
WO 03/082092 PCT/IB03/01878  1 TEST STRIP VIAL  Field of the Invention The
present invention relates to a vial for holding and dispensing test strips
for a  diagnostic apparatus. The test strips may be used for testing
analytes in bodily fluids, for  example analytes such as, but not limited
to, glucose. More particularly, the present  invention relates to a vial
for storing and dispensing test strips for a glucose meter. The  present
invention also relates to a cassette for use in such a vial. Background of
the Invention Glucose monitoring is a fact of everyday life for diabetic
individuals, and the  accuracy of such monitoring can literally mean the
difference between life and death.  Generally, a diabetic patient measures
blood glucose levels several times a day to  monitor and control blood
sugar levels. Failure to test blood glucose levels accurately  and on a
regular basis can result in serious diabetes-related complications,
including  cardiovascular disease, kidney disease, nerve damage and
blindness. A number of  glucose meters are currently available which permit
an individual to test the glucose  level in a small sample of blood. The
process of monitoring blood glucose levels requires several steps and
several  different accessories, including a lancing device, a lancet, a
supply of disposable  electrochemical or photometric test strips and a
glucose meter. Many of the glucose meter designs currently available make
use of a disposable  test strip having an electrode system, which, in
combination with the meter,  electrochemically measures the amount of
glucose in a blood sample. To use these  meters, the user first pricks a
finger or other body part using a lancing device to produce  a small sample
of blood or interstitial fluid. Then, the user opens a vial of test strips,
removes a test strip and inserts the test strip into the meter. The user
then re-closes the  vial and checks for the correct calibration code on the
meter. The user then transfers the  sample to the test strip. Generally, a
user is required to transfer a specific volume of  sample to a specific
location on the small test strip, a difficult task for many users. The 



WO 03/082092 PCT/IB03/01878  2 electrode system on the test strip generates
a signal indicative of an amount of glucose in  the blood sample, and
transmits this signal to the glucose meter, which displays and  stores the
reading. Current test strips and vials for storing test strips present
significant limitations.  Current test strips are generally about two
centimetres in length. This length is  considered to be the minimum
practical length to allow a user to easily handle the test  strips. It is
generally desirable to minimise the required length of the test strips,
thereby  minimising the resources required to produce a test strip and
consequently increasing  strip production while reducing costs. However,
test strips that are shorter than the  conventional two centimetres are
generally harder to handle, increasing the difficulty of  placing and
removing the test strip from the meter without dropping the test strip or
contaminating the user with blood. Test strip limitations are exacerbated
by the fact that  diabetics often have poor eyesight and generally already
have difficulty handling test  strips. Furthermore, current test strips are
usually stored loosely in a vial, which results  in an inefficient
utilisation of space. A user must open the vial, reach into the vial and
grab and remove one of the test strips from the vial interior. The user
must then remember to re-seal the vial afterwards or the test strips will
deteriorate due to humidity  exposure and not be useable. The user must
then manually handle the test strip, insert  the test strip into the
glucose meter, lance the skin, obtain a drop of blood and transfer  the
blood sample onto the test strip. Finally, after analysis, the user is
required to  remove the test strip. It is an aim of the present invention
to provide, at least in part, a solution to the  problem of handling small
test strips. Summary of the Invention In view of the foregoing and in
accordance with the present invention, there is  provided, in a first
aspect, a cassette for holding and dispensing test strips for analysing a
sample of bodily fluid, the cassette having a dispensing opening and being
configured to  



hold a supply of test strips, the cassette further including: WO 03/082092
PCT/IB03/01878  3 biasing means for biasing test strips held in the
cassette towards the dispensing  opening; retaining means for holding the
test strips in the cassette against the bias of the  biasing means; and
means for moving test strips, one at a time, out of the cassette through
the  dispensing opening. The cassette of the present invention is able to
store a number of test strips in a  compact manner and can be operated to
dispense even small strips, one at a time, as  required by a user.
Preferably, the biasing means is attached to the cassette.  Preferably, the
biasing means is a helical spring. Preferably, the biasing means is
connected to a strip retainer for contacting the  supply of test strips.
Preferably, the retaining means is an enclosing surface at the end of the
cassette  having the dispensing opening therein. Preferably, the enclosing
surface includes a channel in communication with the  dispensing opening
and configured to hold a single test strip from the supply of test  strips.
Preferably, the means for moving is a slider and the enclosing surface
includes an  elongated slot for holding the slider, such that the slider is
in communication with the  channel and movement of the slider towards the
dispensing opening dispenses a single  test strip held in the channel
through the dispensing opening. The use of a slider is advantageous because
it is simple, yet reliably delivers only  one strip at a time. WO 03/082092
PCT/IB03/01878  4 Preferably, the slider is biased to return the slider to
its starting position after  



