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A container with a rotatable lid for reading and handling diagnostic reagents in tape form comprising a body portion, a lid portion, a
continuous tape, a reagent-sensing device, and a storage device. The body portion includes an inner and outer surface. The lid
portion Is attached to the body portion and is adapted to rotate from a closed position to an open position. The continuous tape
Includes a diagnostic reagent. The reagent-sensing device Is attached to either the body portion or the lid portion and adapted to
read the diagnostic reagent. The storage device Is attached to the body portion that Is adapted to hold and dispense an unused
portion of the continuous tape. During the rotation of the lid portion, the continuous tape Is advanced from the first storage device
and Is extended over the reagent-sensing device.
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ABSTRACT

' A container‘with a rotatable 1lid for reading and handling
diagnostic reagents'in tape form.comprising a body poftion; a
1id portion, a continuous tape, a reagent-sensing device, and
a storége device. The body portion includes an inner and '
gouter,surfaéé, The lid portion is attached to the body por-
tion and 1is édapted to rotate from a closed poSiﬁion to an*_
open position;\ The continuous tape includes a diagnostic rea-
gent. The reagent-sensing device is attached to either’the |
bodyportion or theVlidfportion and adapted to read the diag-
nostic reagent. The storagé device 1is attached to the body '
portion that is adapted to hold and dispense an unused portion
of the cohtinuous tape. During the rotation of the.lid pPor-
-tion,‘the continuous tapé is advanced from the firstFStorage
device and is extended over the reagent-sensing device. '
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CONTAINERS FOR READING AND HANDLING DIAGNOSTIC
REAGENTS AND METHODS OF USING THE SAME

FIELD OF THE INVENTION
The present invention relates to contalners for read-
ing and handling diagnostic reagents and methods of using

the same. More specifically, the present invention relates

to containers that use tape that includes diagnostic rea-

gents, and methods of using the same.

BACKGROUND OF THE INVENTION

The quantitative determination of analytes in body
fluids is of great importance in the diagnoses and mainte-
nance of certain physiological abnormalities. For example,
lactate, fructosamine, cholesterol, bilirubin, alcohol, and

drugs may be monitored or tested i1n certain individuals.

" The monitored or tested body fluids may include blood, in-

terstitial fluid, saliva, or urine. In particular, deter-
mining glucose in body fluids is important to diabetic in-
dividuals who must frequently check the glucose level 1in
their body fluids to regulate the glucose intake in their
diets.

There have been existing containers that have included
reagents in tape form. These containers, however, have one

or more disadvantages. For example, one disadvantage ot

existing containers is that the test sensors must be deliv-
ered from the container. In such containers, the used sen-
sors are not stored in the container and, thus, may not al-
low for a convenient and/or safe disposal. Other disadvan-
tages of existing containers include not (a) adequately
providing protection against environmental moisture that
degrades the reagent and/or (b) keeping the reagent-sensing
device adegquately clean and protecting it from wear and
tear of normal usage.

It would be deéirable to provide a contalner that de-
tects an analvte concentration such as glucose that over-

comes the above-noted shortcomings.

MSE #2687
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SUMMARY OF THE INVENTION
According to one embodiment, a contalner with a ro-

tatable 1lid for reading and handling diagnostic reagents in
S tape form comprises a body portion, a lid portion, a con-
tinuous tape, a reagent-sensing device, and a storage de-
vice. The body portion includes an inner and outer sur-
face. The 1id portion 1s attached to the body portion and
is adapted to rotate from a closed position to an open po-
10 sition. The contilnuous tape includes a diagnostic reagent.
The reagent-sensing device is attached to either the body
portion or the 1lid portion and adapted to read the diagnos-
tic reagent. The storage device 1s attached to the body
portion that is adapted to hold and dispense an unused pPoOr-
15 tion of the continuous tape. During the rotation of the
1id portion, the continuous tape is advanced from the first
storage device and is extended over the reagent-sensing de-
vice.
According to another embodiment, a container with a
20 rotatable 1id for reading and handling diagnostic reagents

in tape form comprises a body portion, a 1lid portion, a

continuous tape, a reagent-sensing device, a first storage
device, and a second storage device. The body portion 1in-
cludes an inner and outer surface. The lid portion 1s at-

25 tached to the body portion and is adapted to rotate from a
closed position to an open position. The continuous tape
includes a diagnostic reagent. The reagent-sensing device
is attached to either the body portion or the 1lid portion
and adapted to read the diagnostic reagent. The first

30 storage device is attached to the body portion that 1is
adapted to hold and dispense an unused portion of the con-
tinuous tape. The second storage device is attached to

the 1id portion that is adapted to receive a used portion

of the continuous tape. During the rotation of the 1lid

35 portion, the continuous tape is advanced from the first
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storage device and 1s extended over the reagent-sensing de-

vice and recelived by the second storage device.

According to a further embodiment, a container with a
rotatable lid for reading and handling diagnostic reagents
adapted to determine glucose concentration in tape form
comprises a body portion, a lid portion, a continuous tape,

a reagent-sensing device, and a first storage device. The

body portion includes an inner and outer surface. The 1lid

portion 1s attached to the body portion and 1s adapted to

rotate from a closed position to an open position. The
continuous tape includes a diagnostic reagent to determine
glucose concentration. The reagent-sensing device 1s at-

tached to either the body portion or the lid portion and

adapted to read the diagnostic reagent. The first storage
device is attached to the body portion that 1s adapted to

hold and dispense an unused portion of the continuous tape.

