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Abstract

The invention relates to a lancing system for collecting samples of a body liquid
having a receptacle for accommodating a lancet supply strip (5) with a plurality of
lancets (6), arranged transversely to the lengthwise direction of the lancet supply
strip (5), a feed mechanism for transporting a lancet supply strip (5), placed in the
receptacle, to move the lancets (6) of the lancet supply strip (5) one after the other
to a puncturing position, and a lancing drive for causing a lancet (6), which occu-
pies a puncturing position, to perform a puncturing movement. The lancing system
IS characterized by a bending mechanism (10) for bending a section of the lancet
supply strip (5) In lengthwise direction of the lancet supply strip (5) and for thereby
separating a lancet tip (6a) of a lancet (6) from the lancet supply strip (5) for a

puncturing action.

(Figure 4)



CA 02674285 2014-10-16

Lancing Device with Bending Mechanism

Specification

The present invention relates to a lancing device for collecting samples of a
body liquid, having a receptacle intended to hold a lancet supply strip with a
plurality of lancets, arranged transversely to the lengthwise direction of the
lancet supply strip, and provided with a lancet tip for producing a puncture
wound, a feed mechanism for transporting a lancet supply strip placed in the
receptacle to move the lancets of the lancet supply strip one after the other to a
puncturing position and a lancing drive for causing a lancet that occupies a
puncturing position to perform a puncturing movement. The invention further
relates to a lancing system and to a tape cassette with a lancet supply strip for

a lancing device, and to a device for separating a lancet tip from a lancet

supply strip.

Such lancing devices and relevant lancet supply strips, containing lancets
arranged transversely to the lengthwise direction of the lancet supply strip,
have been known, for example, from US 2003/0199906 A1 and from DE

2803345 B1. The lancet supply strips described in those applications comprise
a flexible carrier on which the lancets are arranged and a sterility protection that
covers the lancets. The sterility protection of the known lancet supply strips is a

film that must be torn
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off before the lancets can be used for a puncturing action. For removing the steril-

ity protection, the known lancing systems require considerable technical input.

The invention therefore has for its object to show an inexpensive way in which
lancets of a lancet supply strip can be presented ready for puncturing in a lancing

device of the before-mentioned kind.

The invention achieves that object by a bending mechanism for bending a section
of the lancet supply strip in lengthwise direction of the lancet supply strip and for
thereby separating a lancet tip of a lancet from the lancet supply strip for a punc-

turing action.

The bending mechanism according to the invention may be attached to a lancing
device. There is, however, also the possibility, specifically, to attach the bending
mechanism to a tape cassette which is placed in a receptacle of a lancing device

for use. A cassette and a lancing device, in which the strip cassette is placed for

use, form together a lancing system.

However, a lancing device or lancing system according to the invention can be
realized also without exchangeable cassettes in which case an exchange of the
lancet supply strip is not envisaged and the lancing device or the lancing system is
regarded as a disposable article and is discarded when all lancets of the lancet

supply strip have been used.

For purposes of the present application, the term lancet tip is used to describe the

forward end of a lancet by which puncturing is to be affected.

When a lancet supply strip, comprising a plurality of lancets arranged transversely
to the lengthwise direction of the lancet supply strip, is folded or bent in lengthwise
direction, the orientation of a lancet in the bent section of the lancet supply strip is
largely retained. With the result that the tip of the lancet is lifted off the supply strip

and breaks through a sterility protection or a carrier layer. The lancet tip of a lan-
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cet can be separated in this way from the lancet supply strip, in preparation of a
puncturing action, so that the lancet is then ready for puncturing. There is no need
for a lancet to be fully separated from a lancet supply strip by the bending move-
ment. It is sufficient to have the lancet tip, which will penetrate the skin of a body
area to which the lancing device is applied, lifted off the lancet supply strip by the
bending movement. The bending movement causes a forward lancet portion, in-

cluding the lancet tip, to be separated from the lancet supply strip.

A lancing device according to the invention and a lancet supply strip equipped with
a plurality of lancets arranged transversely to the lengthwise direction of the lancet
supply strip form together a lancing system. Another aspect of the invention re-
lates to a method for separating a lancet tip from a lancet supply strip, where the
lancet supply strip is bent in lengthwise direction so that the lancet tip is lifted off
the lancet supply strip, bending of the strip being effected using a bending
mechanism arranged in a lancing device. Preferably, bending of the strip is ef-

fected by the bending mechanism acting on a longitudinal edge of the lancet sup-

ply strip.