dispensing a test strip through the dispensing opening. Preferably, the
cassette further comprises a window formed in the enclosing  surface to
allow a user to view a number on a surface of a test strip. In one
embodiment of the present invention, the cassette comprises desiccant
material disposed in the cassette for preserving the test strips from
humidity. In another embodiment of the present invention, the cassette is
formed of  desiccant material. Preferably, the test strips have a length of
one centimetre or less. In yet another embodiment of the present invention,
the cassette is disposable.  Preferably, the bodily fluid is blood and the
test strips are used for measurement  of a glucose level in the blood.
According to another aspect of the present invention, there is provided a
vial  comprising the cassette as described above and an outer housing
containing the cassette.  In one embodiment of the present invention, the
biasing means is attached to the outer housing and communicates with test
strips in the cassette through a slot in the  cassette. Preferably, the
outer housing is formed of desiccant material.  Preferably, the outer
housing has an oval-shaped cross-section. Preferably, the outer housing
includes a depression to facilitate holding of the  vial by a user. WO
03/082092 PCT/IB03/01878  5 Preferably, the cassette includes a protruding
portion that protrudes from the  outer housing when the cassette is
inserted into the outer housing and a hermetic seal is  disposed on the
protruding portion. Preferably, the outer housing comprises a lid.
Preferably, the outer housing includes a recessed portion adjacent to an
upper rim  and the lid includes a protruding portion corresponding to the
recessed portion to  facilitate opening or removal of the lid. In one
embodiment of the present invention, the vial further comprises data  



storage means carried by the vial for storing information. This can
eliminate the need  for a user to enter data, related to the test strips,
into a meter manually. Preferably, the data storage means is an electronic
chip.  Preferably, the electronic chip is an EPROM or an EEPROM. In one
embodiment of the present invention, the information stored by the data
storage means relates to information about a supply of test strips stored
in the vial. In another embodiment of the present invention, the
information comprises at  least one of a calibration code for the supply of
test strips, an expiration date of the  supply of test strips, the batch
code of the supply of test strips, the lot number of the  supply of test
strips and the number of strips in the supply of test strips. In yet
another embodiment of the present invention, the data storage means is
adapted to store analyte values obtained by a testing device. In yet
another embodiment of the present invention, the data storage means
contains software which can be transferred to a testing device. Preferably,
the software includes instructions for operating the testing device. to
accommodate a set of operating parameters for a supply of test strips
stored in the vial. WO 03/082092 PCT/IB03/01878  6 In one embodiment of the
present invention, the vial further comprises an adapter  configured to
connect to the contacts of a testing device. This enables the vial to be
used  more easily with the testing device. According to yet another aspect
of the present invention, there is provided a vial  for storing and
dispensing test strips for analysing a sample of bodily fluid comprising
data storage means affixed to the housing for storing information related
to the test  strips. Preferably, the data storage means is an electronic
chip.  Preferably, the electronic chip is an EPROM or an EEPROM. In one
embodiment of the present invention, the data storage means is adapted to
store bodily fluid readings obtained by a testing device that performs an
analysis using  the test strips stored in the vial. 



In another embodiment of the present invention, the data storage means
stores  instructions for modifying the operating parameters of the testing
device according to the  type of test strips stored in the vial. In yet
another embodiment of the present invention, the data storage means stores
advertising information about the strips for display on a testing device.
In yet another embodiment of the present invention, the data storage means
stores  personal information for a user of the vial. According to yet
another aspect of the present invention, there is provided a  method of
dispensing a test strip for measuring an analyte level in a sample of
bodily  fluid comprising: dispensing a test strip from a cassette
containing a supply of test strips using a  dispensing mechanism, WO
03/082092 PCT/IB03/01878  7 wherein after dispensing a test strip, biasing
means applied to the supply of test  strips in the cassette causes a
further test strip to be made available for dispensing.- Preferably, the
cassette is inserted into an outer housing before dispensing a test  strip.
In one embodiment of the present invention, the method further comprises
the  step of inserting the test strip into a testing device. Preferably,
the test strip is used to measure 'a glucose level in blood and the
testing device is a glucose meter. In another embodiment of the present
invention, the method further comprises  the step of disposing of the
cassette when the supply of test strips is exhausted.  Accordingly, the
present invention provides a test strip vial for storing and dispensing
test strips for use with a diagnostic test device such as, but not limited
to, a  glucose meter. The test strip vial may comprise a hermetically
sealed cassette  configured to store a stack of test strips and dispense
the test strips from the cassette one  at a time. The test strip vial may
provide simplified loading of a test strip into a glucose  meter for
measuring the glucose level of a sample of blood. The test strip vial may  