During the rotation of the 1lid portion, the continuous tape
is advanced from the first storage device and is extended
over the reagent-sensing device.

According to one method, a container with a rotatable
1id for reading and handling diagnostic reagents 1n tape
form comprises providing a rotatable contalner. The ro-
tatable container comprises a body portion, a 1lid portion,
a continuous tape, a reagent-sensing device and a first
storage device. The body portion includes an i1nner and
outer surface. The 1lid portion is attached to the body
portion. The continuous tape includes a diagnostic rea-
gent. The reagent-sensing device is attached to either the
body portion or the 1lid portion and adapted to read the di-

agnostic reagent. The first storage device 1s attached to

the body portion and is adapted to hold and dispense an un-

used portion of the continuous tape. The lid 1s rotated
from a closed position to an open position. The continuous
tape is advanced from the first storage device to extend

over the reagent-sensing device during the rotation of the

1id portion.

MSE #2687
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BRIEF DESCRIPTION OF THE DRAWINGS

Other advantages of the invention will become apparent

upon reading the following detalled descriptlion and upon

reference to the drawings 1in which:

FIG. 1 is a rotatable container shown in a closed po-

sition according to one embodiment of the present inven-
tion;
FIG. 2 is the rotatable container of FIG. 1 shown in

an open position;

FIG. 3 is a rotatable container shown in a closed po-
sition according to another embodiment of the present 1in-
vention; and

FIG. 4 is the rotatable container of FIG. 3 shown 1in
an open position.

While the invention is susceptible to various modifil-
cations and alternative forms, specific embodiments thereot
have been shown by way of example in the drawings and will
herein be described in detail. It should be understood,
however, that it is not intended to limit the invention to
the particular forms disclosed but, on the contrary, the
intention is to cover all modifications, equivalents, and
alternatives falling within the spirit and scope of the 1n-

vention as defined by the appended claims.

DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENT

The present invention is directed to containers for
reading and handling diagnostic reagents 1in tape form and
methods of using the same. The diagnostic reagents may be
independently selected to test one or more analytes such as
glucose, lactate, fructbsamine, cholesterol, bilirubin, al-
cohol and/or drugs. It is contemplated that other analytes
may be tested using the containers of the present 1nven-
tion. The body fluids to be tested may include blood, in-

trerstitial fluid, saliva, or urine. It 1s contemplated

that other fluids may be tested using the containers of the

MSE #2687
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present invention. One commonly teSted analyte 1s glucose
in a whole blood sample.

The containers of the present inventlon comprise a
body portion, a 1lid portion, a continuous tape, a reagent-
sensing device, and a first storage device that 1s adapted
to hold and dispense an unused portion of the continuous
tape. The rotatable container provides protection against
environmental moisture that degrades the reagent and keeps
the reagent—sensing device clean and protects 1t from wear

and tear of normal usage. The 1lid portion 1s adapted to

rotate from a closed position to an open position where the
rotation advances the continuous tape.

Referring to FIGs. 1 and 2, a rotatable container 10
is depicted in a closed position (FIG. 1) and an open posi-
tion (FIG. 2). The rotatable contailner 10 is adapted to
read and handle diagnostic reagents in tape form. The ro-
tatable container 10 comprises a body portion 12, a 1lid
portion 14, a continuous tape 16, and a reagent-sensing de-
vice 18. The l1lid portion 14 i1s adapted to rotate from a
closed position to an open position as shown in FIGs. 1 and
2. The rotatable container may be rotated from the open
position to the closed position via hinge 30. The hinge
may be made of metal or may be a living hinge. Living
hinges are typically made of polymeric materials that are
flexible such as polypropylenes or polyethylenes. It 1is
contemplated that the rotatable container may be moved from
the open position to the closed position using other meth-

ods.

Continuous Tape
The continuous tape 16 includes a diagnostilic reagent

and is stored on a first storage device 20 in FIGs. 1 and
2. The first storage device 20 may be a spool or reel that

is generally circular such as shown in FIGs. 1 and 2. Al-

ternatively, the first storage device may be a polygonal

shape such as a rectangle or a non-polygonal shape that 1is
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adapted to hold and dispense the continuous tape 16. It
would be desirable to have a first storage device that 1s

adapted to hold and dispense a Z-folded continuous tape.

The first storage device 20 1s shown attached to the body

portion 12 and i1s adapted to hold and dispense an unused

portion of the continuous tape 1l6. As shown in FIG. 2, the

continuous tape 16 includes an unused portion l6a and a

used or spent portion 16b. During the rotation of the 1lid

portion 14 from the body portion 12, the continuous tape 16

is advanced from the first storage device 20. The continu-
ous tape 16 is extended or pulled over the reagent-sensing
device 18. The advancing of the continuous tape 16 places
the unused reagent in the correct position against the rea-
gent-sensing device 18. Thus, the opening of the 1lid por-
tion 14 from the body portion 12 accomplishes (a) exposing
the reagent-sensing device 18, (b) advancing the continuous

tape 16 to a fresh or unused reagent area, and (c¢) stretch-

ing the continuous tape 16 with the reagent over the rea-
gent-sensing device 18. When the 1id portion 14 is placed

in a closed position, the continuous tape 16 moves away

from the reagent-sensing device 18 as shown 1in, for exam-
ple, FIG. 1.