The lancet supply strip of a lancing system according to the invention may be de-
signed, for example, similar to the lancet supply strip known from US
2003/0199906 A1 or from DE 2803345 B1 and may comprise a flexible carrier
layer on which the lancets are arranged, and a sterility protection that covers the

lancets. The sterility protection may consist, for example, of a film, especially of a

film made of a plastic material or paper, or of a silicon layer. Another possibility to
realize the lancet supply strip consists, for example, in arranging the lancets on a
carrier strip, made for example of paper, a plastic and/or metal film. and in folding
the carrier strip so that the lancet tips will be covered and protected in this way
from detrimental environmental influences. In principle, it is also possible to ar-
range the lancets on a carrier strip which is then wound up so that the lancets will
be protected from damaging environmental influences in the lancet supply roli so

formed, between the top and the bottom surfaces of the carrier strip.
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Further details and advantages of the invention will be described hereafter with

reference to certain embodiments and to the attached drawings. The features de-

scribed may be made the subject of claims either individually or in any combina-

tion. ldentical and corresponding components are indicated by the same reference

numerals. In the drawings:

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

1

10

11

shows an embodiment of a lancing device according to the invention:;

shows a diagrammatic interior view of the embodiment illustrated in Fig. 1

with a loaded lancet supply strip, prior to bending;

shows a view turned by 90° relative to Fig. 2;

shows a representation similar to that of Fig. 2, after bending of the lancet

supply strip;
shows a view turned by 90° relative to Fig. 4;

shows the position of the lancet supply strip relative to the bending

mechanism, after a puncturing action:

shows a view turned by 90° relative to Fig. 6;

shows the lancet supply strip in a sample collection position:

shows a view turned by 90° relative to Fig. 8;

shows a diagrammatic representation of an embodiment of a strip cas-

sette;

shows a side view of the embodiment illustrated in Fig. 10;
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Fig. 12 shows a diagrammatic top view of another embodiment of a lancing de-

vice according to the invention;

Fig. 13 shows a side view of the representation of Fig. 12, prior to a puncturing

movement;

Fig. 14 shows a side view of the representation of Fig. 12, during a puncturing

movement;

Fig. 15 shows a diagrammatic top view of another embodiment of a lancing de-

vice according to the invention, prior to a puncturing movement;

Fig. 16 shows a side view of the representation of Fig. 15, prior to a puncturing

movement;

Fig. 17 shows a top view of the embodiment illustrated in Fig. 15, during a punc-

turing movement; and

Fig. 18 shows a side view of the embodiment illustrated in Fig. 17, during a punc-

turing movement.

Fig. 1 shows a diagrammatic representation of one embodiment of a lancing de-
vice 1 according to the invention intended for collecting a sample of a body liquid.
The lancing device 1 has an opening 2 against which a body area is pressed for
producing of a puncture wound. Further, the lancing device 1 comprises operating
elements 3 in the form of keys and a display 4 in the form of a liquid crystal dis-
play intended for displaying examination results. The lancing device 1 is provided
with a receptacle (not shown) for a lancet supply strip. The receptacle has an

opening that can be closed and is provided at the rear of the embodiment illus-

trated in Fig. 1.
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The lancing device 1 illustrated in Fig. 1, and the lancet supply strip 5 illustrated in
Figs. 2 to 9 form together a lancing system. The lancet supply strip 5 carries a plu-
rality of lancets 6, each arranged transversely to the lengthwise direction of the
lancet supply strip 5 and provided with a lancet tip 6a for application of a punctur-
ing wound. Figs. 2 to 9 show, in a diagrammatic representation, a detail of the in-
terior of the instrument with a lancet supply strip 5 in place, in different operating
positions to which reference will be made in the discussion that follows of the op-

eration of the lancing device 1.

The lancets 6 of a lancing device 1 placed in the lancing device can be moved to
a puncturing position one after the other using a feed mechanism. A lancet 6 that
has been moved to the puncturing position has its lancet tip 6a pointing away from
the interior of the lancing device 1 in the direction of the instrument opening 2. In
Figs. 2 and 3 the lancet supply strip 5 has been positioned so that a lancet 6 oc-

cupies the puncturing position.

The feed mechanism may consist, for example, of a winding mechanism by which
a lancet supply strip 5, which may have been placed in the receptacle of the lanc-
Ing device 1 as a wound-up roll or a fan-folded stack, can be wound up after use
and thereby moved in lengthwise direction. The lancet supply strip 5 may be con-

tained, for example, in a tape cassette that is loaded into the lancing device for

Uuse.

