edge of the indexer face, the

flexible pawl being adapted to assist in rotating the test-sensor cartridge, and a user-

accessible tab;

providing an excise mechanism comprising a push rod adapted to extend through the

second aperture and a bar coupled with and generally parallel to the push rod;

rotating the indexer in a first direction about the retention pin such that the flexible

pawl is positioned between a first notch and an adjacent second notch, wherein the notches

are set off at an angle such that rotating the indexer in a first direction, but not in a second

generally opposite direction, likewise rotates the cartridge;



rotating the indexer in the second direction such that the flexible pawl is positioned

between the second notch and an adjacent third notch and the second aperture is generally

aligned with a first test-sensor cavity;

moving the excise mechanism in a lateral direction such that the push rod extends

through the second aperture and through a first end of the first test-sensor cavity; and

continuing to move the excise mechanism in the lateral direction until the first test

sensor is excised through the second end of the first test-sensor cavity into a read position.

ALTERNATIVE PROCESS M

[0061] The method of Alternative Process L, further comprising the act of performing

an analyte-testing procedure.

ALTERNATIVE PROCESS N

[0062] The method of Alternative Process M, further comprising the act of continuing

to move the excise mechanism in the lateral direction such that the test-sensor is ejected.

ALTERNATIVE PROCESS O

[0063] The method of Alternative Process L, further comprising the acts of providing

an analyte-testing instrument comprising a display adapted to display information to a user, a

user-interface mechanism adapted to allow the user to interact with the instrument, and a

body portion including at least one opening formed therein, the at least one opening being

adapted to receive the test sensor.

ALTERNATIVE PROCESS P

[0064] The method of Alternative Process O, wherein the test sensor is aligned with

electrical contacts within the analyte-testing instrument when the test sensor is in the read

position.

[0065] While the invention is susceptible to various modifications and alternative

forms, specific embodiments and methods thereof have been shown by way of example in the

drawings and are described in detail herein. It should be understood, however, that it is not

intended to limit the invention to the particular forms or methods disclosed, but, to the

contrary, the intention is to cover all modifications, equivalents and alternatives falling within

the spirit and scope of the invention as defined by the appended claims.



CLAIMS:

1. An instrument adapted to determine an analyte concentration of a fluid

sample using a test sensor, the instrument comprising:

a display adapted to display information to a user;

a user-interface mechanism adapted to allow the user to interact with the

instrument;

a first test-sensor cartridge; and

a body portion including at least a first opening and a second opening formed

therein, the first opening being adapted to receive a test sensor from the first test-

sensor cartridge, the second opening being adapted to store at least one additional test-

sensor cartridge.

2. The instrument of claim 1, wherein the body portion further includes a

protective cover, the protective cover being adapted to be removed such that the

additional test-sensor cartridge may be accessed.

3. The instrument of claim 1, wherein the at least one additional test¬

sensor cartridge is a plurality of additional test-sensor cartridges.

4. The instrument of claim 3, wherein the plurality of additional test-

sensor cartridges is stacked.

5. A mechanism adapted to index and excise a test sensor from a test-

sensor cartridge comprising:

an indexer comprising an indexer face, a retention pin, a flexible pawl, and a

user-accessible tab, the retention pin extending through a first aperture formed

generally through the center of the indexer face, the indexer being adapted to be

rotated in a first direction and a second direction about the retention pin, the flexible

pawl positioned near an edge of the indexer face, the flexible pawl being adapted to

assist in rotating the test-sensor cartridge, the indexer face forming a second aperture

therein, the second aperture adapted to be generally aligned with the test sensor; and

an excise mechanism comprising a push rod adapted to extend through the

second aperture and a bar coupled with and generally parallel to the push rod.

6. The mechanism of claim 5, wherein the cartridge is adapted to be

rotated and indexed when the indexer is rotated in a first direction, and

wherein the cartridge is adapted to remain substantially stationary when the

indexer is rotated in a second direction generally opposite to the first direction.



7. The mechanism of claim 5, wherein the indexer is rotated by moving

the tab.