The continuous tape 16 may include one or more rea-
gents to assist in determining the concentration of the
amount of a fluid sample. The diagnostilic reagent may be
disposed in or on the continuocus tape. For example, 1n one

embodiment, the diagnostic reagent is disposed on membranes

adhered to the continuous tape. The diagnostic reagent may
be humidity sensitive. To determine glucose 1n a whole
blood sample, for example, the reagent may be an enzyme
such as glucose oxidase. One example of a reagent may be
found in the Glucometer ENCORE® made by Bayer Corporation.
Another glucose indicator reagent that may be used 1is glu-
cose dehydrogenase, NAD, diaphorase, tetrazolium 1lndicator
(WST-4), and polymers. Other non-limiting examples of rea-

gents may be used in the continuous tape. The continuous

MSE #2687
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tape 16 may be made of polymeric materials, including poly-
ethylene terephthalate (PET), polycarbonate or polystyrene.
An example of a reagent on tape is one used in the CLINITEK
ATLAS® automated urine chemistry analyzer made by Bayer

Corporation.

According to one embodiment, the reagent is a part of

the continuous tape and, thus, remains attached to the con-

tinuous tape throughout the process. According to another
embodiment, the reagent may be laminated to the continuous
tape such that the reagent is adapted to separate from the

continuous tape. In such an embodiment, the continuous

tape may be referred to as a carrier.

According to one embodiment, the rotatable container
10 further comprises a second storage device 22. The sec-
ond storage device 22 may be, for example, a spool or other
type of storage device adapted to receive the used or spent
continuous tape. As shown in FIGs. 1 and 2, the second
storage device 22 1s attached to the lid portion 14. The
second storage device 22 may be desirable because it pro-

vides a convenient and safe disposal for the used or spent

portion of the continuous tape 16. In such an embodiment,
it is desirable for the used reagent to remain on the con-
tinuous tape 16. For example, when the 1id portion 14 is
placed in a closed position, the used portion of the con-
tinuous tape (i.e., the portion with used or spent reagent)

1s placed 1n or on the second storage device 22.

Reagent-Sensing Device
The reagent-sensing device of the present invention 1s

adapted to read the diagnostic reagent. The reagent-
sensing device also transmits the information (e.g., glu-
cose concentration) to the test subject.

Referring to FIGs. 1 and 2, the reagent-sensing device
18 is attached to the body portion 12. The reagent-sensing
device 18 1s shown as being attached to an inner surface of

the body portion 12, but it 1is contemplated that the rea-

MSE #2687
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gent-sensing device may be attached to an outer surface of
the body portion. For example, the reagent-sensing device
may be attached near or at a top outer surface edge of the
body portion (i.e., the edge of the body portion closest to
5 the 1lid when the 1lid i1s 1n a closed position). It 1is often

desirable to locate the reagent-sensing device within the
body portion 12 because 1t assists 1n keeping the reagent-
sensing device clean as well as preventing or inhibiting
additional wear and tear through normal usage. The rea-

10 gent-sensing device 18 1s protected from such conditions
when the 1lid portion 14 is in a closed position.

According to one embodiment of the present invention,
the reagent-sensing device comprises a test sensor such as
an electrochemical biosensor or an optical biosensor as are

15 known in the art. An electrochemical biosensor uses the
reagent from the continuous tape that 1s designed to react
with an analyte in the test fluid to create an oxidation
current at electrodes disposed within the electrochemical
biosensor. That cqrrent is directly proportional to the

20 concentration of the analyte in the test fluid.

Examples of an electrochemical biosensor that can be
used to measure glucose concentrations are those used-in
Bayer Corporation’s Glucometer DEX® and ELITE® systems.

The reagent-sensing device of these electrochemical sensors
25 may be integrated into the body portion and the lid portion
of the containers of the present invention. Electrochemi-
cal biosensors that may be used in connection with the con-
tainers of the present invention are described in U.S. Pat-
ent Nos. 5,120,420, 5,660,791, 5,759,364, and 5,7598,031.
30 An-
other example of an electrochemical sensor is described in

U.S. Patent Application Publication No. 2001/0042683, pub-
lished on November 22, 2001.

One or more of the electrochemical

35 sensors may be purchased from Matsushita Electric Indus-

trial Company. A further example of an electrochemical
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sensor that may be used is disclosed in U.S. Patent No
5,429, 735.

It is contemplated that other electrochemical 10—
sensors may be used in the present invention.

An optical biosensor uses a reagent from the continu-
ous tape and is designed to produce a colorimetric reaction
indicative of the concentration of the analyte in the test
fluid. The colorimetric reaction is then read by a spec-
trophotometer incorporated into a testing lnstrument. An
optical biosensor that may be used in connection 1is de-

scribed in U.S. Patent No. 5,194, 393.

Another example of an

optical detection device is described in U.S. Patent No.

6,0960,2069.

It is contemplated that a lancet for drawing test
fluid such as blood may be integrated or coordinated with
the biosensor. In one embodiment, the lancet 1s located on
the interior of the body portion. It is contemplated that
the lancet may be placed in other locations. Alterna-
tively, a physically separated lancing device may be used.

