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(54) Title: DISPOSABLE DEVICE FOR ANALYZING BODY FLUID

(57) Abstract: The invention concerns a disposable device for analyzing body fluid especially for blood sugar tests comprising a
& container which can be inserted into a measuring apparatus, a sampling member provided in the container to pierce skin of a body
part and sample body fluid, and a test member for receiving body fluid obtained by the skin-piercing. According to the invention
it is proposed that the test member is fixed in a retaining chamber of the container, and the sampling member is configured in the
same retaining chamber such that it is separated at a distance from the test member in an initial state and is in contact with the test

member to transfer body fluid in a transfer state after the skin-piercing.
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Disposable device for analyzing body fluid

Description

The invention concerns a disposable device for analyzing body fluid
especially for blood sugar tests comprising a container which can be
inserted into a measuring apparatus, a sampling member provided in the
container to pierce skin of a body part and sample body fluid, and a test
member for receiving body fluid obtained by the skin-piercing. The invention

further concerns an according analyzing process.

Such methods and withdrawal devices for small amounts of body fluids are
used above all by diabetics for the self-monitoring of blood sugar which
should be carried out several times daily. Recent concepts envisage a
microneedle including a test element as a disposable in a hand-held device
to generate a skin puncture, to remove a small amount of blood therefrom
utilizing capillary forces and to analyse this blood sample. Generally, in such
devices the lancing member and the test element are monolithically
integrated and and must be handled as combined units, where the lancing

and blood transfer require separate actuation.

On this basis the object of the invention is to improve the devices known in
the prior art and to provide a simple and low cost concept for an integrated

sampling and measuring device and process.

The combination of features stated in the independent patent claims are
proposed to achieve this object. Advantageous embodiments and further

developments are derived from the dependent claims.

The invention is based on the idea of keeping the sampling member off the

test element in a common space until use, where only the sampling member
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is actuated. Accordingly with regard to a device it is proposed that the test
member is fixed in a retaining chamber of the container, and the sampling
member is configured in the same retaining chamber such that it is
separated at a distance from the test member in an initial state and is in
contact with the test member to transfer body fluid in a transfer state after
the skin-piercing. In this manner it is possible to avoid a contamination of the
sampling member especially with loose chemistry particles of the test
element before the skin contact. Further, the fixed connection of the test
member in the container facilitates manufacture of the disposable and allows
a simplified sample transfer, while ensuring a safe disposal of the used and
potentially bio-hazardous material. Accordingly, the sampling member is
actuated to carry out a piercing movement outwards and backwards into the

container, and the test member is arranged stationary inside the container.

In order to further improve the inventive concept, a preferred embodiment
stipulates that the sampling member is separated from the test member by
means of a spacer which can be put out of function during the skin-piercing.
In order to provide a free space between the sampling member and the test
member in the initial state, the spacer extents over a distance in direction of

a piercing movement of the sampling member.

Advantageously, the spacer is removable by an actuator configured to
actuate piercing movement of the sampling member. In this respect it is
beneficial if the spacer is formed, preferably with a predetermined breaking
point, at a wall of the container defining the retaining chamber, and is cut off
the wall to achieve the transfer phase. Alternatively, it is possible that the
spacer is connected to the sampling member, and a stopper of the container

is removable such the spacer is inoperable in the transfer state.

Another improvement is achieved in that the sampling member is urged

against the test member by means of a resilient element, thus ensuring an
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automatic sample transfer. In this configuration, the sampling member is
deflected against a restoring force of the resilient element during the skin-
piercing. This can be realized by a sampling member that has a flexible
bending link forming the resilient element. In addition it is advantageous
when the sampling member is formed as a hooked needle, and a spring-arm

of the hooked needle is pre-tensioned against the test member.

For the application it is also advantageous the sampling member has a tip to
pierce the skin and a capillary structure to uptake body fluid, wherein the
capillary structure is in fluidic connection with the test element during the
transfer phase. A preferred embodiment provides that the sampling member
comprises a pointed piercing arm, and a laterally open channel is extending
along the piercing arm preferably having a bent section that can be

contacted with the test member.

In order to precisely define the actuation, the sampling member may
comprise an engagement slot to receive an actuator rod for driving a

piercing movement.

For the application it is also advantageous when the test member is formed
as a reagent pad having a reactive layer which is sensitive to an analyte in
the body fluid, and the flat-material pad is attached to a wall of the container
defining the retaining chamber. In this configuration it is possible that the
test member is configured to be mounted in the container as a unit separate

from the sampling member.

Another improvement is achieved in that the container is sealed against the
environment by a sealing foil, and at least a piercing part of the sampling
member is penetrated through the sealing foil to allow the skin-piercing. The
container can include a wall structure which defines the retaining chamber

and comprises a desiccant material to keep the test chemistry dry.
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A further advantage in usability is achieved when the container is formed as
a magazine to contain a plurality of sampling members and test members
preferably arranged in pairs in respective retaining chambers. To achieve a
compact design, it is advantageous when the container comprises a disk-like
configuration and contains a plurality of sampling members formed as a
lancet wheel, and when the sampling members are actuated through a side

face of the disk.

