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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The invention is in the field of fluid sample ac-
quisition and testing. In particular, the invention is direct-
ed to an apparatus useful for acquisition of a blood sam-
ple from a site on a subject’s body and testing the blood
glucose content of the blood sample utilizing a test strip.
The strip may be incorporated into a device adapted for
both sampling and sensing in a single step. Methods of
using the apparatus are also disclosed.

DESCRIPTION OF RELATED ART

[0002] Self monitoring of blood glucose generally re-
quires the user to extract a volume of capillary blood and
place it on a disposable element for analysis.

[0003] Devices for lancing a subject at an extraction
site to obtain a small quantity of blood for testing on a
test strip are known in the prior art. For example, U.S.
Patent No. 6,558,402 B1 discloses a lancer having suit-
able mechanisms for piercing a subject’s skin and ob-
taining a sample.

[0004] Generally, once anincision is made, the extrac-
tion site must be "milked" to express fluid from the site,
and the fluid must then be transferred to a strip. The trend
in test strip devices is toward using ever smaller sample
volumes to obtain a measurement. However, even as
the sample volume required to obtain a measurement
has fallen to the sub-microliter range, it is still generally
necessary to express the fluid from the extraction site
and transfer the sample to the test strip. Devices and
techniques for expressing blood from an incision made
by a lancer are disclosed in the prior art, for example in

U.S. Patent Nos. 6,793,633 B2, 6,071,251, and
6,752,817 B2.
[0005] Test strip sensing elements using amperomet-

ric and other techniques for determining the concentra-
tion of blood glucose in a blood sample are known in the
prior art. U.S. Patent Nos. 6,258,229 B1, 6,143,164 and
5,437,999 each disclose examples of test strip construc-
tion for electrochemical measurement of blood glucose.
[0006] Anintegrated lancet/sensor is disclosed in U.S.
Patent Application Publication No. U.S. 2004/0064068.
However, it would be desirable, and would represent an
advance over the current state of the art, to provide a
more convenient apparatus to obtain a blood sample
from an extraction site on a subject, express the blood
from the site, and to transport the sample to a measure-
ment site on a test strip without complicated interaction
required from the user.

[0007] EP 1714 614 A2, to which the preamble of in-
dependent claim 1 refers, discloses a blood glucose sen-
sor for measuring blood glucose in a blood sample with-
drawn from a blood sample extraction side on a subject’s
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body. The sensor includes a test strip.
SUMMARY OF THE INVENTION

[0008] The subject of the invention is defined by each
of independent claims 1 and 12.

[0009] According to the present invention, a test strip
is provided which can be integrated with a lancer so that
sample acquisition and testing are facilitated in a single
device. The test strip component of the invention is adapt-
ed to detect an adequate sample volume for testing, and
for relative movement while in a bent state with respect
to a blood sample, to facilitate the transport of the blood
sample to a measurement site on the test strip.

[0010] Specifically, a sensoraccording to the invention
comprises a test strip having conductive contacts posi-
tioned thereon defining a blood sample volume detection
area. The test strip further has a blood transport channel
having a mouth at one end in fluid communication with
the blood sample volume detection area and a measure-
ment site at an opposite end of the blood transport chan-
nel. The test strip is movable in a bending state between
a first position in which the blood sample volume detec-
tion area is opposite the blood sample extraction site and
a second position in which the mouth of the blood trans-
port channel is opposite the blood sample extraction site.
A blood sample bridging the contacts defining the blood
sample volume detection area permits electrical commu-
nication between the contacts to detect a blood sample
volume, and the detected blood sample volume is suffi-
ciently large that the blood sample moves through the
blood transport channel to contact the measurement site
when the mouth of the blood transport channel is moved
to the blood sample extraction site.

[0011] A method of using the sensor requires position-
ing a test strip having a bending portion in a first position
over a blood sample extraction site on a subject’s body,
so that the bending portion of the test strip is opposite
the blood sample extraction site. A lancet is passed
through the test strip and into a subcutaneous space in
the subject’'s body beneath the sample extraction site
and a blood sample is extracted. Blood accumulates in
a blood sample volume detection area defined by con-
ductive contacts on the test strip such that contacting the
conductive contacts with the blood sample generates a
signal when a minimum blood sample volume is detect-
ed. As the strip moves, the blood sample is moved
through a blood transport channel to a blood glucose
measurement site while maintaining the blood transport
channelin a bending state and blood glucose in the blood
sample is measured at the measurement site.

BRIEF DESCRIPTION OF THE FIGURES

[0012] Fig. 1 depicts a continuous test strip according
to the invention.

[0013] Fig. 2A, Fig. 2B, Fig. 2C, and Fig. 2D each de-
pict the test strip in a bending state at different positions
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during the use of the test strip to obtain a measurement.
[0014] Fig. 3 depicts a discrete test strip according to
the invention.