'The containers of the present invention may include a
standard that calibrates and checks on the performance of
the optical biosensor in the reagent-sensing device. The
standard, if used in the rotatable container 10, may be
mounted on the inside of the 1lid such that it 1s properly
positioned 1n front of the reagent-sensing device 18 and
protected from the environment. For example, in FIG. 2, a
calibration standard 24 is shown as beilng attached to the
1id portion. One example of a calibration standard mate-
rial, is available from Edmund Industrial Optics of Bar-
rington, New Jersey and is referred to as “white reflec-

tance standard.”
It is contemplated that additional items or devices

may be located within the body portion 12. For example, to

assist in maintaining a low humidity, a desiccant may be



10

15

20

25

30

35

CA 02470659 2004-06-10
10

added within the body portion 12. A low humidity environ-
ment 1s desirable to protect at least the continuous tape
with reagent. Non-limiting examples of suitable desiccants
that may be used are a molecular sieve and silica gel. One
tvpe of desiccant material that may be used 1s 13X syn-
thetic molecular sieves from Multisorb Technologies Inc. of
Buffalo, New York, available in powder, pellet, and bead
forms. Another desiccant that may be used is type 4A syn-
thetic molecular sieves available from Multisorb Technolo-
gies Inc. of Buffalo, New York or Texas Technologies Inc.

an

of Leander, Texas. It 1s contemplated that other desic-

cants known in the art may be used in the present inven-
tion.

To assist in preventing or inhibiting moisture vapor
ingress, at least one seal may be attached to eilther body
portion 12 or the 1id portion 14 such that the seal 1is lo-
cated between the body portion 12 and the 1lid portion 14
when the 1id portion is in a closed position. The seal may
be attached by, for example, an adhesive or thermal welding
or it may be a part of the body portion or the lid portion.
The seal may be deformed when the 1lid portion 14 is 1n a
closed position. The seal geometry may be optimized to

minimize water vapor transmission by extending the length

of the diffusion path. It is desirable for the seal to

avoid accommodating a continuous tape sliding therethrough

because of the potential for leaks to occur at such a loca-
tion. Seals may be made from a variety of materials in-

cluding, but not limited to, polymeric materials. Some de-

sirable attributes of a material for forming the seal are
high barrier properties (e.g., those with low moisture va-
por transmission rates), lubricity for easy opening and
closing, and elasticity for allowing the mating surfaces to
conform. One non-limiting example of a polymeric material
is a polyolefin such as polypropylene. The seal may be
made from other materials such as elastomeric materials.

Some materials for forming the seal may include cellular

MSE #2687
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rubber, styrene elastomers, polyolefin elastomers, polyam-

1de elastomers, polyester elastomers, polyurethane elasto-
mers, and combinations thereof.

According to another empbodiment, a rotatable container
110 is depicted 1n a closed position (FIG. 3) and an open
position (FIG. 4). The rotatable container 110 1s adapted
to read and handle diagnostic reagents 1n tape form. The
rotatable container 110 comprises a body portion 112, a lid
portion 114, a continuous tape 116, and a reagent-sensing
device 118. The continuous tape 116 may be the same as de-
scribed above with respect to the continuous tape 16.
Similarly, the reagent-sensing device 118 may be the same
as described above with the reagent-sensing device 18 ex-
cept with its location on the rotatable container. In this
embodiment, the reagent-sensing device 118 is moveably at-
tached between the 1lid portion 114 and the body portion
112. In the closed position, the reagent-sensing device
118 is adjacent to an inner surface of the lid portion such
that the reagent-sensing device 118 remains clean and pro-
tected from conditions such as dust and dirt. It 1s con-
templated that the reagent-sensing device may be attached
at other locations.

The rotatable container 110 further comprises a first
storage device 120 and a second storage device 122. The
1id portion 114 is adapted to rotate from a closed position
to an open position as shown in FIGs. 3 and 4. The ro-
tatable container may be rotated from the open position to
the closed position wvia hinge 130 or a living hinge. The
hinge 130 according to one embodiment is attached to the
body portion 112 wvia a hinge support bracket 132. It 1is

contemplated that the rotatable container may be moved from

the open position to the closed position using other meth-
ods .
Referring still to FIGs. 3 and 4, the reagent-sensing

to the body portion 112 and
is attached to the 1lid portion 114. One advantage of the

device 118 18 located externa
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12

rotatable container 110 1is that the location of the rea-

gent-sensing device 118 allows additional space to 1nte-
grate the lancet, 1f used, with the reagent-sensing device
118. The reagent-sensing device 118 may be moved forward
(1.e., upwardly in FIGs. 3 and 4) by a mechanism such a
rack and pilnion drive 128 or a cam mechanism that, for ex-
ample, 1s operated by a hinge. The first position of the
reagent-sensing device 118 (see FIG. 3) 1is at approximately
the same height as the top edge 112a of the body portion
112. The second position of the reagent-sensing device 118
(see FIG. 4) 1s above the top edge of the body portion 112
by a height Hl1. The height H1l may vary but is generally
from about 0.2 to about 0.4 inches. It 1is desirable to
have the reagent-sensing device extend at least about 0.2

inches above the top edge 1l12a so as to assist the test

subject in placing the test fluid on the continuous tape

116. Additionally, such a height may also assist placing

the continuous tape against the reagent-sensing device such
that the continuous tape i1s flat against the reagent-
sensing device.

As discussed above, the rotatable contalner 110 may

further include a standard to calibrate and check on the
performance of the optical biosensor, i1f used, of the rea-
gent-sensing device. The rotatable container 110 may also
include a desiliccant and seals.