A lancet 6 that occupies the puncturing position, i.e. that has its tip 6a pointing in
the direction of the instrument opening 2, as indicated in Fig. 2, can be driven by
the lancing drive 8 to perform a puncturing movement. In the illustrated embodi-
ment, the lancing drive 8 comprises a holder with a slot 9 with the lancet supply
strip 5 passed through that slot. For a puncturing operation, the lancing drive 8,
together with the holder, are moved in the puncturing direction whereby the sec-
tion of the lancet supply strip 5 present in the slot 9 is accelerated, together with
the lancet 6 that occupies the puncturing position, so that the tip 6a of the lancet 6

will puncture a body area that is pressed against the instrument opening 2. During



CA 02674285 2009-06-30

v

the puncturing operation, the lancet 6 remains connected with the lancet supply

strip 5 as only the lancet tip 6a is lifted off the lancet supply strip 5 during the

- bending movement.

In the simplest of all cases, a puncturing movement of the holder of the lancing
drive 8 may be transmitted to the lancet supply strip 5 by an arrangement where
the longitudinal edge of the lancet supply strip 5, facing away from the lancet tip
6a of the lancet supply strip 5, rests on the bottom of the slot 9 in the holder. Im-
proved transmission of a puncturing and a reverse movement of the lancing drive
8 to the lancet supply strip 5 can be achieved when the slot 9 is contracted by a
suitable mechanical system once a lancet 6 occupies the puncturing position so
that the lancet strip 5 is clamped in the slot 9. Upon completion of the reverse
movement, the slot 9 is then widened again so that the lancet supply strip 5 can

be advanced by the feed mechanism.

In the illustrated embodiment, the lancet supply strip 5 is guided by a guide ele-
ment 7a in the form of a guide pulley that can be seen in front of the slot 9, in the
feed direction. It is possible in this way to facilitate the movement of the lancet
supply strip 5 through the slot 9 and to prevent the lancet supply strip 5 from being
blocked in the slot 9. Arranged behind the slot 9, in the feed direction, is a guide
element 7b in the form of a guide pulley which, just as the guide pulley 7a, con-
tributes toward feeding the lancet supply strip 5 through the slot 9. The guide ele-

ments are not shown in Figs. 4, 5, 8 and 9 for the sake of clarity.

The tips 6a of the lancets 6 of the loaded lancet supply strip 5 are enclosed by a
sterility protection, consisting - in the illustrated embodiment - of a plastic film, that
covers the lancets 6 arranged on a flexible carrier strip. Just as the sterility protec-

tion, the carrier strip may also be made from plastic, paper or metal.

For separating a lancet tip 6a of a lancet 6 from the lancet supply strip 5, the lan-
cet supply strip 5 is bent by a bending mechanism 10 in lengthwise direction of the

lancet supply strip 5. To this end, the lancet supply strip 5 is moved by the lancing
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drive 8 in the puncturing direction so that the forward longitudinal edge, viewed in
the puncturing direction, of the lancet supply strip 5 abuts against the bending
mechanism 10. Figs. 4 and 5 show a section of the lancet supply strip 5 bent in
lengthwise direction, with the lancing drive 8 displaced in the puncturing direction.
As can be seen, the lengthwise bending movement has caused the forward longi-
tudinal edge of the lancet supply strip 5, viewed in the puncturing direction, to be
bent toward the rear longitudinal edge, viewed in the puncturing direction, and has
somewhat reduced the distance between the two longitudinal edges compared

with the unbent condition.

When the lancet supply strip 5 is bent in this way, the lancet 6 retains its orienta-
tion, thereby tearing through the sterility protection by which it is covered, in the
illustrated embodiment a cover film, or the flexible carrier strip. The lancet tip 6a is
lifted off the lancet supply strip 5 during the bending process, being thereby sepa-
rated from the strip, so that the lancet tip 6a can puncture a body area that is

pressed against the instrument opening 2 for collecting a sample of a body liquid.

For bending the lancet supply strip 5, the bending mechanism 10 acts on a longi-
tudinal edge of the lancet supply strip 5. In the illustrated embodiment, the lancet
supply strip 5 is moved from the position illustrated in Figs. 2 and 3 in the punctur-
Ing direction until it reaches the position illustrated in Figs. 4 and 5 in which a sec-
tion of the lancet supply strip 5 is bent in lengthwise direction because a longitudi-
nal edge of the lancet supply strip 5 is pressed against the bending mechanism 10
by the lancet drive 8. Bending the lancet supply strip 5 in lengthwise direction and,
accordingly, preparing a lancet 6 for a puncturing action, is effected during an
early phase of the puncturing movement in the illustrated embodiment. This per-
mits the risk of contamination of the lancet tip 6a, which generally exists after

separation of the lancet tip 6a from the lancet supply strip 5 because the sterility

protection has then been broken, to be minimized.