It is advantageous for a mass production when the lancet wheel is formed in
one piece preferably by etching or cutting a metallic sheet material. It is
further beneficial when the container includes a hub to engage a rotary drive
for successive rotary positioning of the sampling members with respect to a

sampling port of the apparatus constructed to receive the body part.

The invention also concerns a process for analyzing body fluid especially for
blood sugar tests in which a container is inserted into a measuring
apparatus, a sampling member provided in the container is actuated to
pierce skin of a body part and sample body fluid, and body fluid obtained by
the skin-piercing is transferred to a test member, wherein the test member is
stationary maintained in a retaining chamber of the container, and the
sampling member is holded separated at a distance from the test member in
an initial state and is brought in contact with the test member to transfer

body fluid in a transfer state after the skin-piercing.

The invention is further elucidated in the following on the basis of the

embodiment example shown schematically in the drawing figures.

Fig. 1 shows a hand held measuring apparatus for blood glucose tests

with an inserted disk-like cartridge;
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Fig. 2 shows the cartridge in a sectional diagrammatic view;
Fig. 3 shows a chamber of the cartridge including a sampling member

and a test member in a radial section;

Fig. 4 to 6 show different states of the blood sampling and transfer in a view

according to Fig. 3.

The apparatus 10 shown in Fig. 1 allows self-withdrawal of a blood sample
by a user for analytical purposes and in particular for blood sugar
monitoring. It comprises a housing 12 with a lid 14 to allow the change of a
disposable test container or cartridge 16. In the closed state, a body part
and in particular a fingertip can be pressed against a port 18 of the lid 14 in
order to take a blood sample by skin-piercing. The apparatus 10 further
comprises drive and processing units for an automatic measurement
operation (not shown). The measurement result can be indicated on a

display 20.

As shown in Fig. 2, the cartridge 16 comprises a disk-like configuration
where the side faces are sealed against the environment by foils 22. The
inner space between the foils is divided in sectors by a wall structure 24.
Thereby, a magazine with a plurality of retaining chambers 26 is defined to
accommodate in each chamber a sampling member 28 and a test member
30 in pair-wise configuration. The wall structure 24 can be formed as a
single frame by injection molding with a desiccant material co-molded to
keep the chambers 26 free from moisture. It is further conceivable to photo-
etch or cut and then pre-form the plurality of sampling members 28 as a one
piece lancet wheel 32 that can be inserted into the frame 26. In order to
successively position the sampling members 28 with respect to the port 18,
the frame 26 includes a hub 34 for engaging a rotary drive of the apparatus
10.
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Fig. 3 shows an initial configuration of a retaining chamber 26 with the
sampling member 28 being hold at a distance with respect to the test
member 30 by means of a spacer 36. Due to the free space 38 kept by the
spacer 36, the sampling member 28 is hold off the chemistry film of the test

member 30 until the test is performed.

The sampling member 28 is formed as a hooked needle, which is accessible
for actuation and allows piercing by break-through of the foils 22. For
collecting a small amount of blood from a body part, the sampling member
28 comprises a pointed tip 40 and a capillary channel 42. The channel 42 is
laterally open along his length and extents into a curved section 44 facing
the test member 30. The sampling member 28 is linked to the periphery of
the frame 26 via a flexible spring-arm 46. The spring-arm 46 is under
pretension, such that the section 44 including the proximal part of the
channel 42 is urged against the removable spacer 36 and the test member

30, respectively.

In order to allow a blood transfer from the channel 42 onto the test member
30, the spacer 36 can be removed during the skin-piercing procedure. This
is facilitated by means of a breaking point 48 at the basis of the spacer 36.
Alternatively, it is possible that the spacer is connected to the sampling

member and abuts a removable counterpart, e.g. the sealing foil 22.

The test member 30 is formed as a reagent pad having a reactive layer 50.
The reagent pad can be mounted as a unitary ring which is fixed to the
bottom of the frame 26. The reactive layer 50 comprises a dried enzyme
chemistry which is sensitive blood glucose, such that a colour change occurs
which can be optically detected through the transparent frame 26. The

detection of blood glucose in particular by means of contact-free optical
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methods is known in the prior art and is therefore not elucidated in more

detail here.

Figs. 4 to 6 illustrate the sampling and transfer procedure, where the
sampling member 28 is actuated to carry out a piercing movement outwards
and backwards (arrows 52, 54) into the respective retaining chamber 26 of

the cartridge 16, while the test member is kept stationary.

In the forward movement 52, the sampling member 28 is deflected against
the restoring force of the spring-arm 46 by means of an actuator rod 56. The
rod 56 is driven in direction of arrow 58 by a drive unit of the apparatus,
thereby penetrating the bottom foil 22 and sliding along the spring-arm 46. It
is also conceivable that the rod 56 is provided with an engaging piece for a
form-locking engagement with the sampling member (not shown). While the
actuator rod 56 is accessing the spring-arm 46, the needle tip 40 is breaking
through the upper foil 22 and pierces the skin of the fingertip applied on the
port 18. During the skin-piercing, blood and/or interstitial liquid is received in

the channel 42 preferably by capillary action.