The base portion and the 1id portion of the rotatable

containers may be made of materials having very low water

vapor transmission rates. Some examples of such materials

are polymeric materials including, but not limited to,
polyethylene, polypropylene or metals such as aluminum.
Additionally, it is contemplated that the individual prop-

erties of the base portion, the lid portion and seal are

desirably optimized and do not have to be made of the same
materials. Tt is desirable that the base portion and the
1id portion in the closed position form a sealed container

adapted to store humidity-sensitive diagnostic reagents.

MSE #2687
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Methods of the Present Invention

The methods for determining the analyte concentrations
(e.g., glucose concentrations) may be performed by the test
subjects, especially those who are diabetic. It i1s also

contemplated that the methods may be performed by hospital

or clinlc personnel.

According to one method, the 1id portion 1s rotated

with respect to the body portion tc an open position by the

test subject. During the rotation of the 1lid portion from
the body portion, (a) the reagent-sensing device 1s exX-
posed, (b) the continuous tape 1s advanced to a fresh or
unused reagent area, and (c) the continuous tape is posi-
tioned with the fresh or unused reagent over the reagent-
sensing device. The fluid sample (e.g., a whole blood sam-
ple) is placed in contact with the unused portion continu-
ous tape that includes a reagent and 1s located over the
reagent-sensing device. The whole blood sample may be gen-
erated by a lancing device such as Bayer‘s MICROLET® ad-
justable lancing device. The lancing device may obtain
blood by, e.g., pricking a person’s finger. It 1s desir-

able to use a low volume of blood such as less than 1 ul.

1)

The reagent-sensing device determines the concentration o:

the analyte in the fluid sample (e.g., glucose concentra-
tion) and returns this information to the test subject. It
is desirable to return this information to the test subject
in a short time frame such as from about 5 to about 15 sec-
onds.

To protect the reagent of the unused portion of the
continuous tape and the reagent-sensing device, the 1lid

portion of the container is closed by the test subject upon

completion of the testing. During the closing of the lid
portion, (a) the continuous tape is moved away from the
reagent-sensing device and (b) the reagent-sensing device
is protected. Additionally, during the closing of the 1lid

portion, the body portion is desirably sealed to prevent oxr

MSE #2687



10

15

CA 02470659 2004-06-10

14

inhibit molsture vapor transmission from entering thereto.
It is also contemplated that i1f a second storage device 1is
included in the rotatable container, then the closing of

the l1id portion may advance or wind the used portion of the

continuous tape onto or in the second storage device.
In another method, the rotation of the 1lid portion
from the body portion to the open posilition may move the

reagent-sensing device forward to a location above the top

edge of the body portion. Such a movement assists the test
subject in placing the test fluid on the unused portion of
the continuous tape over the reagent-sensing device.

While particular embodiments and applications of the
present invention have been illustrated and described, 1t
is to be understood that the 1nvention 1s not limited to
the precise construction and compositions disclosed herein
and that various modifications, changes and variations may
be apparent from the foregoing descriptions without depart-
ing from the spirit and scope of the invention as defined

in the appended claims.

MSE #2687
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The embodiments of the present invention for which an

exclusive property or privilege is claimed are defined as

follows:

1. A container with a rotatable 1lid for reading and

handling diagnostic reagents 1n tape form, comprlsing:

a body portion including an inner and outer surface;

a 1id portion being attached to the body portion and

being adapted to rotate from a closed position to an open

position;
a continuous tape including a diagnostic reagent;

a reagent-sensing device being attached to either the

body portion or the lid portion and adapted to read the

diagnostic reagent; and

a storage device being attached to the body portion that

p—-

is adapted to hold and dispense an unused portion of the

continuous tape,

i

wherein during the rotation of the 1lid portion, the

continuous tape is advanced from the storage device and 1s

extended over the reagent-sensing device.

2 . The container of claim 1, wherein the reagent-

sensing device is attached to the inner surface of the body

portion.

3. The container of claim 1, wherein the reagent-
sensing device is attached to the outer surface of the body
portion.

4. The container of claim 1, wherein the reagent-

sensing device is attached to the 1lid portion.
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5. The container of claim 1, further including a hinge

to rotate the body portion and the lid portion from each

ot her.

6. The container of claim 1, wherein the diagnostic

reagent remains with the continuous tape during the advancing

of the continuous tape.

7. The container of claim 1, wherein the diagnostic

reagent is adapted to separate from the remainder orf the

continuous tape during the advancing of the continuous tape.

8 . The contalner
lancet.
Q. The container

calibration standard.

10. The contalner

standard is attached to

11. The contailiner

sensing device includes

12. The container

sensing device includes

of

of

P
P—

Ol

claim 1 further comprising a

claim 1 further comprising a

claim 9, wherein the calibration

the 1id portion.

of

all

h

all

13. The container of

moving the reagent-sensing

14. The container

P
p—

OL

the reagent-sensing device

15. The container of

the reagent-sensing device

16. The container of

is a spool.

claim 1, wherein the reagent-

electrochemical sensor.

claim 1, wherein the reagent-

optical sensor.

claim 1 further including means for

device.

claim 13, wherein means for moving

is a rack and pinion drive.

claim 13, wherein means for moving

1s a cam mechanilism.

claim 1, wherein the storage device
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17. The container of claim 1, wherein the body portion

and the 1id portion in the closed position form a sealed

container adapted to store humidity-sensitive diagnostic

reagents.

18. The container of claim 1 further comprising at least
one seal that is located between the body portion and the lid

portion when the lid portion 1is 1in a closed position.