In principle, it would be sufficient to act on a longitudinal edge of the lancet supply

strip 5 at a single point only, for example at a point beside the lancet 6. Bending
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can be improved, however, when the bending mechanism 10 acts on two points,
spaced one from the other, of that longitudinal edge of the lancet supply strip 5
which faces the lancet tip 6a so that the section of the strip that is bent between
those two points has no contact with the bending mechanism 10 and a lancet tip
6a present in that section of the lancet supply strip 5 does not get into contact with
the bending mechanism 10. This can be achieved, for example, by providing the
bending mechanism 10 with a siot. In that case, a lancet tip 6a can retain its orien-
tation during bending of the lancet supply strip 5 and can project into the slot. In
Fig. 5, the bending mechanism 10 can be seen to press on a longitudinal edge of

the lancet supply strip 5, at the left and right sides of the lancet 6.

In the illustrated embodiment, the bending mechanism 10 has two bending sur-
faces 10a extending at a distance one from the other, obliquely to the puncturing
direction. As can be seen especially in Figs. 2 and 4, such bending surfaces 10a
may be configured in the form of a fork, for example as webs, and may extend
along a straight line, as is the case in the illustrated embodiment. In principle, the
bending surfaces 10a may, however, also have a curved shape. It is sufficient if
one longitudinal edge of the lancet supply strip 5, being pressed against a bending
surface 10a, slides off so that the respective section of the lancet supply strip 5 is
bent off in lengthwise direction. When a section of the lancet supply strip 5 is bent
In lengthwise direction, a bulged portion will be formed which extends in length-

wise direction and which can be seen in Figs. 4 and 5.

The embodiment illustrated in Fig. 1 comprises a testing facility 12 for examination
of a sample of a body liquid. Such a testing facility 12 may be a photometric test-
ing facility that examines a change in color of a test field containing indicator re-
agents which cause the test field to change color in response to the particular ana-
lyte concentration. For example, the testing facility 12 may be an electrochemical
testing facility suited for detecting a measuring current indicative of the analyte
concentration. Suitable testing facilities are, for example, integrated in commer-
cially available hand-held analyzers of the kind used, for example, by diabetics for

monitoring the sugar content of their blood. In addition to lancets 6, the lancet
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supply strip 5 also carries test fields 13 so that the described lancing system can

be used to collect and to then examine a sample of a body liquid, for example for

measuring the glucose content.

The testing facility 12 of the lancing device 1 coacts with a test field 13 of the lan-
cet supply strip 5 to take up a sample of a body liquid leakng from a puncture

wound. This process will now be discussed in more detail with reference to Figs. 6

to 9.

The action of the bending mechanism 10 on the lancet supply strip 5, beginning
with a puncturing movement, is terminated by a subsequent reverse movement by
which the lancet drive 8 and the section of the lancet supply strip 5 present in the
slot 9 are returned to their initial position illustrated in Figs. 2 and 6. The lancet
supply strip 5 is then no longer pushed against the bending mechanism 10. Fol-
lowing the puncturing action, the action of the bending mechanism 10 on the lan-
cet supply strip 5 is thus interrupted for taking up a sample of a body liquid so that
the bent section of the lancet supply strip 5 reassumes its flat condition in which it

IS illustrated in Fig. 6, for example.

Thereatfter, the lancet supply strip 5 is advanced by the feed mechanism to a point
where the test field 13 of the lancet supply strip 5 is in alignment with the device
opening 2 and a puncture wound that had been produced before in a body area

pressed against the instrument opening 2. The lancet supply strip 5 is then ad-

vanced again in puncturing direction by the lancing drive 8 and thereby bent once
more In lengthwise direction by the bending mechanism 10. As a result of that
movement, a partial area of the lancet supply strip 5 is applied to that body area
where the puncture wound has been produced. In the illustrated embodiment, the
partial area by which the lancet supply strip 5 is applied to the body area is a test

field 13. So, the longitudinal edge of the lancet supply strip 5 is again pressed

against the bending mechanism 10 during that step.
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By providing that a sample of a body liquid is taken up by application of a partial
area of the lancet supply strip 5 bent in lengthwise direction, to a body area where
a puncturing would has been produced, it is possible with advantage to avoid any
contamination of the lancing device. The lancets used and the examined samples
of body liquid, and any lancet supply strip used up, can be disposed of together in

a hygienic and user-friendly way.

In the illustrated embodiment, the bending mechanism 10 bends the lancet supply
strip 5 in lengthwise direction by an angle a of approximately 45° illustrated in Fig.
8. In the illustrated embodiment, the lancet supply strip is bent by at least 25°, es-
pecially at least 30°. For taking up a sample of a body liquid, bending angles of
40° to 90° are particularly favorable in which case an advantageously large partial

area of the lancet supply strip 5 can be applied to the body area for taking up a

sample of a body liquid.