comprise an outer housing comprised of a base container and a partially
attached lid for  closing the base container. The vial further includes a
cassette inserted in the base  container for holding a supply of test
strips and dispensing the test strips from the vial on  an individual basis
using a dispensing mechanism. Biasing means is also provided for  biasing
the stack of test strips towards the dispensing mechanism to facilitate
one-by-one  dispensing. The test strip vial may further include an
information chip for providing  read and write storage capability to the
vial. This information may be read by the meter  through an alignment
feature with an electric contact on both. Brief Description of the Drawings
A specific embodiment is now described, by way of example only and with
reference to the accompanying drawings, in which: WO 03/082092
PCT/IB03/01878  8 Figure 1 illustrates a conventional test strip vial for
storing a supply of test strips;  Figure 2 is an exploded view of a test
strip vial according to an illustrative  embodiment of the present
invention; Figures 3a and 3b illustrate the test strip vial of an
illustrative embodiment in an  assembled, open position; Figure 4a is a
cross-sectional view along the length of a fully loaded and  assembled test
strip vial of an illustrative embodiment of the present invention;  Figure
4b is a cross-sectional view along the length of a nearly empty and
assembled test strip vial of an illustrative embodiment of the present
invention;  Figure 4c is A detailed side view of the strip retainer of
Figures 4a and 4b;  Figure 5a is a top view of the test strip vial of an
illustrative embodiment of the  present invention; Figure 5b is a frontal
view of the test strip vial of an illustrative embodiment of  the present
invention; Figure 5c is a side view of the test strip vial of an
illustrative embodiment of the  present invention; Figure .5d is a back
view of the test strip vial of an illustrative embodiment of the.  



present invention; Figures 6a - 6d illustrate the steps involved in
assembling a test strip vial of an  illustrative embodiment of the present
invention; Figure 7 illustrates a test strip vial of an illustrative
embodiment of the present  invention including an information chip to
provide read-write capability. Detailed Description of the Invention
According to an illustrative embodiment of the invention, an improved test
strip  vial for storing and dispensing test strips for use with a glucose
meter is provided. The  test strip vial of the illustrative embodiment is
easy to use and facilitates handling of test  strips for measuring glucose
levels in a sample of blood. The test strip vial dispenses  strips
one-by-one and allows for the use of shorter test strips, thereby reducing
costs and  waste and increasing efficiency in the production of test
strips. The use of the  illustrative test strip vial according to the
teachings of the present invention significantly  reduces contamination,
because the user is not required to manually handle a test strip to
perform an analysis. The test strip vial further reduces waste by ensuring
that a large  number of test strips are efficiently stored and that the
test strips are properly dispensed  and sealed. WO 03/082092 PCT/IB03/01878
9 Figure 1 illustrates a conventional test strip vial 10 used for storing
test- strips for  measuring glucose levels. As shown, the conventional test
strip vial 10 comprises a  cylindrical body 11 and a detached lid 12 for
closing the vial. A supply of test strips 13  are stored loosely within the
body 11. Removing and handling a single test strip from  the conventional
test strip vial 10 is generally a complicated task, particularly for
diabetics. The conventional test strip vial 10 also does not efficiently
utilize space, and  stores a relatively small number of test strips. Figure
2 is an exploded view of the test strip vial 100 of the illustrative
embodiment of the present invention. The test strip vial 100 includes a
number of  components designed to facilitate one-by-one dispensing of test
strips from the vial 100.  As shown, the test strip vial 100 comprises a
cassette 110 configured to received a stack  



of test strips 130 therein, a hermetically sealed outer shell or housing
101 defining an  interior cavity 118 for holding the cassette 110 and
biasing means 140 placed in the  inner cavity 118 below the cassette 110
for pushing a stack of test strips stored in the  cassette towards the top
of the cassette 110. A slider 120 or other suitable dispensing  mechanism
is provided for dispensing test strips from the vial 100. A top surface 125
of  the cassette 110 includes a longitudinal slot 111, which extends across
the top surface  125 to allow the slider 120 to slide across the top of the
cassette and dispense a test strip.  As illustrated, the cassette 110
further includes a window 117 formed in the top surface  125 and
intersecting the slot 111 to allow viewing of test strips stored in the
cassette  110.. When the strips are numbered, the user can determine the
number of test strips  remaining in the vial 100. In this way, a user is
not confronted with the situation in  which they have no access to a new
vial and insufficient strips are left in the current vial.  The user may
decide, when insufficient number of strips remain in the current vial, to
keep a new vial with them. A visual reading of the number on the strip may
be replaced  by an electronic reading of data storage means on the vial by
a testing device. For  example, the data storage means may be an EEPROM on
the outside of the vial. The test strip vial 100 may further include a
sticker or a label 180 for displaying  information related to the test
strips stored therein. For example, the label 180 may  display commercial
information identifying the source of the test strips and/or coded
information in the form of a bar code. The bar code may contain information
identifying properties of the test strips, such as the batch code for the
test strips, the date of WO 03/082092 PCT/IB03/01878  10 expiration of the
test strips, a calibration code, the initial number of test strips stored
in a  fully loaded vial, and so on. The outer shell 101 of the test strip
vial 100 comprises a base container 102 for  holding the cassette 110
containing a supply of tests strips and a partially detachable vial  lid
103 for closing and sealing the base container 102. According to the
illustrative  embodiment, the vial lid 103 is partially attached to the
base container 102 by a hinge  105, to facilitate access to the supply of
test strips stored in the cassette 110 without  