19. The container of claim 1 further comprising a
desilccant.
20. The container of claim 1, wherein the continuous

tape is Z-folded.

21. A container with a rotatable 1lid for reading and

handling diagnostic reagents in tape form, comprilising:

a body portion including an inner and outer surface;

a 1lid portion being attached to the body portion and

being adapted to rotate from a closed position to an open

position;
a2 continuous tape including a diagnostic reagent;

a reagent-sensing device being attached to either the
body portion or the lid portion and adapted to read the

diagnostlic reagent;

a first storage device being attached to the body portion

~

that is adapted to hold and dispense an unused portion of the

continuous tape; and

a second storage device being attached to the 1lid portion

that is adapted to receive a used portion of the continuous

tape,
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wherein during the rotation of the 1lid portion, the

continuous tape is advanced from the first storage device and

is extended over the reagent-sensing device and received Dby

the second storage device.

292 The contalner ot

second storage devices are

pb—
-

23. The contalner of

sensing device is attached

portion.

24. The container of
sensing device 1s attached

portion.

25. The container of

claim 21, wherein the first and

sSpools.

claim 21, wherein the reagent-

to the inner surface of the body

claim 21, wherein the reagent-

to the outer surface of the body

claim 21, wherein the diagnostic

reagent remains with the continuous tape during the advancing

of the continuous tape.

O
1
1}

20. The contailner

calibration standard.

27. The container of

sensing device 1ncludes an

n

28 . The container oO:

sensing device 1includes an

-

29. The contalner of

claim 21 further comprising a

claim 21, wherein the reagent-

electrochemical sensor.

claim 21, whereln the reagent-

optical sensor.

claim 21, further including means

for moving the reagent-sensing device.

30. The container of

claim 21 further comprising at

least one seal that is located between the body portion and

the lid portion when the 1lid portion is in a closed position.

p—
p—

31. The container ot

desiccant.

claim 21 further comprilsing a



CA 02470659 2011-06-20

_ 19 -

32. A container with a rotatable 1lid for reading and

handling diagnostic reagents adapted to determine glucose

concentration in tape form, comprising:

a body portion including an inner and outer surtface;

a lid portion being attached to the body portion and

being adapted to rotate from a closed position to an open

position;

a continuous tape including a diagnostic reagent to

determine glucose concentration;

a reagent-sensing device being attached to eilther the

body portion or the 1lid portion and adapted to read the

diagnostic reagent; and

a first storage device being attached to the body portion
that is adapted to hold and dispense an unused portion of the

continuous tape,

wherein during the rotation of the 1lid portion, the

continuous tape is advanced from the first storage device and

is extended over the reagent-sensing device.

33. The container of 32 further including a second

storage device.

34. The container of claim 32 further comprising at
least one seal that is located between the body portion and

the 1id portion when the lid portion is in a closed position.

35. The container of claim 32 further comprising a

desiccant.

36. A method of using a container with a rotatable 1lid

for reading and handling diagnostic reagents in tape form,

comprising:
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providing a rotatable container comprising a body

portion, a lid portion, a continuous tape, a reagent-sensing

device and a first storage device, the body portion including
an inner and outer surface, the 1lid portion being attached to
the body portion, the continuous tape including a diagnostic
reagent, the reagent-sensing device beilng attached to either
the body portion or the lid portion and adapted to read the
diagnostic reagent, the first storage device being attached to

the body portion and being adapted to hold and dispense an

unused portion of the continuous tape;

rotating the 1lid portion from a closed position to an

open position; and

advancing the continuous tape from the first storage
device to extend over the reagent-sensing device during the

rotation of the 1lid portion.

37. The method of claim 36, wherein the container

further includes a second storage device that is attached to

the 1id portion and wherein during the advancing of the

continuous tape, the second storage device receives the used

P

portion of the continuous tape.

38. The method of claim 36 further comprising rotating

the lid portion from the open position to the closed position

P

and wherein during the rotation of the lid portion to the

closed position, moving the continuous tape from the reagent-

sensing device.

39. The method of claim 36 further including placing a

body fluid on the unused portion of the continuous tape over

the reagent-sensing device and determining the concentration

of an analyte of the body fluid from the reagent-sensing

device.
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40. The method of claim 39, wherein the analyte 1s

glucose and the body fluid 1s a whole blood sample.

pr—

41. The method of claim 36 further including placing a

whole blood sample on the unused portion of the continuous

tape over the reagent-sensing device and determining the

concentration of glucose of the whole blood sample from the

reagent—-sensing device.

42 A container with a rotatable 1id for reading and

handling diagnostic reagents in tape form, comprising:

a body portion including an inner and outer surface;

a 1id portion being coupled to the body portion and being

adapted to rotate from a closed position to an open position;

a continuous tape including a diagnostic reagent;

a reagent-sensing device being attached to either the
body portion or the lid portion and adapted to read the

diagnostic reagent; and

a storage device being attached to the body portion that

is adapted to hold and dispense an unused portion of the

continuous tape,

wherein during the rotation of the 1lid portion, the

continuous tape is advanced from the storage device and 1S

positioned such that the reagent-sensing device 1s adapted to

read the diagnostic reagent.

43. The container of claim 42, further including a

hinge to rotate the body portion and the lid portion from each

other.
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44  The container of claim 42, wherein the diagnostic

reagent remains with the continuous tape during the advancing

of the continuous tape.