[0015] Fig. 4 depicts an alternative embodiment in
which a lancet and a continuous test strip are contained
within a housing.

[0016] Fig. 5 depicts a cartridge for holding a plurality
of discrete test strips.

DETAILED DESCRIPTION OF THE INVENTION

[0017] Referring to Fig. 1, test strip 10 generally com-
prises a blood sample volume detection area 12. In the
embodiment shown, a blood sample may be introduced
into the volume detection area 12 when piercing hole 14
is pierced by a lancet (not shown in Fig. 1).

[0018] The blood sample detection area 12 is defined
by contacts 16, such that when a blood sample bridges
the contacts, an electrical current flows between the con-
tacts sufficient to indicate that a blood sample of sufficient
volume to obtain a measurement has been obtained. The
dimensioning and positioning of contacts 16 with respect
to the sample detection area 12 is such that only a blood
sample of the desired minimum volume will cause elec-
trical current (a volume detection current) to flow between
the contacts. The contacts 16 are placed so that they are
electrically insulated from one another when a blood
sample volume is not present, so the contacts do not
short. Further, instrument contacts (not shown) are
adapted to receive the signal obtained from the volume
detection current for processing. In embodiments, a
blood sample sufficient to obtain a measurement is in a
range ofabout 0.2 pL toabout 3.0 pL, preferably between
about 0.2 pL to about 1 pL, and more preferably in a
range of about 0.2 pL to about 0.5 pL.

[0019] Blood transport channel 18 has a mouth at one
end in fluid communication with the blood sample volume
detection area 12. The blood transport channel 18 per-
mits capillary movement of blood sample from the mouth
ofthe channel to measurementsite 20. The blood sample
detection area 12, the blood transport channel 18 and
the measurement site 20 are all located on a functional
area 100 of the test strip.

[0020] In embodiments, functional areas 100 may be
separated by neutral, or non-functional, areas 200, which
permits successive functional areas to be located on a
single continuous strip. Likewise, seals 24, 42 may be
provided between functional areas, or between function-
al and non-functional areas, to isolate used portions of a
strip, or to maintain unused functional areas in a desic-
cated state within a housing (not shown in Fig. 1). These
isolation means (and their equivalents known to those of
ordinary skillin the art, or hereafter developed), are useful
when a continuous strip is to be used in combination with
a housing.

[0021] The strip is capable of moving to enable a blood
sample to move from the blood sample volume detection
area 12 to the blood transport channel 18 and thereafter,
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by capillary action, to the measurement site 20. In Fig.
1, a direction of movement of the strip is indicated at 30.
In the preferred embodiments, the volume of the blood
sample detection area 12 and the blood transport 18
channel, taken together, is in a range between about
0.250 pL to about 0.5 pL. The channel may be sized, or
tuned, so that the blood sample volume needed to obtain
a measurement is just sufficient to allow for the sample
to reach the measurement site by capillary motion.
[0022] Fig. 2A depicts the test strip 10 in a bending
state positioned over a blood sample 32 at an extraction
site 40. The inflection 36 of the bend is positioned oppo-
site the extraction site. A "bending state" means that
when the strip contacts a sample, the profile of the strip
is not a straight line.

[0023] Fig. 2B depicts the test strip 10 with respect to
the extraction site 40 in the next position from the position
shown in Fig. 2A, after the strip is indexed, or moved.
Blood sample 32 is shown accumulated in the blood sam-
ple volume detection area 12 defined by conductive con-
tacts 16 on the test strip, such that the blood sample
contacts the contacts. Electrical current flowing between
the contacts 16 generates a signal, causing indexing of
the strip to the next position. Maintaining the test strip in
a bent state as the strip contacts the blood sample is
believed to maintain the integrity of the blood droplet for
a longer period of time, so that the surface tension of the
blood sample droplet facilitates the movement of the
blood sample toward the blood transport channel 18 with
a smaller volume of blood sample than would otherwise
be necessary. In effect, the surface tension of the droplet
in combination with the movement of the test strip pulls
the blood sample in a direction from the blood sample
detection area 12 toward the mouth of the blood transport
channel 18.

[0024] Fig. 2C depicts the test strip 10 with respect to
the extraction site 40 in the next position from the position
shown in Fig. 2B, after the strip is indexed, in response
to the blood volume detection step. The inflection 36 in
the strip is at the mouth of the blood transport channel
18, which is positioned over the extraction site.

[0025] Fig. 2D depicts the inflection 36 in the strip close
to the measurement site at a still further position of the
strip during use. The blood sample moves by capillary
action through the blood transport channel to the reagent
wells 44 at the measurement site.