After a sample of a body liquid has been taken, the lancet supply strip 5 is re-
versed by the lancing drive 8, i.e. is separated again from the bending mechanism
10 whereby the action of the bending mechanism 10 is interrupted once more so
that the bent section of the lancet supply strip returns to its flat condition. Thereaf-
ter, the lancet supply strip 5 is advanced by the feed mechanism a further step to
move the test field 13, now wetted by the sample of the body liquid, to the testing
facility 12. The testing facility 12 then determines, by interaction with the test field
13, an analyte concentration, for example the glucose concentration of the body

liquid.

Fig. 10 shows a diagrammatic representation of one embodiment of a tape cas-
sette 20 containing a lancet supply strip 5 that carries a plurality of lancets ar-

ranged transversely to the lengthwise direction of the lancet supply strip 5. The
cassette is provided with a bending mechanism 10 for bending a section of the
lancet supply strip 5 in the lengthwise direction of the lancet supply strip and for
separating in this way the lancet tip of a lancet from the lancet supply strip 5 in

preparation of a puncturing operation.
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All that has been said above in relation to the bending mechanism 10 of the em-
bodiment described before with reference to Figs. 1 to 9 also holds for the em-
bodiment illustrated in Fig. 10. Just as the bending mechanism of the embodiment
described above, the bending mechanism 10 is configured in the form of two webs
arranged obliquely to the puncturing direction. In the case of the illustrated em-
bodiment the bending mechanism is attached to a frame 24 of the cassette 20,

which can be seen best in Fig. 11 showing a diagrammatic side view relative to

the representation of Fig. 10.

The frame 24 of the cassette carries a supply roller 21 on which the lancet supply
strip with the unused lancets is wound up, and a feed roller 22 on which the used
sections of the lancet supply strip 5 are wound up. The feed roller 22 has a central
recess with a contour different from a circular shape, in the illustrated embodiment
a star-like contour, so that a strip cassette 20, being loaded in a lancing device 1,

will engage a driven shaft of the lancing device 1.

In the cassette 20, the lancet supply strip 5 is guided through a coupling head 23
via guide rollers 7a, 7b. As the cassette 20 is loaded in a lancing device 1, the
coupling head 23 engages the lancing drive 8 of the lancing device 1 so that the
coupling head 23 can be moved in the puncturing direction. In the illustrated em-
bodiment, the coupling head 23 is provided with a coupling element 23a in the
form of a pin, for engaging the lancing drive 8 of a lancing device 1. The coupling
head 23 is provided with a slot or a groove through which the lancet supply strip 5
Is passed. When the coupling head 23 performs a movement of stroke, the lancet
supply strip 5 is also moved in the puncturing direction so that its longitudinal edge
hits upon the bending mechanism 10 and the lancet supply strip 5 is bent off. Dur-

ing that bending movement of the lancet supply strip 5, the tip of the lancet 6 is

lifted off the lancet supply strip 5 for a puncturing action.

Fig. 12 shows a diagrammatic top view of another embodiment of a lancing device

or a lancing system where the lancet supply strip 5 is bent in lengthwise direction
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so that a lancet tip of a lancet 6 is lifted off the lancet supply strip 5. In contrast to
the embodiments described above, the longitudinal edge of the lancet supply strip
5 it is not acted on at the beginning of the bending movement. Instead, bending is
achieved by the fact that during a puncturing movement a higher stress is exerted
on the forward longitudinal edge of the lancet supply strip 5 than on its rear longi-

tudinal edge. This will now be explained with reference to Figs. 12 to 14.

In the case the embodiment shown in a diagrammatic top view in Fig. 12 and in
Figs. 13 and 14 before and during a puncturing movement the puncturing move-
ment occurs In the direction of the geometric rotary axis of the feed roller 22. Simi-
lar to the embodiments described above, a lancet 6 is held in the puncturing posi-
tlon In a holder 8 of the lancet drive together with the section of the lancet supply
strip 5 on which it is carried. The holder 8 has a slot 9 through which the lancet
supply strip 5 is passed. As in the case of the embodiments discussed before, the
holder 8 is arranged between two guide elements 7a, 7b, for example two pins
that deflect the lancet supply strip 5, i.e. change its direction of movement, in Fig.
12 by somewhat more than 90°, as the lancet supply strip 5 is guided past the
pins. However, in contrast to the embodiments described above, the holder 8, in-
stead of being arranged in alignment with the guide elements 7a, 7b, is arranged
offset transversely to the puncturing direction. The section of the lancet supply
strip 5 which leads to the holder 8, and the section of the lancet supply strip 5

which leads away from the holder 8 therefore enclose between them an angle of
less than 180°.