45. The container of claim 42, wherein the diagnostic

reagent is adapted to separate from the remainder of the

continuous tape during the advancing of the contlnuous tape.

416 . The container of claim 42 further comprising a
lancet.
47 . The container of claim 42, wherein the reagent-

sensing device includes an electrochemical sensor.

48 . The container of claim 42, wherein the reagent-

sensing device includes an optical sensor.

49. The container of claim 42, wherein the body portion

and the lid portion in the closed position form a sealed

container adapted to store humidity-sensitive diagnostic

reagents.

50. The container of claim 42, wherein the continuous

tape 1s Z-folded.

51. A sensor system for determining the glucose

concentration of a fluid sample, the sensor system comprising:

an optical reagent-sensing device; and

3 container including first and second rotatable storage

devices having a continuous tape extending from the first
rotatable storage device, past the optical reagent-sensing

device, to the second rotatable storage device such that the

first rotatable storage device holds and dispenses unused

J——

portions of the continuous tape and the second rotatable

storage device holds and receives used portions of the

continuous tape, the container further including a desiccant



CA 02470659 2011-06-20

_23 -

“lectance calibration standard, the calibration

and a white-re:
standard operative to calibrate the optical reagent-sensing

device, the continuous tape including a diagnostic reagent and

a polymer material,

wherein the optical reagent-sensing device is operative

to read the diagnostic reagent such that the analyte

fluid sample 1is determined 1n

F

concentration for a

approximately 5 to 15 seconds.

52. The sensor system of claim 51, wherein the

calibration standard is located within the contailner.

wherein the container

53. The sensor system of claim 51,

further includes at least one seal to assist in limiting

from entering into the contailner.

moisture

54 . The sensor system of claim 51, wherein the

diagnostic reagent is disposed on the continuous tape.

55. The sensor system of claim 51, wherein the

© membranes

continuous tape further includes a plurality o:

attached thereto, the diagnostic reagent being disposed on the

plurality of membranes.

56. The sensor system of claim 51, wherein diagnostic

gent 1s disposed in the continuous tape.

rec

57. The sensor system of claim 51, wherein the
c the

flat against at least a portion of

continuous tape 1s

optical reagent-sensing device.

58. The sensor system of claim 51, wherein the optical

reagent-sensing device is operative to read the diagnostic
fluid

reagent to determine the analyte concentration of a

sample having a volume of less than 1 microliter.
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59. A sensor system for determining a glucose

luid sample, the sensor system comprising:

L

concentration of a

an optical reagent-sensing device; and

a container including first and second storage devices,

2t least one of the first or second storage devices being a

rotatable spool, the container further including a contlinuous

tape comprising a diagnostic reagent and a polymeric material,

the continuous tape extending from the first storage device,

past the optical reagent-sensing device, to the second storage

device such that the first storage device holds and dispenses

unused portions of the continuous tape and the second storage

device holds and receives used portions of the continuous

tape, the container further including a white-reflectance
calibration standard, the calibration standard operative to

calibrate the optical reagent-sensing device,

wherein the optical reagent-sensing device is operative

to read the diagnostic reagent and determine a glucose

concentration in less than about 15 seconds for a fluild sampile

having a volume of less than 1 microliter.

00 . The sensor system of claim 59, wherein the white-

reflectance calibration standard is located within the

container.

6l. The sensor system of claim 59, wherein the

container further includes at least one seal to assist 1n

limiting moisture from entering into the contailner.

62 . The sensor system of claim 59, wherein the

diagnostic reagent is disposed on the continuous tape.

63. The sensor system of claim 59, wherein the

continuous tape further comprises a plurality of membranes
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attached thereto, the diagnostic reagent being disposed on the

p—

plurality of membranes.

64. The sensor system of claim 59, wherein diagnostic

reagent is disposed in the contlnuous tape.

g—

65. The sensor system of claim 59, wherein the

continuous tape is flat against at least a portion of the

optical reagent-sensing device.

66. The sensor system of claim 59, wherein the optical
reagent-sensing device is at least partially disposed within

the container.

67. The sensor system of claim 59, further comprising a
lancet.
08 . A method for determining a glucose concentration of

a fluid sample with a sensor system, the method comprising the

acts of:

providing an optical reagent-sensing device;

providing a container including a first storage device, a
second storage device, a continuous polymeric tape, a
diagnostic reagent, and a white-reflectance calibration

standard operative for calibrating the optical reagent-sensing

device, at least one of the first storage device or the second
storage device being a rotatable spcol, the continuous tape

including a first unused segment on the first storage device,

a second segment between the first storage device and second

storage device that extends over the optical reagent-sensing

device, and a third used segment on the second storage device,

the second segment being at least partially exposed outside of

the contalner;
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placing the fluid sample on the exposed second segment of

the continuous tape; and

determining the glucose concentration of the fluid sample

1n less than about 15 seconds using the diagnostic reagent and

the optical reagent-sensing device, the fluid sample having a

volume of less than 1 microliter.

69. The method of claim 68, wherein the white-

reflectance calibration standard 1s located within the

contalner.

10. The method of claim 68, wherein the container

further includes at least one seal operative to limit moisture

from entering into the contailner.

71. The method of claim 68, wherein the diagnostic

reagent 1s disposed on the continuous tape.

72 The method of claim 68, wherein the continuous tape

e

further includes a plurality of membranes attached thereto,

the diagnostic reagent beling disposed on the plurality of

membranes.