[0026] To facilitate the movement of the blood sample
32 by capillary action in the blood transport channel 18,
the strip 10 should be constructed of appropriate mate-
rials and size. Conveniently for this purpose, the test strip
depicted in Fig. 3 (which in this case is a discrete strip)
comprises a flexible plastic substrate layer 62 bearing an
electrode layer 64 thereon defining separate electrodes:
for example, a working electrode, reference electrode
and/or counter electrode located in reagent wells 44 at
the measurement site. Contacts 16 defining the blood
volume detection area, as required, may likewise be de-
fined in the conductive electrode layer. These electrodes
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must make electrical contact with elements external to
the strip so that the strip can be indexed in response to
a volume detection signal, and so that the measurement
can be obtained, displayed or recorded as desired. A
channel forming layer 66, defines a blood transport chan-
nel. Surface 12 is advantageously a hydrophobic plastic
material.

[0027] AsshowninFigs.2B, 2C and 2D, reagent wells
44 are positioned over electrodes on the test strip. Many
configurations of working electrodes, reference elec-
trodes and counter electrodes are known to effect elec-
trochemical measurement of blood glucose content by
passing a current between such electrodes in contact
with a blood sample. Other methods of measurement are
known, including optical methods, wherein a sample in-
duces a color change in a substrate, and the color change
is then evaluated by appropriate instrumentation to ob-
tain a value relating to blood glucose content. The struc-
ture of the test strip described herein relates to acquisition
of a blood sample and the transport of the blood sample
to the measurement site 20, and is independent of the
method of obtaining a measurement from the strip.
[0028] However, as explanation and not by way of lim-
itation, a suitable electrochemical cell for measurement
of blood glucose may be made using two relatively inert
electrodes formed in areas 44 at the measurement site
20. In a sufficiently sensitive test strip device, the wells
defining a working area of the electrodes may have an
area of about 0.19 mm2 to about 1.8 mmZ2. On at least
the working electrode, a glucose-responsive reagent is
deposited: generally including glucose oxidase enzyme,
a redox mediator, and components to permit the reagent
to be effectively coated on the electrodes, such as a sur-
factant and binder. Various reagent chemistries are
known in the art and will not be elaborated upon herein
[0029] When at least the working electrode and coun-
ter electrode are in contact with the sample, a reaction
at the working electrode occurs involving the blood glu-
cose analyte in the sample. A variable related to the re-
action at the working electrode, and the relative potential
of the counter or reference electrode with respect to the
working electrode may be measured, and the resulting
signal may be processed to obtain the glucose concen-
tration. Various algorithms are known to obtain these val-
ues, and to correct the values obtained for environmental
factors. It is not critical, for example, that current is the
measured variable, how that signal is processed or what
method of measurement is used in the apparatus, and
any such method known in the art or hereafter developed
may be employed.

[0030] An important aspect of the invention is that the
test strip is held in a bent state as it contacts the blood
sample, and the inflection 36 of the bend moves along
the strip during use, causing the blood sample to move
with it. To achieve this, several configurations are possi-
ble.

[0031] Fig 4 depicts a configuration in which the test
strip is continuous (as in Fig. 1), such that multiple func-
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tional areas may be wound on storage roller 56 and con-
tained within a housing 60. Bending roller 58 provides a
bending support supporting the strip in the bending state
opposite the blood sample extraction site and used por-
tions of the strip are taken up by take-up roller 54. Lancet
72 is connected to a lancet plunger system 74. While not
limiting, a suitable plunger and lancet design for use in
connection with this invention is disclosed in the afore-
said U.S. Patent No. 6,558,402 B1. The lancet is ar-
ranged in housing 60 so that upon suitable triggering, the
lancet is plunged through the piercing hole 14 within or
near the blood volume detection area 12 and into a sub-
cutaneous space underneath the subject’s skin. Given
the particular embodiment shown in Fig. 1, the glucose
sensor element is maintained in a desiccated state within
the housing behind one seal 42 while the used sensors
are maintained behind second seal 24. The seals are
advantageously made of an elastomeric material to en-
sure a snug fit in the opening of the housing where they
are positioned, such that the seals can be pulled through
the openings when the strip is indexed from one position
to the next. Appropriate power elements 80 and an as-
sociated metering device (not shown) may also be pro-
vided within housing 60.

[0032] Roller 54 may serve as means for advancing
the functional areas 100 on the test strip. As shown in
Fig. 4, roller 54 bearing the test strips is mounted with
negator spring 88 preventing free movement of the con-
tinuous strip. Sprocket drive 84 engages the strip and
functions with gear 82 and with escapement mechanism
86 to index the test strip by a predetermined amount on
roller 54 when the device is fired, in response to signals
that a blood sample volume has been detected, or in
response to a signal generated when a measurement
has been completed.

[0033] The drive mechanism is preferably in operative
communication with a device for receiving the signal re-
lating to the blood volume detection step and with a de-
vice for measuring, displaying and/or recording blood glu-
cose measurements so that every aspect of the acquisi-
tion and sensing is integrated. For this purpose a suitable
microprocessor may be used.