During a puncturing action the holder 8 moves from its initial position illustrated in
Fig. 13 to its position shown in Fig. 14. That movement causes the strip section
held in the holder 8 to be moved out of the winding plane in which the lancet sup-
ply strip 5 is wound up by the feed roller 22. The offset arrangement between the
two guide elements 7a and 7b, transversely to the puncturing direction of the
holder 8, now has the effect that the forward longitudinal edge of the lancet supply
strip 5, viewed in the puncturing direction, is exposed to a tensile stress during

that movement. As a result of that tensile stress, the forward longitudinal edge,
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viewed in the puncturing direction, bends toward the guide elements 7a, 7b. The
bent-over longitudinal edge of the lancet supply strip 5 is indicated by an arrow in
Fig. 14. So, bending of the lancet supply strip 5 in lengthwise direction is achieved

in the case of the embodiments illustrated in Figs. 12 to 14 even without any ac-

tion on the longitudinal edge to be bent.

Accordingly, the bending mechanism of the embodiments illustrated in Figs. 12 to
14 is designed in that a lancet 6, together with a section of the lancet supply strip
5 on which it is carried, is held in the holder 8 of the lancet drive, the holder being
arranged offset transversely to the puncturing direction between two guide ele-
ments 7a, /b, about which the lancet supply strip 5 is guided, and performing a

movement in the puncturing direction during a puncturing action.

Figs. 15 to 18 show another embodiment where, similar to the embodiment de-
scribed before, longitudinal bending of the lancet supply strip 5 is achieved without
any action on the forward longitudinal edge of the lancet supply strip 5, viewed in

the puncturing direction.

Fig. 15 shows a diagrammatic top view of a lancing device or a lancing system
prior to a puncturing movement. That embodiment differs from the embodiment
described above essentially in that the puncturing direction extends transversely to
the geometric rotary axis of the feed roller 22. On its way from the supply roller 21
to the holder 8 of the lancing drive, the lancet supply strip 5 therefore is turned by
one quarter of a rotation. A further quarter turn follows on the way from the holder
8 to the feed roller 22. As a result, the plane of the lancet supply strip 5 in the
holder 8 then extends transversely to the plane of the lancet supply strip 5 in the

wound-up condition.

The quarter turn of the lancet supply strip 5 is effected in the illustrated embodi-
ment at the guide elements 7a, 7b past which the lancet supply strip 5 is guided
on its way to the feed roller 22, thereby changing its direction of movement, in the

llustrated embodiment by approximately 90°. Similar to the embodiment de-
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scribed above, the holder 8 is provided in offset arrangement between the two
guide elements 7a, 7b, transversely to the puncturing direction and transversely to
an imaginary connection line between the two guide elements 7a, 7b. This can be
clearly seen in Fig. 16 where the holder 8 is shown on the right of the supply roller
21 and the guide element 7a, i.e. “above” the two guide elements 7a, 7b in Fig.
15. Therefore, the section of the lancet supply strip 5 that leads to the holder 8 in
the transport direction of the strip, and the section of the lancet supply strip 5 that
leads away from the holder 8 enclose between them an angle of less than 180°

also in the embodiment illustrated in Figs. 15 to 18.

Just as in the embodiment described with reference to Figs. 12 to 14, a tensile
stress is exerted on the forward longitudinal edge of the lancet supply strip 5,
viewed in the puncturing direction, during a puncturing movement of the holder 8
of the embodiment illustrated in Figs. 15 to 18. The forward longitudinal edge of
the lancet supply strip 5 yields to that tensile stress by bending toward the rear
longitudinal edge, viewed in the puncturing direction. So, the lancet supply strip 5
IS bent in lengthwise direction during a puncturing movement in this embodiment
as well so that the lancet tip of a lancet 6, occupying its puncturing position, will be
lifted off the lancet supply strip 5. In Fig. 18, an arrow can be seen pointing to the

bent-off longitudinal edge of the lancet supply strip 5.

Accordingly, in the embodiment illustrated in Figs. 15 to 18, the bending mecha-
nism is again characterized by the particular strip-guiding arrangement, i.e. the

arrangement of the holder 8 relative to the guide elements 7a, 7b.
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List of reference numerals

Lancing device
Instrument opening
Operating elements
Display means
L.ancet supply strip
Lancets

Lancet tip

Guide element
Guide element
Lancing drive

Slot

Bending mechanism

Bending surface

Testing facility
Test field

Strip cassette
Supply roller
Feed roller
Coupling head
Coupling element

Frame
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CLAIMS:

