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Disposable puncturing device and reusable

handling device for a puncturing device

The invention relates to a puncturing device comprising a band-shaped lancer carrier
carrying a plurality of lancets. Puncturing devices are for example needed by diabetic
patients who have to monitor the glucose content of their blood. Modern puncturing
devices offer a relatively pain free way to create a small puncturing which provides

body liquid, usually blood or interstitial fluid, for analysis.

Band-shaped lancet carriers of such devices are usually a tape, but may also be a
belt or chain. Puncturing devices comprising such a lancet supply provided by a
band-shaped lancet carrier carrying a plurality of lancets are known and convenient
to use. Once all lancets of a tape have been used, the lancet tape can be exchanged

for a new one carrying unused lancets.
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Sterile conditions of unused lancets have to be maintained at all times to avoid harm-
ful side effects, like infections, to be caused by the taking of a fluid sample. The de-
sign of puncturing devices and lancet tapes must also contribute to the general aim
to keep the costs of glucose monitoring as low as possible. Moreover, puncturing de-
vices should have a compact design to ease the burden on patients who have to
keep their puncturing device always at hand as the have to use it several times a

day.

It is therefore an object of the present invention to show how the costs for monitoring
of glucose or other analytes can be lowered. Moreover, it is an object of the present
invention to provide a compact puncturing device that can by safely and easily used

by a lay operator.
This object is met by a puncturing device as defined by the features of claim 1.

A substantial part of the manufacturing costs of puncturing devices using a lancet
tape carrying a plurality of lancets, are caused by the lancet drive and the transport
mechanism for moving the lancet into a launch position. As the transport mechanism
and the lancet drivé can easily used for hundreds or even thousands of lancing op-
erations known puncturing devices are designed for exchangeable tapes. For this
reason the housing of such puncturing devices can be reversibly opened and closed

for the exchange of a band-shaped lancet carrier.

Although some costs can be saved in this way, the inventors have realized that even
larger. cost savings can be achieved by a puncturing device which does not allow for
an exchange of a band-shaped lancet carrier and is therefore adapted for disposable
use. Exchangeable tapes need a separate packaging to maintain sterile conditions of
the lancets during storage, transportation and handling. Costs associated with such a
packaging can be avoided by a puncturing device according to the invention. More-
over, a puncturing device according to the present invention can be manufactured at
lower cost as such parts like lids for reversibly opening and closing a tape compart-
ment are not needed. Hence, a puncturing device according to the present inventions
provides a way to lower the costs associated with the treatment of diabetics or other
diseases which require monitoring of an analyte content in blood or interstitial fluid.
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A puncturing device according to the present invention has the additional advantages
of a very compact design, easier handling, because patients do not have to replace
tapes, and improved safety, because any risk of contamination due to handling of

lancet tapes can be avoided.

The housing of a puncturing device according to the present invention comprises at
least two housing parts between which an irreversible connection is formed upon en-
closing the band-shaped lancet carrier thereby enclosing the carrier irremovably in
the housing. Within the context of the present invention the terms “irreversible” and
“irremovably” mean that the housing cannot be opened nor the tape removed from

the housing without destroying the housing.

The at least two parts of the housing may be manufactured as separate pieces which
are connected when the band-shaped lancet carrier is enclosed in the housing. It is
also possible to manufacture the housing as a single piece which comprises two
parts which can be moved in relation to each other, for example by bending along a
fold line which connects the parts. Such a housing may be made of plastic and a fold
line, along which two housing parts may be pivoted with respect to each other, may
be created simply by a reduced thickness of the material. For example, a housing
provided as a single piece may comprise a bottom part and a lid, which is connected
to the bottom part along a fold line. In such an embodiment the fold line forms a first
connection between the housing parts. To achieve irreversible enclosing of the lancet
carrier in such a housing a second and irreversible connection has to be formed upon
enclosing the band-shaped lancet carrier, for example along the rim of a lid-part
where it touches a bottom-part after closing. Such a second connection may, for ex-

ample, be achieved by welding, use of an adhesive or positive locking.