[0034] When a lancer and a strip are combined in a
single device, or within a housing, as described above,
the strip should be positioned with respect to the lancer
so that the lancer is capable of piercing the test strip at
a specified location, such as piercing hole 14, so that
blood is accumulated in the blood sample detection area.
It may be desirable to incorporate means for expressing
fluid from the blood sample extraction site onto the strip.
[0035] Otherbending surfaces may be used to support
the bending portion of the test strip in the bending state.
Fig. 5 discloses a cartridge system for containing a plu-
rality of test strips. The cartridge feeds individual test
strips past a guide member which serves as the bending
surface presenting the test strip in a bending state to the
blood sample extraction site 40 on the subject. Thus, the
strips need not be contained within a housing together
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with the lancet in order to be moved in a bending state.
All that is required is means to sense a current from con-
tacts 16 when a minimum volume blood sample is ob-
tained on the strip. Therefore, contacts 16 must be in
electrical communication with an element external to the
strip at some point during use. One of ordinary skill in the
art of test strip design may configure a plurality of test
strips or functional areas in a circular configuration on a
disc or drum for serial use, provided the strip is capable
of presenting a bent portion to the blood sample extrac-
tion area.

[0036] The foregoing description of the explanatory
embodiments is not to be considered as limiting the sub-
ject invention, which is defined by the claims appended
hereto.

Claims

1. Ablood glucose sensor for measuring blood glucose
in a blood sample (32) withdrawn from a blood sam-
ple extraction site (40) on a subject’s body, compris-
ing a test strip (10);
characterized by
conductive contacts (16) positioned on the test strip
(10) and defining a blood sample volume detection
area (12);
said test strip (10) having a blood transport channel
(18) having a mouth at one end in fluid communica-
tion with the blood sample volume detection area
(12); and
a measurement site (20) at an opposite end of the
blood transport channel (18);
the test strip (10) being movable in a bending state
between a first position in which the blood sample
volume detection area (12) is opposite the blood
sample extraction site (40) and a second position in
which the mouth of the blood transport channel (18)
is opposite the blood sample extraction site (40),
wherein a blood sample (32) bridging the contacts
(16) defining the blood sample volume detection ar-
ea (12) permits electrical communication between
the contacts (16) to detect a blood sample volume;
and
wherein the detected blood sample volume is suffi-
ciently large that the blood sample (32) moves
through the blood transport channel (18) to contact
the measurement site (20) when the mouth of the
blood transport channel (18) is moved to said blood
sample extraction site (40).

2. The blood glucose sensor of claim 1, further com-
prising a bending surface supporting the test strip
(10) in a bending state opposite the blood sample
extraction site (40).

3. The blood glucose sensor of claim 2, wherein the
bending surface is a roller and the test strip (10) is
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movable over the roller between a first position in
which the blood volume detection area (12) is oppo-
site the extraction site (40) in a bending state and a
second position in which blood is directed through
the blood transport channel (18) to the measurement
site (20) while the blood transport channel (18) is in
a bending state.

The blood glucose sensor of claim 3, wherein the
test strip (10) arranged on the roller is continuous,
having a plurality of functional areas, each functional
area on the test strip (10) comprising a volume de-
tection area (12), blood transport channel (18) and
measurement site (20), and each functional area is
separated by a neutral portion, the functional areas
being arranged on the test strip (10) for successive
blood glucose measurements.

The blood glucose sensor of claim 4, further com-
prising a housing (60) and a lancet arranged in the
housing to pass through the test strip (10) at the
blood volume detection area (12) and to withdraw a
blood sample from a subcutaneous space in a sub-
ject’s body beneath the blood sample extraction site
(40).

The blood glucose sensor of claim 5, further com-
prising a first seal (42) isolating the functional areas
of the test strip (10) that have been used for blood
glucose measurement from an environment outside
of the housing (60), and a second seal (24) isolating
the unused areas of test strip (10) from the environ-
ment.

The blood glucose sensor of claim 1, further com-
prising a cartridge containing a plurality of test strips
(10), and a guide member maintaining individual test
strips (10) in a bending state opposite a blood sample
extraction site (40) on a patient’s body.

The blood glucose sensor of claim 1, wherein the
blood sample volume detection area (12) is sized so
that a blood sample having a volume of about 0.2
L to about 1.0 pL causes the blood sample to con-
tact the conductive contacts (16) in the blood sample
volume detection area (12) to generate a signal in-
dicating that a minimum blood sample volume has
been obtained.

The blood glucose sensor of claim 1, wherein a bend-
ing portion of the test strip (10) contacts a blood sam-
ple on the blood sample extraction site (40) so that
surface tension of the blood sample in combination
with the movement of the test strip (10) pulls the
blood sample in a direction from the blood sample
volume detection area (12) to the mouth of the blood
transport channel (18).
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The blood glucose sensor of claim 1, comprising an
optical sensor or an electrochemical sensor for
measuring blood glucose in the blood sample at the
measurement site (20).

The blood glucose sensor of claim 2, comprising a
plurality of test strips (10) in a circular configuration
on a disc or drum.