having to remove the lid entirely. The base container 102 includes a rim
109 formed at  an upper edge of the base container. The rim 109 is
configured to receive and hold a top  portion of the cassette when the
cassette 110 is inserted in the base container. The outer  shell 101 is
formed of a material that is durable, moisture resistant, easy to hold and
robust, such as mouldable plastic.. One skilled in the art will recognise
that any suitable  material for forming the housing 101 may be utilised. As
shown, the stack of test strips 130 comprises about fifty test strips in
vertical  alignment.. However, the test strip vial 100 of the present
invention is not limited to a  stack of fifty test strips and may include
any suitable number of stacked test strips. The  illustrative vial 100 is
designed to accommodate test strips having a smaller size than
conventional test strips. According to the illustrative embodiment, the
test strips 130 are  between about 0.5 and about 2 centimetres in length.
Preferably, the vial 100 stores and  dispenses test strips that are less
than about 1 centimetre in length, i.e., shorter than  current test strip
designs. Figures 3a and 3b, illustrate the assembled test strip vial 100
when the vial lid  103 is in an open position. Figure 3a is a perspective
view of the test strip vial 100 and  illustrates the dispensing of a
foremost test strip 130a in the stack of -test strips 130 from  the vial
100. Figure 3b is a side view of the test strip vial 100 in the open
position.  According to the illustrative embodiment, the cassette 110 is
inserted in the base  container 102 and stores the stack of test strips 130
therein. When the cassette 110 is  inserted in the base container 102, the
top portion of the cassette sits on the rim 109 of  the base container 102
and protrudes from the base container 102. The top portion of the  cassette
includes a hermetic sealing element 108 for sealing the vial 100
surrounding the  perimeter of the cassette 110 where the cassette protrudes
from the base container 102.  The vial lid 103 includes a rim 103a
corresponding to the hermetic seal 108. When the  vial lid 103 is closed,
the hermetic sealing element 108 and the rim 103a cooperate to WO 03/082092
PCT/IB03/01878  11 seal the vial 100 and protect the test strips stored in
the vial 100 from humidity and other.  harmful effects, which can damage
the test strips and compromise test results. The  



hermetic seal 108 further ensures that when a test strip is dispensed from
the vial 100,  moisture is prevented from entering the base container
cavity 118 and damaging the  remaining test strips in the stack 130. The
hermetic seal 108 can also be positioned on the vial lid 103 or the base
container 102 where it will meet the other part and snap shut to
accommodate the  pressure by its flexible characteristics. This also
results in protection of the unused test  strips stored in the vial 100
against humidity. According to one practice, the material forming the outer
shell 101 and/or the  cassette 110 has desiccant properties, and/or
desiccants are disposed in the interior space  of the outer shell 101
and/or the cassette 110. Any humidity that may migrate into the  test strip
vial 100 is by these materials absorbed and neutralised, thereby further
protecting the test strips from damage. As shown, the top portion of the
cassette 110, which projects from the base  container 102 when the cassette
is inserted in the base container, further includes a  channel 115 formed
therein for-holding a foremost test strip 130a in the stack of test  strips
and guiding the foremost test strip 130a out of the vial 100. The channel
115 is  sized and configured to hold only one test strip (i.e. the foremost
test strip in the stack  130) at a time. As shown in Figure 3a, when the
lid 103 is open, the vial exposes the  foremost test strip 130a. The slider
120 is disposed in the slot 111 formed in the top  surface 125 of the
cassette 110. The slot 111 formed in the cassette 110 is in  communication
with the channel 115. A user dispenses the foremost test strip 130a by
moving the slider 120 through the slot 111, thereby pushing the foremost
test strip 130a  through the channel 115 and out of the vial 100. Referring
back to Figure 2, the manual slider 120 is preferably formed of a  moulded
plastic material and comprises a button portion 121 that is sized and
dimensioned to be pushed by a user, a runner 122 for pushing the test-
strip, and a  connector 122 comprising for connecting the button 121 and
the runner 122. As  illustrated, the runner 122 is sized and dimensioned to
fit in and, slide through the  channel 115, the connector 122 is sized to
fit in and slide through the slot 111 and the  button 121 slides across the
top surface of the cassette 110. The three elements co 