1. A lancing system for collecting samples of a body liquid comprising.

a lancet supply strip with a plurality of lancets, arranged trans-
versely to a lengthwise direction of the lancet supply strip;

a feed mechanism for transporting the lancet supply strip, placed
N a receptacle, to move the lancets of the lancet supply strip one after
the other to a puncturing position, wherein the feed mechanism Is con-
figured to move the lancet supply strip along the lengthwise direction;

a lancing drive for causing a lancet from the plurality of lancets,
which occupies the puncturing position, to perform a puncturing move-
ment in a direction transverse to the lengthwise direction of the lancet
supply strip, said lancing drive being configured for moving the lancet
together with the lancet supply strip in the puncturing movement; and

a bending mechanism for bending a section of the lancet supply
strip in the lengthwise direction of the lancet supply strip and for thereby
separating a lancet tip of the lancet from the lancet supply strip when
the lancet is moved together with the lancet supply strip by the lancing

drive.

2. The lancing system as defined in claim 1, characterized by

a tape cassette comprising the lancet supply strip with a plurality
of lancets arranged transversely to the lengthwise direction of the lancet
supply strip; and

a lancing device having

the receptacle accommodating the tape cassette;

the feed mechanism transporting the lancet supply strip of the
tape cassette, placed in the receptacle, to move the lancets of the lancet
supply strip one after the other to the puncturing position; and

the lancing drive causing the lancet, which occupies the punctur-

Ing position, to perform the puncturing movement.
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The lancing system as defined in claim 1 or 2, characterized in that the

lancet supply strip comprises test fields for examination of the samples
of the body liquid.

The lancing system as defined in any one of claims 1 to 3, characterizea
in that the lancet tips of the lancets of the lancet supply strip are en-
closed by a sterility protection which is broken by the lancet tip when a

section of the l[ancet supply strip containing the lancet (s bent.

A cassette comprising a lancet supply strip with a plurality of lancets,
arranged transversely to a lengthwise direction of the lancet supply strip,
wherein the lancet supply strip is longer along the lengthwise direction
than crosswise to the lengthwise direction, and a bending mechanism
for bending a section of the lancet supply strip in the lengthwise direction
of the lancet supply strip and for thereby separating a lancet tip of a lan-
cet from the lancet supply strip when the lancet is moved together with

the lancet supply strip by a lancing drive.

A lancing device for collecting a sample of a body liquid comprising:

a receptacle for accommodating a lancet supply strip with a plu-
rality of lancets, arranged transversely to a lengthwise direction of the
lancet supply strip and provided with a lancet tip for producing a punctur-
Ing wound;

a feed mechanism for transporting the lancet supply strip, placed
in the receptacle, to move the lancets of the lancet supply strip one after
the other to a puncturing position, wherein the feed mechanism is con-
figured to move the lancet supply strip along the lengthwise direction;
and

a lancing drive for causing a lancet from the plurality of lancets,
which occupies the puncturing position, to perform a puncturing move-

ment in a direction transverse to the lengthwise direction of the lancet
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supply strip, said lancing drive being configured for moving the lancet

together with the lancet supply strip in the puncturing movement; and

a bending mechanism for bending a section of the lancet supply
strip in the lengthwise direction of the fancet supply strip and for thereby
separating the lancet tip of the lancet from the lancet supply strip when
the lancet Is moved together with the lancet supply strip by the lancing

drive.

The lancing device as defined in claim 6, characterized in that for bend-
Ing the lancet supply strip the bending mechanism acts on a longitudinal

edge of the lancet supply strip.

The lancing device as defined in claim 7, characterized in that for bend-
Ing the lancet supply strip the bending mechanism acts on a longitudinal
edge of the lancet supply strip by at least one bending surface extending

obliquely to the puncturing direction.

The lancing device as defined in claim 7 or claim 8, characterized in that
the bending mechanism acts on a longitudinal edge of the lancet supply
strip by two bending surfaces, the bending surfaces being arranged at a

distance one from the other.

The lancing device as defined in any one of claims 1 to 9, characterized
In that the section of the lancet supply strip to be bent is moved in the

puncturing direction for bending.

The lancing device as defined in any one of claims 1 to 10, character-
1zed In that for performing a puncturing action, the lancing drive moves a
section of the lancet supply strip, together with the lancet, in the punctur-

Ing direction.
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The lancing device as defined in claim 11, characterized by a testing

facility for examination of the sample of the body liquid which is taken up
by applying a partial area of the lancet supply strip, which Is bent in the
lengthwise direction, to a body area in which a puncture wound has

been produced.

The lancing device as defined in claim 12, characterized in that the ac-
tion of the bending mechanism on the lancet supply strip Is interrupted
at the end of the puncturing action, the lancet supply strip is advanced
by the feed mechanism, and is then again bent in the lengthwise direc-
tion by the bending mechanism, and a partial area of the lancet supply
strip is applied to the body area in which the puncture wound has been

produced.