A method for measuring blood glucose, comprising
the steps of:

positioning a test strip (10) having a bending por-
tion in a first position over a blood sample ex-
traction site (40) on a subject’s body, so that the
bending portion of the test strip (10) is opposite
the blood sample extraction site (40);

passing a lancet (72) through the test strip (10)
and into a subcutaneous space in the subject’s
body beneath the sample extraction site (40)
and extracting a blood sample;

accumulating blood in a blood sample volume
detection area (12) defined by conductive con-
tacts (16) on the test strip (10);

contacting the conductive contacts (16) with the
blood sample to generate a signal when a min-
imum blood sample volume is detected;
moving the blood sample through a blood trans-
port channel (18) to a blood glucose measure-
ment site (20) while maintaining the blood trans-
port channel (18) in a bending state;
measuring blood glucose in the blood sample at
the measurement site (20).

The method of claim 12, wherein the test strip (10)
is continuous and mounted on a roller maintaining
the test strip (10) in a bent state opposite the blood
sample extraction site (40), so that blood glucose
measurements can be made on successive function-
al areas on the test strip (10), and comprising the
further step of

advancing the continuous test strip (10) from a first
position in response to the signal generated when a
minimum blood sample volume is detected to a sec-
ond position when the blood glucose measurement
is made.

The method of claim 13, wherein the test strip (10)
is positioned within a housing (60) and comprising
the further step of advancing the test strip (10) from
the second position when the measurement is made
to a third position in which the functional areas of the
test strip (10) are not exposed to an environment
outside of the housing (60).

The method of claim 12, comprising the further step
of supplying an individual test strip (10) from a car-
tridge containing a plurality of test strips (10) and
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16.

17.

10

maintaining the bending portion of the test strip (10)
opposite the blood sample extraction site with a
guide.

The method of claim 12, wherein the step of meas-
uring the blood glucose is performed with an elec-
trochemical sensor or with an optical sensor.

The method of claim 12, wherein the minimum blood
sample volume is in a range of about 0.2 p.L to about
1.0 plL.

Patentanspriiche

1.

Blutzuckersensor zur Messung des Blutzuckers in
einer Blutprobe (32), die an einer Blutprobenentnah-
mestelle (40) eines Patientenkdrpers enthommen
wurde, mit einem Teststreifen (10):

gekennzeichnet durch

leitfahige Kontakte (16), die auf dem Teststrei-
fen (10) angeordnet sind und einen Blutproben-
volumenerkennungsbereich (12) definieren;
wobei der Teststreifen (10) einen Bluttransport-
kanal (18) aufweist, dessen Miindung in Fluid-
verbindung mit dem Blutprobenvolumenerken-
nungsbereich (12) steht; und

eine Messstelle (20) an einem entgegengesetz-
ten Ende des Bluttransportkanals (18);

wobei der Teststreifen (10) in gebogenem Zu-
stand zwischen einer ersten Position, in welcher
der Blutprobenvolumenerkennungsbereich (12)
sich gegeniiber der Blutprobenentnahmestelle
(40) befindet, und einer zweiten Position, in wel-
cher sich die Miindung des Bluttransportkanals
(18) gegenliber der Blutprobenentnahmestelle
(40) befindet, bewegbar ist,

wobei eine Blutprobe (32), welche die den Blut-
probenvolumenerkennungsbereich (12) defi-
nierenden Kontakte (16) Gberbriickt, eine elek-
trische Verbindung zwischen den Kontakten
(16) zur Erkennung eines Blutprobenvolumens
ermdglicht, und

wobei das erkannte Blutprobenvolumen ausrei-
chend grol ist, um es der Blutprobe (32) zu er-
maoglichen, sich durch den Bluttransportkanal
(18) zu bewegen, um in Kontakt mit der Mess-
stelle (20) zu gelangen, wenn die Miindung des
Bluttransportkanals (18) zu der Blutprobenent-
nahmestelle (40) bewegt wird.

Blutzuckersensor nach Anspruch 1, ferner mit einer
Biegeflache, welche den Teststreifen (10) im gebo-
genen Zustand gegenilber der Blutprobenentnah-
mestelle (40) tragt.

Blutzuckersensor nach Anspruch 2, bei welchem die
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Biegeflache eine Rolle ist und der Teststreifen (10)
zwischen einer ersten Position, in welcher sich der
Blutprobenvolumenerkennungsbereich (12) im ge-
bogenen Zustand gegeniber der Entnahmestelle
(40) befindet, und einer zweiten Position Uber die
Rolle bewegbar ist, in welcher Blut durch den Blut-
transportkanal (18) zur Messstelle (20) geleitet wird,
wahrend sich der Bluttransportkanal (18) in einem
gebogenen Zustand befindet.