WO 03/082092 PCT/IB03/01878  12 operate to push a test strip loaded in the
channel 115 at least partially out of the channel,  as shown in Figure 3a.
According to one embodiment, the slider 120 may be fixed to  biasing means,
which may comprise a spring to bias the slider to a rest position. In this
manner, the slider 120 automatically returns to the rest position after
dispensing a test  strip to allow loading of the next test strip in the
stack into the channel 115 and  subsequent dispensing of the next test
strip. Figures 4a and 4b are cross-sectional views along the length of the
vial 100,  illustrating the operation of the biasing means 140. Figure 4a
illustrates a fully loaded  vial 100 storing a stack 130 of about
fifty-test strips. In Figure 4b, the vial is nearly  empty, with one
remaining test strip in the stack 130. The biasing means 140 is  disposed
in the base container 102 and biases the test strip stack 130 towards the
vial lid  103, such that the foremost test strip in the stack is always
positioned in the channel 115.  When the foremost test strip is removed
from the stack 130, the remaining test strips in  the stack advance by one.
The biasing means includes a strip retainer 141 pressing  against the last
strip in the stack 130 and an elastic biasing element, illustrated as a
spring 142. According to the illustrative embodiment, the spring comprises
a constant  force clock spring. When the vial 100 is assembled, the spring
142 is compressed by the  stack of test strips 130 and applies a constant
pressure to the stack 130. After the  foremost strip 130a is removed from
the stack, the biasing means 140 advances the stack  towards the top of the
cassette by one strip and loads the next strip in the stack in the  channel
115. The next strip may be then dispensed for a subsequent analysis by
activating the slider 120. As shown in Figure 4b, the interior cavity 118
of the outer housing 101 includes  a first hollow space 118a sized and
dimension for holding the cassette and a second  hollow space 118b below
the first hollow space 11 8a sized and dimensioned for holding  the spring
142. When the cassette is fully loaded with test strips, the spring 142 is
fully  compressed and the spring 142 and the base 144 of the retainer are
positioned in the  second hollow space 11 8b. As the test strips are
dispensed, the restoring force of the  



spring causes the spring to expand and push the retainer 141 through the
first hollow  space 118a and towards the vial lid 103, while the base of
spring is retained in the  second hollow space 118b. According to the
illustrative embodiment, the spring has a  compressed length of about 20
mm, and 'a free length of about 60 mm, though one  skilled in the art will
recognise that the length and spring constant of the spring may be  varied.
A clock spring may be used as the biasing means to move between a full
stack WO 03/082092 PCT/IB03/01878  13 and an empty stack. Such a clock
spring is the longest for the shortest "dead volume  space". Also, such a
clock spring has a more consistent force in the upward direction  between
the fresh and empty stack position. As shown in Figure 4c, the retainer 141
of the illustrative embodiment is a T- shaped plastic element comprising a
platform 143 for pressing against the test strips.  The platform 143 has a
substantially similar size and shape as a test strip, in order to  apply a
constant pressure across the last test strip in the stack 130. The retainer
141  further includes a base 144 connected to the platform for attaching
the spring 142 to the  retainer. One skilled in the art will recognise that
the retainer 141 and biasing element  142 are not limited to the
illustrative configurations and that any suitable devices for  biasing the
stack of test strips may be utilised. Figures 5a - 5d illustrate the
details of the outer housing 101. The outer housing  101 is ergonomically
shaped to facilitate holding of the vial 100 by a user. Figure 5a is a  top
view of the housing, illustrating the oval-shaped cross-section through the
length (L)  of the vial 100. Figure 5b is a frontal view, of the vial 100,
illustrating the shape of the  vial through the height (H) of the vial 100.
Figure 5c is a side view of the vial 100,  illustrating the shape of the
vial through the width (W) of the vial. The oval-shaped  cross-section
along the length, width and height of the vial 100 and the slightly tapered
bottom allow a user to easily hold the vial 100 in the palm of the hand. As
shown in  Figure 5d, the illustrative outer housing 101 further includes a
depression 151 on the  back surface to facilitate handling by the user. As
shown in Figures 5b and 5c, the illustrative base container 102 includes a