8. An analyte-testing instrument adapted to determine the concentration

of at least one analyte in a fluid, the analyte-testing instrument comprising:

s a display adapted to display information to a user;

a user-interface mechanism adapted to allow the user to interact with the

instrument;

a body portion including at least one opening formed therein, the at least one

opening being adapted to receive a test sensor;

o an indexer positioned within the body portion, the indexer comprising an

indexer face, a retention pin, a flexible pawl, and a user-accessible tab, the retention

pin extending through a first aperture formed generally through the center of the

indexer face, the indexer being adapted to be rotated in a first direction and a second

direction about the retention pin, the flexible pawl positioned near an edge of the

s indexer face, the flexible pawl being adapted to assist in rotating the test-sensor

cartridge, the indexer face forming a second aperture therein, the second aperture

adapted to be generally aligned with the test sensor; and

an excise mechanism positioned within the body portion, the excise

mechanism comprising a push rod adapted to extend through the second aperture and

0 a bar coupled with and generally parallel to the push rod.

9. The mechanism of claim 8, wherein the instrument further comprises a

test-sensor cartridge comprising a first face, a second opposing face, and a side

portion connecting the first and second opposing faces, the first face forming a

plurality of test-sensor cavities that is generally uniformly positioned therethrough,

and a plurality of generally uniformly spaced notches positioned on an end of the

cartridge opposite the cartridge face, the number of notches corresponding to the

number of cavities, wherein the flexible pawl is adapted to fit between any two

adjacent notches.

10. The assembly of claim 9, wherein the analyte-testing instrument

further comprises an aperture in the body portion, the tab being adapted to extend

therethrough,

wherein the length of the aperture in the body portion is sized such that the

moving the tab from a first end of the aperture to a second end of the aperture rotates



the indexer approximately 360/n degrees, where n is the number of test-sensor

cavities.

11. The assembly of claim 10, wherein the analyte-testing instrument

further comprises a second aperture in the body portion, at least a portion of the bar

being adapted to extend therethrough such that the bar may be moved in a lateral

direction to excise the test sensor.

12. A method of indexing and excising a test sensor from a test-sensor

cartridge, the method comprising the acts of:

providing a test-sensor cartridge comprising a first face, a second opposing

face, and a side portion connecting the first and second opposing faces, the first face

forming a plurality of test-sensor cavities that is generally uniformly positioned

therethrough, and a plurality of generally uniformly spaced notches positioned on an

end of the cartridge opposite the cartridge face, the number of notches corresponding

to the number of cavities;

providing an indexer comprising an indexer face, a retention pin extending

through a first aperture formed generally through the center of the indexer face, a

second aperture formed on the indexer face, a flexible pawl positioned near an edge of

the indexer face, the flexible pawl being adapted to assist in rotating the test-sensor

cartridge, and a user-accessible tab;

providing an excise mechanism comprising a push rod adapted to extend

through the second aperture and a bar coupled with and generally parallel to the push

rod;

rotating the indexer in a first direction about the retention pin such that the

flexible pawl is positioned between a first notch and an adjacent second notch,

wherein the notches are set off at an angle such that rotating the indexer in a first

direction, but not in a second generally opposite direction, likewise rotates the

cartridge;

rotating the indexer in the second direction such that the flexible pawl is

positioned between the second notch and an adjacent third notch and the second

aperture is generally aligned with a first test-sensor cavity;

moving the excise mechanism in a lateral direction such that the push rod

extends through the second aperture and through a first end of the first test-sensor

cavity; and



continuing to move the excise mechanism in the lateral direction until the first

test sensor is excised through the second end of the first test-sensor cavity into a read

position.

13. The method of claim 12, further comprising the act of performing an

analyte-testing procedure.

14. The method of claim 13, further comprising the act of continuing to

move the excise mechanism in the lateral direction such that the test-sensor is ejected.

15. The method of claim 12, further comprising the acts of providing an

analyte-testing instrument comprising a display adapted to display information to a

user, a user-interface mechanism adapted to allow the user to interact with the

instrument, and a body portion including at least one opening formed therein, the at

least one opening being adapted to receive the test sensor.

16. The method of claim 15, wherein the test sensor is aligned with

electrical contacts within the analyte-testing instrument when the test sensor is in the

read position.
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