Blutzuckersensor nach Anspruch 3, bei welchem der
auf der Rolle angeordnete Teststreifen (10) endlos
ist und mehrere Funktionsbereiche aufweist, wobei
jeder Funktionsbereich auf dem Teststreifen (10) ei-
nen Volumenerkennungsbereich (12), einen Blut-
transportkanal (18) und eine Messstelle (20) auf-
weist, und wobei die Funktionsbereiche jeweils
durch einen neutralen Bereich getrennt sind, wobei
die Funktionsbereiche auf dem Teststreifen (10) flr
aufeinanderfolgende Blutzuckermessungen ange-
ordnet sind.

Blutzuckersensor nach Anspruch 4, ferner miteinem
Gehause (60) und einer in dem Gehduse angeord-
neten Lanzette zum Durchdringen des Teststreifens
(10) in dem Blutprobenvolumenerkennungsbereich
(12) und zum Entnehmen einer Blutprobe aus einem
unter der Blutprobenentnahmestelle (40) gelegenen
subkutanen Raum eines Patientenkdrpers.

Blutzuckersensor nach Anspruch 5, ferner mit einer
ersten Dichtung (42), welche die Funktionsbereiche
des Teststreifens (10), welche zur Blutzuckermes-
sung verwendet wurden, gegeniber einer Umge-
bung auRerhalb des Gehauses (60) isoliert, und ei-
ner zweiten Dichtung (24), welche die unbenutzten
Bereiche des Teststreifens (10) gegeniber der Um-
gebung isoliert.

Blutzuckersensor nach Anspruch 1, ferner mit einer
Kartusche, die mehrere Teststreifen (10) enthalt,
und einem Fuhrungselement, das einzelne Test-
streifen (10) in einem gebogenen Zustand gegen-
Uber einer Blutprobenentnahmestelle (40) eines Pa-
tientenkdrpers halt.

Blutzuckersensor nach Anspruch 1, bei welchem der
Blutprobenvolumenerkennungsbereich (12) derart
bemessen ist, dass eine Blutprobe mit einem Volu-
men von ungefahr 0,2 pl bis ungefahr 1,0 pl einen
Kontakt der Blutprobe mit den leitfahigen Kontakten
(16) in dem Blutprobenvolumenerkennungsbereich
(12) bewirkt, um ein Signal zu erzeugen, das die Ent-
nahme eines Mindestblutprobenvolumens angibt.

Blutzuckersensor nach Anspruch 1, bei welchem ein
Biegebereich des Teststreifens (10) eine Blutprobe
an der Blutprobenentnahmestelle (40) derart be-
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ruhrt, dass die Oberflachenspannung der Blutprobe
in Kombination mit der Bewegung des Teststreifens
(10) die Blutprobe von dem Blutprobenvolumener-
kennungsbereich (12) weg zu der Miindung des Blut-
transportkanals (18) zieht.

Blutzuckersensor nach Anspruch 1, mit einem opti-
schen Sensor oder einem elektrochemischen Sen-
sor zum Messen von Blutzucker in einer Blutprobe
an der Messstelle (20).

Blutzuckersensor nach Anspruch 2, mit mehreren
Teststreifen (10) in kreisférmiger Anordnung auf ei-
ner Scheibe oder Trommel.

Verfahren zum Messen von Blutzucker mit den fol-
genden Schritten:

Anordnen eines Teststreifens (10) mit einem
Biegebereich in einer ersten Position Uber einer
Blutprobenentnahmestelle (40) an einem Pati-
entenkorper, so dass der Biegebereich des
Teststreifens (10) der Blutprobenentnahmestel-
le (40) gegenuber liegt,

Fihren einer Lanzette (72) durch den Teststrei-
fen (10) und in einen unter der Blutprobenent-
nahmestelle (40) gelegenen subkutanen Raum
in dem Patientenkérper und Entnehmen einer
Blutprobe,

Sammeln von Blut in einem Blutprobenvolu-
menerkennungsbereich (12), der durch leitfahi-
ge Kontakte (16) auf dem Teststreifen (10) de-
finiert ist;

Bringen der leitfahigen Kontakte (16) in Kontakt
mit der Blutprobe zur Erzeugung eines Signals,
wenn ein Mindestblutprobenvolumen erkannt
wird;

Bewegen der Blutprobe durch einen Bluttrans-
portkanal (18) an einer Blutzuckermessstelle
(20), wobei der Bluttransportkanal (18) in einem
gebogenen Zustand gehalten wird;

Messen des Blutzuckers in der Blutprobe an der
Messstelle (20).