recessed portion 106 formed in the front side of the upper edge 109 of the
base  container. The lid 103 includes a protruding lip 107 formed in the
lower edge of the lid  corresponding to the recessed portion 106 in the
partially attached base container 102.  The recessed portion 106 and the
lip 107 allow a user to open the vial 100 by pushing  upwards on the lip
107, which swings the lid 103 about the hinge 105 and into an open
position, as shown in Figure 2b. Figures 6a - 6d illustrate the steps
involved in assembling the test strip vial 100  according to the teachings
of the present invention. Figure 6a illustrates the step of  loading a
stack of test strips 130 into a cassette 110. The cassette 110 of the
illustrative  embodiment of the present invention preferably includes a
first opening 152 formed in 13 WO 03/082092 PCT/IB03/01878  14 the side of
the cassette to accommodate the stack 130. The stack of test strips 130 are
pushed and clipped into the cassette via the opening 152. Next, as shown in
Figure 6b,  the biasing means 140 is clipped into the cassette 110 via a
second opening 153 that is  formed in the bottom of the cassette 110. The
second opening 153 is sized and dimensioned to accommodate the retainer 141
of the biasing means 140. The biasing  means 140 is inserted into the
loaded cassette, such that the retainer 141 abuts the last  strip in the
stack 130. Then, as illustrates in Figure 6c, the outer housing 101 snaps
onto  the cassette 110, inserting the biasing means 140 and the cassette
110 into the cavity 118  of the outer housing 101. The step of inserting
the cassette 110 into the cavity of the  outer housing 101 compresses the
spring 142. The compressed spring 142 imparts a  constant pressure on the
stack of test strips 130 and biases the stack towards the channel  115.
Finally, as shown in Figure 6d, the slider 120 is clipped into the cassette
110, such  that the runner 122 is positioned behind the foremost test strip
in the channel 115, in  position to dispense the foremost test strip. The
illustrative test strip vial 100 dispenses test strips for use with
conventional  glucose meters to measure glucose levels in a sample
of-blood. When it is time to  measure a glucose level, the user slides the
slider 120 through the channel 115 to push a  



foremost test strip 130a at least partially from the vial 100 to expose the
electrodes of the  test strip 130a, as illustrated in Figure 3a. The user
aligns the exposed test strip 130a  with a contact port of the glucose
meter by holding the vial 100 in one hand and the  glucose meter in the
other hand. The user inserts the electrodes of the test strip 130a into
the glucose meter and removes the vial 100. The friction and/or pressure
of-contacts in  the glucose meter-hold the strip 130a in place as the vial
100 is removed. The strip is  now in position in the glucose meter, ready
to accept a sample. The user lances skin to  produce a small sample drop
and transfer it to an application area on the strip 130a. The  glucose
meter then performs an electrochemical analysis of the sample to determine
the  amount of glucose in the sample and displays the glucose reading on a
screen. The user  then removes and discards the test strip 130a. Of course,
it will be understood that the user can also fully dispense the foremost
test strip 130a from the vial 100 by sliding the slider 120 completely
through the slot 111  and manually handle the test strip to perform the
analysis. Conventional glucose meters do not include a strip ejection
button to eject the  test strips from the meter after the analysis. Once
the test strips are placed into the WO 03/082092 PCT/IB03/01878  15 contact
port of the meter, a user is required to manually remove the test strips
from the  contact port. However, removal by hand leads to possible
contamination of the user by  the blood on the strip, and vice versa,
particularly when using the short strips that are  enabled by the test
strip vial 100 of the illustrative embodiment of the present invention.
The test strip vial 100 of the present invention may be utilised with an
adapter, as  described in U.S. Provisional Patent Application Serial Number
60/313,059, filed  August 16, 2001 and titled "In Situ Adapter for a
Glucose Meter", the contents of which  are herein incorporated by reference
to facilitate testing using the test strips stored in the  test strip vial
100 of the illustrative embodiment of the present invention. The adapter
may include contacts for strip insertion and an ejection button enabling
easy ejection of  the used test strip. Briefly, the adapter described in
U.S. Serial Number 60/313,059 is clip-on  



adapter device for a standard glucose meter to convert the meter into an
integrated,  single-unit testing device. The adapter comprises a lancing
device, a test strip port for  holding a test strip in close proximity to a
puncture site, a strip connector for providing  an electrical connection
between the test strip and the electronics in the glucose meter  and a
connector for connecting the adapter to the glucose meter. The adapter
includes a  cocking mechanism for cocking the lancing device, a depth
control mechanism for  varying the penetration depth of the lancet and a
trigger for actuating the lancet. The  adapter may further include an
adapter cap, including a pressure ring for facilitating the  expression of
blood from a puncture site. Referring to Figure 7, the test strip vial 100
includes data storage means.  According to the illustrative embodiment, the
data storage means is an information chip  200, which has EPROM memory to
provide read-write capability to the vial 100.  According to the
illustrative embodiment, the information chip 200 is incorporated in  the
label 180, though one skilled in the art will recognise that the
information chip may  be attached directly to the housing 101 in any
suitable location. The information chip  200 electronically stores
information related to the test strips, such as the expiration date,  batch
code, calibration information, lot number, number of strips, and other
related  information. According to one embodiment, the information chip 200
may also store  glucose values obtained by an associated glucose meter that
measures glucose levels  using the test strips stored in the vial 100. The
ability to- store glucose values on the test  strip vial 100 provides an
extra copy of the glucose readings, in addition to'the copy of WO 03/082092
PCT/IB03/01878  16 the glucose readings that may be stored in the glucose
meter. The redundant storage of  the glucose values allows a user to send
only the vial 100 back to the manufacturer for  field claim support in the
event of erroneous results, rather than having to send the entire..
glucose meter back. According to the illustrative embodiment, the
information chip 200 further  includes built-in programmed software
containing instructions for the glucose meter  regarding the appropriate
operating parameters for the associated test strips. The built-in  