During the following resilient retraction 54 of the sampling member, the
actuator rod 56 engages the spacer 36 with a hook piece 60 (Fig. 5).
Subsequently, the rod 56 is pulled back in direction of arrow 62, whereby the
spacer 36 is torn off the frame 26 (Fig. 6). This allows contact of the curved
section 44 of the sampling member 28 with the test element 30, thereby
initiating a transfer phase in which the sampled liquid is automatically

transferred to the test element for an immediate analysis.
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What is claimed is

A disposable device for analyzing body fluid especially for blood sugar
tests comprising a container which can be inserted into a measuring
apparatus, a sampling member provided in the container to pierce skin
of a body part and sample body fluid, and a test member for receiving
body fluid obtained by the skin-piercing, wherein the test member is
fixed in a retaining chamber of the container, and the sampling member
is configured in the same retaining chamber such that it is separated at
a distance from the test member in an initial state and is in contact with
the test member to transfer body fluid in a transfer state after the skin-

piercing.

The device according to claim 1, wherein the sampling member is
actuated to carry out a piercing movement outwards and backwards
into the container, and the test member is arranged stationary inside

the container.

The device according to claim 1 or 2, wherein the sampling member is
separated from the test member by means of a spacer which can be put

out of function during the skin-piercing.

The device according to claim 3, wherein the spacer extents over a
distance in direction of a piercing movement of the sampling member in
order to provide a free space between the sampling member and the

test member.

The device according to claim 3 or 4, wherein the spacer is removable
by an actuator configured to actuate piercing movement of the

sampling member.



WO 2009/037192 PCT/EP2008/062130

10

15

20

25

30

10.

11.

12.

13.

-9-

The device according to any one of claims 3 to 5, wherein the spacer is
formed, preferably with a predetermined breaking point, at a wall of the
container defining the retaining chamber, and that the spacer is cut off

the wall to achieve the transfer phase.

The device according to any one of claims 3 to 6, wherein the spacer is
connected to the sampling member, and a stopper of the container is

removable such the spacer is inoperable in the transfer state.

The device according to any one of claims 1 to 7, wherein the sampling
member is urged against the test member by means of a resilient

element.

The device according to any one of claims 1 to 8, wherein the sampling
member is deflected against a restoring force of the resilient element

during the skin-piercing.

The device according to claim 9, wherein the sampling member has a

flexible bending link forming the resilient element.

The device according to any one of claims 1 to 10, wherein the
sampling member is formed as a hooked needle, and a spring-arm of

the hooked needle is pre-tensioned against the test member.

The device according to any one of claims 1 to 11, in which the
sampling member has a tip to pierce the skin and a capillary structure
to uptake body fluid, wherein the capillary structure is in fluidic

connection with the test element during the transfer phase.

The device according to any one of claims 1 to 12, wherein the

sampling member comprises a pointed piercing arm, and a laterally
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open channel is extending along the piercing arm preferably having a

bent section that can be contacted with the test member.

The device according to any one of claims 1 to 13, wherein the
sampling member has an engagement slot to receive an actuator rod

for driving a piercing movement.

The device according to any one of claims 1 to 14, wherein the test
member is formed as a reagent pad having a reactive layer which is
sensitive to an analyte in the body fluid, and that the flat-material pad is

attached to a wall of the container defining the retaining chamber.

The device according to any one of claims 1 to 15, wherein the test
member is configured to be mounted in the container as a unit separate

from the sampling member.

The device according to any one of claims 1 to 16, wherein the
container is sealed against the environment by a sealing foil, and at
least a piercing part of the sampling member is penetrated through the

sealing foil to allow the skin-piercing.

The device according to any one of claims 1 to 17, wherein the
container includes a wall structure which defines the retaining chamber

and comprises a desiccant material.

The device according to any one of claims 1 to 18, wherein the
container is formed as a magazine to contain a plurality of sampling
members and test members preferably arranged in pairs in respective

retaining chambers.
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The device according to any one of claims 1 to 19, wherein the
container comprises a disk-like configuration and contains a plurality of
sampling members formed as a lancet wheel, and the sampling

members are actuated through a side face of the disk.

The device according to any one of claims 1 to 20, wherein the lancet
wheel is formed in one piece preferably by etching or cutting a metallic

sheet material.

The device according to any one of claims 1 to 21, wherein the
container includes a hub to engage a rotary drive for successive rotary
positioning of the sampling members with respect to a sampling port of

the apparatus constructed to receive the body part.

A process for analyzing body fluid especially for blood sugar tests in
which a container is inserted into a measuring apparatus, a sampling
member provided in the container is actuated to pierce skin of a body
part and sample body fluid, and body fluid obtained by the skin-piercing
is transferred to a test member, wherein the test member is maintained
stationary in a retaining chamber of the container, and the sampling
member is disposed at a distance from the test member in an initial
state and is brought in contact with the test member to transfer body

fluid in a transfer state after the skin-piercing
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