73. The method of claim 68, wherein the diagnostic

reagent 1s disposed in the continuous tape.

74 . A sensor system for determining a glucose

concentration of a fluid sample, the sensor system comprising:

an optical reagent-sensing device; and

a container including a first storage device, a second

storage device, a continuous polymeric tape partially exposed

to an exterior of the container, and a diagnostic reagent, at

least one of the first storage device or the second storage

device being a rotatable spool, the first storage device

operative to hold and dispense unused portions of the
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contlnuous tape and the second storage device operative to

hold and receive used portions of the continuous tape, the

contalner further including desiccant and a white-reflectance

calibration standard, the calibration standard operative to

callbrate the optical reagent-sensing device,

wherein the optical reagent-sensing device is operative

to read the diagnostic reagent to determine a glucose

concentration of a fluid sample received via the continuous

tape, the fluid sample having a volume of less than 1

microliter.

F
p—

75. The sensor system of claim 74, wherein the

calibration standard is located within the container.

P
—

716. The sensor system of claim 74, wherein the

contaliner further includes at least one seal to assist 1in

limiting moisture from entering into the container.

77 . The sensor system of claim 74, wherein the

diagnostic reagent 1s disposed on the continuous tape.

78. The sensor system of claim 74, wherein the

continuous tape further includes a plurality of membranes

attached thereto, the dilagnostic reagent being disposed on the

plurality of membranes.

P

79. The sensor system of claim 74, wherein the

diagnostic reagent is disposed in the continuous tape.

80 . The sensor system of claim 74, wherein the
continuous tape 1s flat against at least a portion of the

optical reagent-sensing device.

31. The sensor system of claim 74, wherein the optical

reagent-sensing device 1s at least partially disposed within

the contailner.
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82 . The sensor system of claim 74, further comprising a
lancet.
83. A method for determining a glucose concentration of

a fluid sample with a sensor system, the method comprising the

g
o

acts o1f:

providing an optical reagent—-sensing device;

providing a container including a first storage device, a

second storage device, a continuous polymeric tape, a

diagnostic reagent, and a white-reflectance calibration

—

standard, at least one of the first storage device or the

second storage device beling a rotatable spool;

storing unused portions of the continuous tape wvia the

first storage device;

storing used portions of the continuous tape via the

second storage device;

calibrating the optical reagent-sensing device using the

white-reflectance calibration standard;

in response to calibrating the optical reagent-sensing
device, rotating the rotatable spool to advance the continuous

tape from the first storage device to the second storage

device:

determining the glucose concentration of the fluid sample

in less than 15 seconds using optical reagent-sensing device

to read the diagnostic reagent, the fluid sample having a

volume of less than 1 microliter.

84 . The method of claim 83, wherein the optical

reagent-sensing device 1s calibrated before determining the

glucose concentration.
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85. The method of claim 83, wherein the calibration

standard 1s located within the contailner.

836. The method of claim 83, wherein the continuous tape

F

further i1ncludes a plurality of membranes attached thereto,

~

the diagnostic reagent being disposed on the plurality o:

membranes.

87. The method of claim 83, wherein the continuous tape

1s flat against at least a portion of the optical reagent-

sensing device.

88 . A sensor system for determining a glucose

concentration of a fluid sample, the sensor system comprising:
an optical reagent-sensing device; and

a contalner comprising

a first storage device,

a second storage device, at least one of the first

storage device or the second storage device including a

rotatable spool,

a continuous polymeric tape, the continuous tape

including a first unused segment on the first storage device,

a second segment between the first storage device and second

storage device, and a third used segment on the second storage

device, the second segment of the continuous tape being at

-

least partially positioned in front of the optical reagent-

sensing device and at least partially exposed to the exterior

of the container,

a diliagnostic reagent, and

a white-reflectance calibration standard operative for

calibrating the optical reagent-sensing device, the rotatable
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spool being operative to advance the continuous tape a:
optical reagent-sensing device 1s calibrated,

wherein the optical reagent-sensing device 1s operative

to read the diagnostic reagent to determine a glucose
concentration of a fluid sample having a volume of less than 1
microliter.

- claim 88, wherein the optical

The sensor system O

389.
‘urther operative to read the

reagent-sensing device 1S
diagnostic reagent and determine the glucose concentration of

the fluid sample in less than 15 seconds.
wherein the optical

sensor system of claim 88,
"ore reading the

90. The
reagent-sensing device is calibrated be:

diagnostic reagent.
wherein the

91. The sensor system of claim 38,
calibration standard is located within the contalner.
92. The sensor system of claim 88, wherein the
~urther includes at least one seal to assist 1n

contalner
limiting moisture from entering into the contalner.

The sensor system of claim 88, whereln the

93.
diagnostic reagent is disposed on the continuous tape.
The sensor system of claim 88, whereiln the
T mempranes

94 .
continuous tape further includes a plurality o:

ched thereto, the diagnostic reagent being disposed on the

attea

plurality of membranes.

The sensor system of claim 88, wherein diagnostic

95.
reagent is disposed in the continuous tape.

- claim 88, whereiln the

The sensor system O:

96.
‘lat against at least a portion of the

continuous tape 1s
optical reagent-sensing device.
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The sensor system o:

pres-

R—

claim 88,

wherein the optical

reagent-sensing device 1s at least partially disposed within

the container.

98 .

lancet.

The sensor system o

P

R—

claim 88,

further comprising a
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