programmed software can be transferred and read by the glucose meter in
order to  update or upgrade the operating parameters of the meter to
reflect any changes in the test  strips in the vial 100. For example, the
software may instruct the glucose meter to adjust  the time taken for a
measurement, the portion of the measurement curve to be integrated,  the
potential to be poised by the potentiostat and other changes to accommodate
the  requirements and parameters of the test strips stored in the vial 100.
In this manner, the  information chip software allows new types of test
strips to be used by existing glucose  meters and automatically updates the
existing glucose meters to accommodate the new  test strips. Furthermore,
the information chip 200 can store calibration information related- to the
test strips to be read by the glucose meter to properly calibrate the
glucose meter.  Additionally, the information chip 200 stores advertising
information about the  current strips, and displays this information on the
associated glucose meter. The information chip 200 may further include
information related to promotional offers, new  releases of different
strips and so on. For example, a, retailer may provide diabetes  products,
information and advertisements to the diabetic patient via the test strip
vial 100  by using the information chip 200. The information chip 200 can
further store personal information of the user to  effectively personalise
the glucose meter. For example, the information chip 200 may be  programmed
to display the user's name, address, emergency contact information,
medical history and other personal information. The information chip 200 is
read during the alignment of the test strip 130a and  vial 100 with the
glucose meter. During this alignment there is an -electrical contact WO
03/082092 PCT/IB03/01878  17 between the meter and the information chip 200
on the vial 100. Means on both the  glucose meter and the vial 100 will
assure an easy and reliable contact between both.  The test strip vial 100
of the illustrative embodiment of the present invention provide significant
advantages over current test strip vial designs. The illustrative test
strip vial provides efficient storage and dispensing of test strips for
measuring glucose  



levels while reducing contamination, degradation of the strips, cost and
waste. The use  of an information chip to convert the test strip vial into
a "smart vial: provides redundant  storage space for storing glucose
values. The information chip further allows new test  strips to be used
with older model glucose meters and personalization of the vial for the
particular user. Typically the information chip 200 is a re-writable memory
in the format of the  EEPROM (electronically erasable programmable read
only memory.) Such a device does  not require power to retain the contents
of its memory. Examples of re-writable memory  modules according to the
present invention include EEPROM memory chips such as the  AT24C01ASC which
is a 1K Bits, (128x8 bytes) two wire serial EEPROM available  from Atmet
Corporation of San Jose, California USA, in addition to the Fairchild
NM93C56M8 which is available from Fairchild Semiconductor Corporation,
South  Portland, Maine, USA and the Xicor X25020P which is available from
Xicor, Inc.,  Milpitas, California, USA. Examples of Flash EPROM memory
chips which might be  used in the present invention include the AMD
AM29F010-120PC which is available  from Advanced Micro Devices, Sunnyvale,
California, USA and the Intel P.28F020- 150V10 which is available from
Intel Corporation, Folsom, California, USA. It will of course be understood
that the present invention has been described  above purely by way of
example, and modifications of detail can be made within the  scope of the
invention. WO 03/082092 PCT/IB03/01878  18  CLAIMS 1. A cassette for
holding and dispensing test strips for analysing a sample of bodily  fluid,
the cassette having a dispensing opening and being configured to hold a
supply of  test strips; the cassette further including: biasing means for
biasing test strips held in the cassette towards the dispensing  opening;
retaining means for holding the test strips in the cassette against the
bias of the  biasing means; and 



means for moving test strips, one at a time, out of the cassette through
the  dispensing opening. 2. A cassette according to claim 1, wherein the
biasing means is attached to the  cassette. 3. A cassette according to
claim 1 or claim 2, wherein the biasing means is a helical  spring. 4. A
cassette according to any one of the preceding claims, wherein the biasing
means is connected to. a strip retainer for contacting the supply of test
strips. 5. A cassette according to any one of the preceding claims, wherein
the retaining  means is an enclosing surface at the end of the cassette
having the dispensing opening  therein. 6. A cassette according to claim 5,
wherein the enclosing surface includes a channel  in communication with the
dispensing opening and configured to hold a single test strip  from the
supply of test strips. 7. A cassette according to claim 6, wherein the
means for moving is a slider and the  enclosing surface includes an
elongated slot for holding the slider, such that the slider is  in
communication with the channel and movement of the slider towards the
dispensing  opening dispenses a single test strip held in the channel
through the dispensing opening. WO 03/082092 PCT/IB03/01878  19 8. A
cassette according to claim 7, wherein the slider is biased to return the
slider to  its starting position after dispensing a test strip through the
dispensing opening. 9. A cassette according to any one of claims 5 to 8,
further comprising a window  formed in the enclosing surface to allow a
user to view a number on a surface of a test  strip. 10. A cassette
according to any one of the preceding claims, further comprising  desiccant
material disposed in the cassette for preserving the test strips from
humidity.  11. A cassette according to any one of the preceding claims,
wherein the cassette is  formed of desiccant material. 12. , A cassette
according to any one of the preceding claims, wherein the test strips  