The lancing device as defined in any one of claims 6 to 13, character-
ized in that the lancet supply strip is exchangeably arranged in the re-

ceptacle.

The lancing device as defined in any one of claims 6 to 14, character-
ized by a strip cassette, arranged exchangeably in the receptacle, that

contains the lancet supply strip.

The lancing device as defined in claim 15, characterized In that the

bending mechanism is attached to the strip cassette.

The lancing device as defined in any one of claims 6 to 16, character-
ized in that the bending mechanism is designed in that the lancet, to-
gether with the section of the lancet supply strip on which it is carried, Is

held in a holder of the lancing drive, the holder being arranged trans-

versely offset to the puncturing direction between two guide elements,

about which the lancet supply strip Is guided.



18.

19.

20.

21,

22.

23.

CA 02674285 2016-08-30

21

A method for separating a lancet tip from a lancet supply strip of a lanc-
ing device having a lancet, comprising bending the lancet supply strip in
a lengthwise direction thereof so that the lancet tip is lifted off the lancet
supply strip when the lancet is moved during a puncturing movement to-
gether with the lancet supply strip in a direction transverse to the

lengthwise direction of the lancet supply strip.

The method as defined in claim 18, further comprising using a bending

mechanism arranged in the lancing device for bending the lancet supply

strip.

The lancing system as defined in claim 1, wherein the bending mecha-

nism is integrated into the lancing drive.

The lancing system as defined in claim 20, wherein the lancing drive is
configured to move the lancet from a first position wherein the section of
the lancet supply strip is in an unbent state to a second position wherein
the section of the lancet supply strip is bent in the lengthwise direction to

separate the lancet tip from the lancet supply strip.

The lancing system as defined in claim 21, wherein the lancing drive Is
configured to exert higher stress on a forward [ongitudinal edge of the

lancet supply strip than on a rear longitudinal edge of the of lancet sup-
oly strip.

The lancing system as defined in claim 22, wherein the bending mecha-

nism includes

two guide elements guiding the lancet supply strip,

a holder arranged offset transversely to the puncturing direction be-
tween the two guide elements, the holder being configured to hold

the lancet in the puncturing position, and
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the lancing drive being configured to move the lancet via the holder from
the first position to the second position to apply tensile stress to

the forward longitudinal edge of the lancet supply strip.

The lancing system as defined in claim 1, wherein the bending mecha-
nism includes at least one bending surface extending obliquely relative
to the puncturing direction, wherein one longitudinal edge of the lancet

supply strip presses against the bending surface.

The lancing device as defined in claim 6, wherein the bending mecha-

nism is integrated into the lancing drive.

The lancing device as defined in claim 25, wherein the lancing drive Is
configured to move the lancet from a first position wherein the section of
the lancet supply strip is in an unbent state to a second position wherein
the section of the lancet supply strip is bent in the lengthwise direction to

separate the lancet tip from the lancet supply strip.

The lancing device as defined in claim 26, wherein the lancing drive Is
configured to exert higher stress on a forward longitudinal edge of the

lancet supply strip than on a rear longitudinal edge of the of lancet sup-

ply strip.

The lancing device as defined in claim 27, wherein the bending mecha-

nism includes

two guide elements guiding the lancet supply strip,

a holder arranged offset transversely to the puncturing direction be-
tween the two guide elements, the holder being configured to
hold the lancet In the puncturing position, and

the lancing drive being configured to move the lancet via the holder from
the first position to the second position to apply tensile stress to

the forward longitudinal edge of the lancet supply strip.
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The lancing device as defined in claim 6, wherein the bending mecha-
nism includes at least one bending surface extending obliquely relative
to the puncturing direction, wherein one longitudinal edge of the lancet

supply strip presses against the bending surface.

A lancing system for collecting samples of a body liquid comprising:

a lancet supply strip with a plurality of lancets, arranged transversely to
a lengthwise direction of the lancet supply strip;

a feed mechanism for transporting the lancet supply strip, placed in a
receptacle, to move the lancets of the lancet supply strip one af-
ter the other to a puncturing position, wherein the feed mecha-
nism is configured to move the lancet supply strip along the
lengthwise direction; and

a lancing drive for causing a lancet from the plurality of lancets, which
occupies the puncturing position, to perform a puncturing move-

ment,

said lancing drive being configured for moving the lancet together with
the lancet supply strip in the puncturing movement, whereby the
lancet supply strip is bent in the lengthwise direction of the lancet

supply strip and thereby a lancet tip Is separated from the lancet

supply strip.
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