Verfahren nach Anspruch 12, bei welchem der Test-
streifen (10) endlos istund an einer Rolle angebracht
ist, welche den Teststreifen (10) in einem gebogenen
Zustand der Blutprobenentnahmestelle (40) gegen-
Uberliegend hélt, so dass Blutzuckermessungen in
aufeinanderfolgenden Funktionsbereichen auf dem
Teststreifen (10) durchgefihrt werden kénnen, und
ferner mit dem folgenden Schritt:

bei der Blutzuckermessung, Vorwartsbewegen
des endlosen Teststreifens (10) aus einer ersten
Position in Reaktion auf ein Signal, das bei Er-
kennung eines Mindestblutprobenvolumens er-
zeugt wird, in eine zweite Position.
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Verfahren nach Anspruch 13, bei welchem der Test-
streifen (10) in einem Gehause (60) angeordnet ist,
und ferner mit dem weiteren Schritt des Vorwarts-
bewegens des Teststreifens (10) aus der zweiten
Position bei der Blutzuckermessung in eine dritte Po-
sition, in welcher die Funktionsbereiche des Test-
streifens (10) einer Umgebung auBerhalb des Ge-
hauses (60) nicht ausgesetzt sind.

Verfahren nach Anspruch 12, mit dem weiteren
Schritt des Zufiihrens eines einzelnen Teststreifens
(10) aus einer mehrere Teststreifen (10) enthalten-
den Kartusche und Halten des Biegebereichs des
Teststreifens (10) gegeniber der Blutprobenentnah-
mestelle mittels einer FUhrung.

Verfahren nach Anspruch 12, bei welchem der
Schritt des Messens des Blutzuckers mit einem elek-
trochemischen Sensor oder mit einem optischen
Sensor durchgefihrt wird.

Verfahren nach Anspruch 12, bei welchem das Min-
destblutprobenvolumen sich in einem Bereich zwi-
schen ungefahr 0,2 pl und ungefahr 1,0 pl befindet.

Revendications

Capteur de glycémie pour mesurer la glycémie dans
un échantillon de sang (32) retiré d’un site d’extrac-
tion d’échantillon de sang (40) sur le corps d'un pa-
tient, comprenant une bande de test (10) ;
caractérisé par :

des contacts conducteurs (16) positionnés sur
la bande de test (10) et définissant une zone de
détection de volume d’échantillon de sang (12) ;
ladite bande de test (10) ayant un canal de trans-
port de sang (18) ayant une embouchure au ni-
veau d’une extrémité en communication de flui-
de aveclazone de détection de volume d’échan-
tillon de sang (12) ; et

un site de mesure (20) au niveau d’une extrémité
opposée du canal de transport de sang (18) ;
la bande de test (10) étant mobile dans un état
de flexion entre une premiére position dans la-
quelle la zone de détection de volume d’échan-
tillon de sang (12) est opposée au site d’extrac-
tion d’échantillon de sang (40) et une deuxiéme
position dans laquelle 'embouchure du canal de
transport de sang (18) est opposée au site d’ex-
traction d’échantillon de sang (40),

dans lequel un échantillon de sang (32) reliant
les contacts (16) définissantlazone de détection
de volume d’échantillon de sang (12) permet la
communication électrique entre les contacts
(16) afin de détecter un volume d’échantillon de
sang ; et
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dans lequel le volume d’échantillon de sang dé-
tecté est suffisamment important de sorte que
I'échantillon de sang (32) se déplace a travers
le canal de transport de sang (18) pour entrer
en contact avec le site de mesure (20) lorsque
I'embouchure du canal de transportde sang (18)
estdéplacée vers ledit site d’extraction d’échan-
tillon de sang (40).

Capteur de glycémie selon la revendication 1, com-
prenant en outre une surface de flexion supportant
la bande de test (10) dans un état fléchi opposé au
site d’extraction d’échantillon de sang (40).

Capteur de glycémie selon la revendication 2, dans
lequel la surface de flexion est un rouleau et labande
de test (10) est mobile sur le rouleau entre une pre-
miére position dans laquelle la zone de détection de
volume de sang (12) est opposée au site d’extraction
(40) dans un état de flexion et une deuxiéme position
dans laquelle le sang est dirigé a travers le canal de
transport de sang (18) jusqu’au site de traitement
(20) alors que le canal de transport de sang (18) est
dans un état de flexion.

Capteur de glycémie selon la revendication 3, dans
lequel la bande de test (10) agencée sur le rouleau
est continue, ayant une pluralité de zones fonction-
nelles, chaque zone fonctionnelle sur la bande de
test (10) comprenant une zone de détection de vo-
lume (12), un canal de transport de sang (18) et un
site de mesure (20), et chaque zone fonctionnelle
est séparée par une partie neutre, les zones fonc-
tionnelles étant agencées sur la bande de test (10)
pour des mesures successives de glycémie.

Capteur de glycémie selon la revendication 4, com-
prenant en outre un boitier (60) et une lancette agen-
cée dans le boitier afin de traverser la bande de test
(10) au niveau de la zone de détection de volume
de sang (12) et pour retirer un échantillon de sang
d’un espace sous cutané dans le corps d’un patient
au-dessous du site d’extraction d’échantillon de
sang (40).