have a length of one centimetre or less. 13. A cassette according to any
one of the preceding claims, wherein the cassette is  disposable. 14. A
cassette according to any one of the preceding claims, wherein the bodily
fluid  is blood and the test strips are used for measurement of a glucose
level in the blood. 15. A vial comprising a cassette according to any one
of the preceding claims and an  outer housing containing the cassette. 16.
A vial according to claim 15 wherein the biasing means is attached to the
outer  housing and communicates with test strips in the cassette through a
slot in the cassette.  17. A vial according to claim 15 or claim 16,
wherein the outer housing is formed of  desiccant material. 18. A vial
according to any one of claims 15 to 17 wherein the outer housing  has an
oval-shaped cross-section. WO 03/082092 PCT/IB03/01878  20 19. A vial
according to any one of claims 15 to - 18, wherein the outer housing
includes a depression to facilitate holding of the vial by a user. 20. A
vial according to any one of claims 15 to 19, wherein the cassette includes
a  protruding portion that protrudes from the outer housing when the
cassette is inserted  into the outer housing and a hermetic seal is
disposed on the protruding portion. 21. A vial according to any one of
claims 15 to 20, wherein the outer housing  comprises a lid. 22. A vial
according to claim 21, wherein the outer housing includes a recessed
portion adjacent to an upper rim and the lid includes a protruding portion
corresponding  to the recessed portion to facilitate opening or removal of
the lid. 23. A vial according to any one of claims 15 to 22, further
comprising data storage  means carried by the vial for storing
information.. 24. A vial according to claim 23, wherein the data storage
means is an electronic  chip. 25. A vial according to claim 24, wherein the
electronic chip is an EPROM or an  



EEPROM. 26. A vial according to any one of claims 23 to 25, wherein the
information stored by  the data storage means relates to information about
a supply of test strips stored in the  vial. 27. A vial according to claim
26, wherein the information comprises at least one of a  calibration code
for the supply of test strips, an expiration date of the supply of -test
strips, the batch code of the supply of test strips, the lot number of the
supply of test  strips and the number of strips in the supply of test
strips. 28. A vial according to claim any one of claims 23 to 27, wherein
the data storage  means is adapted to store analyte values obtained by a
testing device. WO 03/082092 PCT/IB03/01878  21 29. A vial according to any
one of claims 23 to 28, wherein the data storage means  contains software
which can be transferred to a testing device. 30. A vial according to claim
29, wherein the software includes instructions for  operating the testing
device to accommodate a set of operating parameters for a supply  of test
strips stored in the vial. 31. A vial according to any one of claims 15 to
30, further comprising an adapter  configured to connect to the contacts of
a testing device. 32. A vial for storing and dispensing test strips for
analysing a sample of bodily fluid  comprising data storage means affixed
to the housing for storing information related to  the test strips. 33. A
vial according to claim 32, wherein the data storage means is an electronic
chip. 34. A vial according to claim 33, wherein the electronic chip is an
EPROM or an  EEPROM. 35. A vial according to any one of claims 32 to 34,
wherein the data storage means is  adapted to store bodily fluid readings
obtained by a testing device that performs an  analysis using the test
strips stored in the vial. 36. A vial according to any one of claims 32 to
35, wherein the data storage means  



stores instructions for modifying the operating parameters of the testing
device  according to the type of test strips stored in the vial. 37. A vial
according to any one of claims 32 to 36, wherein the data storage means
stores advertising information about the strips for display on a testing
device. 38. A vial according to any one of claims 32 to 37, wherein the
data storage means  stores personal information for a user of the vial. WO
03/082092 PCT/IB03/01878  22 39. A method of dispensing a test strip for
measuring an analyte level in a sample of  bodily fluid comprising:
dispensing a test strip from a cassette containing a supply of test strips
using a  dispensing mechanism, wherein after dispensing a test strip,
biasing means applied to the supply of test  strips in the cassette causes
a further test strip to be made available for dispensing. 40. A method
according to claim 39, wherein the cassette is inserted into an outer
housing before dispensing a test strip.. 41. A method according to claim 39
or claim 40, further comprising the step of  inserting the test strip into
a testing device. 42. A method according to any one of claims 39 to 41,
wherein the test strip is used  to measure a glucose level in blood and the
testing device is a glucose meter. 43. A method according to any one of
claims 39 to 42, further comprising the step of  disposing of the cassette
when the supply of test strips is exhausted. 44. A cassette, substantially
as hereinbefore described with reference to the  accompanying drawings.
45... A vial, substantially as hereinbefore described with reference to the
accompanying drawings. 46. A method, substantially as hereinbefore
described with reference to the  accompanying drawings. 