Capteur de glycémie selon la revendication 5, com-
prenant en outre un premier joint d’étanchéité (42)
isolant les zones fonctionnelles de la bande de test
(10) qui ont été utilisées pour mesurer la glycémie,
d’'un environnement a I'extérieur du boitier (60), et
un deuxieéme joint d’étanchéité (24) isolant les zones
non utilisées de la bande de test (10), de I'environ-
nement.

Capteur de glycémie selon la revendication 1, com-
prenant en outre une cartouche contenant une plu-
ralité de bandes de test (10), et un élément de gui-
dage maintenant des bandes de test (10) individuel-
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les dans un état de flexion opposé a un site d’extrac-
tion d’échantillon de sang (40) sur le corps d'un pa-
tient.

Capteur de glycémie selon la revendication 1, dans
lequel la zone de détection de volume d’échantillon
de sang (12) est dimensionnée de sorte qu’un
échantillon de sang ayant un volume d’environ 0,2
pL a 1,0 L amene I'échantillon de sang a entrer en
contact avec les contacts conducteurs (16) dans la
zone de détection de volume d’échantillon de sang
(12) afin de générerun signalindiquant qu’un volume
d’échantillon de sang minimum a été obtenu.

Capteur de glycémie selon la revendication 1, dans
lequel une partie de flexion de la bande de test (10)
est en contact avec un échantillon de sang sur le site
d’extraction d’échantillon de sang (40) de sorte que
la tension de surface de I'échantillon de sang en
combinaison avec le mouvement de la bande de test
(10) tire I'échantillon de sang dans une direction al-
lant de la zone de détection de volume d’échantillon
desang(12)jusqu’al’embouchure du canal de trans-
port de sang (18).

Capteur de glycémie selon la revendication 1, com-
prenant un capteur optique ou un capteur électro-
chimique pour mesurer la glycémie dans I'’échan-
tillon de sang sur le site de mesure (20).

Capteur de glycémie selon la revendication 2, com-
prenant une pluralité de bandes de test (10) dans
une configuration circulaire sur un disque ou un tam-
bour.

Procédé pour mesurer la glycémie, comprenant les
étapes consistant a :

positionner une bande de test (10) ayant une
partie de flexion dans une premiére position sur
un site d’extraction d’échantillon de sang (40)
sur le corps d’un patient, de sorte que la partie
de flexion de la bande de test (10) est opposée
au site d’extraction d’échantillon de sang (40) ;
faire passer une lancette (72) a travers la bande
de test (10) et dans un espace sous cutané dans
le corps du patient au-dessous du site d’extrac-
tion d’échantillon (40) et extraire un échantillon
de sang;

accumuler du sang dans une zone de détection
de volume d’échantillon de sang (12) définie par
des contacts conducteurs (16) sur la bande de
test (10) ;

faire entrer en contact les contacts conducteurs
(16) avec I'échantillon de sang afin de générer
un signal lorsqu’un volume d’échantillon de
sang minimum est détecté ;

déplacer I’échantillon de sang a travers un canal
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de transport de sang (18) jusqu’a un site de me-
sure de glycémie (20) tout en maintenant le ca-
nal de transport de sang (18) dans un état de
flexion ;

mesurer la glycémie dans I'’échantillon de sang
au niveau du site de mesure (20).

Procédé selon la revendication 12, dans lequel la
bande de test (10) est continue et montée sur un
rouleau maintenant la bande de test (10) dans un
état fléchi opposé au site d’extraction d’échantillon
de sang (40), de sorte que les mesures de glycémie
peuvent étre réalisées sur des zones fonctionnelles
successives sur labande de test (10), et comprenant
I'étape supplémentaire consistant a :

faire avancer la bande de test (10) continue,
d’'une premiére position en réponse au signal
généré lorsqu’un volume d’échantillon de sang
minimum est détecté jusqu’a une deuxiéme po-
sition lorsque la mesure de glycémie est réali-
sée.

Procédé selon la revendication 13, dans lequel la
bande de test (10) est positionnée a l'intérieur d’'un
boitier (60) et comprenant I'étape supplémentaire
consistant a faire avancer la bande de test (10) de
la deuxiéme position lorsque la mesure est réalisée
jusqu’a une troisiéme position dans laquelle les zo-
nes fonctionnelles de la bande de test (10) ne sont
pas exposées a un environnement a I'extérieur du
boitier (60).

Procédé selon larevendication 12, comprenant I'éta-
pe supplémentaire consistant a fournir une bande
de test (10) individuelle d’'une cartouche contenant
une pluralité de bandes de test (10) et maintenir la
partie de flexion de la bande de test (10) opposée
au site d’extraction d’échantillon de sang avec un
guide.

Procédé selon la revendication 12, dans lequel I'éta-
pe consistant a mesurer la glycémie est réalisée
avec un capteur électrochimique ou avec un capteur
optique.

Procédé selon la revendication 12, dans lequel le
volume d’échantillon de sang minimum est de I'ordre
d’environ 0,2 uL a environ 1,0 pL.
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