As puncturing devices according to the invention can be provided with a very com-
pact design which is very advantageous for travelling, some patients prefer larger
devices for home use as larger devices can offer the advantage of easier handling,
for example by being provided with larger operation elements. Especially patients
whose manual dexterity is impaired by age or disease often prefer larger devices.
Manufacturers have therefore often provided different puncturing devices to address
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the needs of different consumers groups, although the manufacturing of different de-

vices is expensive.

Another aspect of the present invention provides a cost efficient way to meet the de-
mands of different patient groups regarding size and appearance of puncturing de-
vices. This aspect of the invention refers to a reusable handling device for a punctur-
ing device. A reusable handling device according to this aspect of the invention com-
prises a compartment for holding a puncturing device and a control mechanism
which comprises at least one coupling element configured for coupling the control
mechanism with an operation element of a puncturing device held in the cqmpart-

ment.

A small puncturing device as defined by the features of claim 1 can be placed in the
compartment of such a reusable handling device and actuated via the control mecha-
nism of the handling device. The control mechanism may for example be as simple
as a button on the outside of the handling device connected to a pushrod which ac-
tuates a button on the outside of the puncturing device. In this way any operation ele-
ments of a puncturing device, for example for triggering a lancing operation or acti-
vating a transport mechanism to place a fresh lancet in a launch position, can be op-

erated by the handling device.

A reusable handling device can be manufactured at low cost and designed to meet
the needs of special patient groups. For example, a handling device with like large
operation elements can be provided for elderly patients. A manufacturer can also
provide at low cost handling devices with a special appearance appealing to children

or the ever changing demands of fashion.

Such a reusable handling device is most advantageous with a puncturing device
adapted for disposable use. However, a handling device according to the present
invention may also be used with other puncturing devices which may even use a re-
chargeable lancet supply that may or may not be provided as lancet tapes, e.g. as

stack or disk magazines.



10

15

20

25

30

35

WO 2008/110267 PCT/EP2008/001560

Another aspect of the present invention refers to a puncturing device using a cover-
ing tape which covers the opening of the device housing against which a body part is
pressed for puncturing. Preferably, the covering tape is moved by the transport
mechanism of the device together with the band-shaped lancet carrier. Such a cover-
ing tape allows a puncturing device to be hygienically used for several patients be-
cause the covering tape protects the puncturing device from contamination by body

fluids of a patient against whose skin it is pressed.

Although such a covering tape is very advantageous for a puncturing device adapted
for disposable use, it may also be used for puncturing devices which may be re-
charged by exchangeable lancet tapes or lancet magazines. An aspect of the present
invention therefore refers to a puncturing device comprising a housing having an
opening, against which a body part is pressed for puncturing, and an outward pas-
sage and an inward passage for a covering tape, said opening being arranged be-
tween the passagés, which are adapted for guiding a covering tape from the interior
of the housing through the outward passage, across the opening and through the

inward passage back into the housing.

If such a puncturing device uses an exchangeable lancet tape, it is advantageous to
provide the lancet tape and the covering tape cassette which is configured to be
placed in a compartment of the puncturing device. Therefore, an aspect of the pre-
sent invention refers to a cassette containing a tape carrying a plurality of lancets and
on top of that tape a covering tape. Preferably, the covering tape is longer than the
lancet carrying tape. For example, a loop of the covering tape may be provided to

facilitate covering of the device opening.

Further aspects and advantages of the invention are explained on the bases of ex-
emplary embodiments with reference to the attached figures. Identical and corre-
sponding parts are identified using corresponding reference numerals. In the figures:

Figure 1 shows an embodiment of a puncturing device in a cut open view;

Figure 2a  the puncturing device in a second cut open view from below,
Figure 2b  a handling device for the puncturing device in a cut open view;
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Figure 3 a second embodiment of a puncturing device in a cut open view; and
Figure 4 another cut open view of the embodiment shown in figure 3.

Figures 1 and 2a show a puncturing device 1 adapted for disposable use comprising
a tape 2 carrying a plurality of lancets 3, a transport mechanism for positioning the
lancets 3 sequentially in a launch position by moving the tape 2, a lancet drive 4 for
driving a lancet 3 from the launch position into a puncturing and retraction movement,
and a housing 5, in which the tape 2 and the lancet drive 4 are arranged. In figure 1
the housing 5 is shown cut open so that components of the device arranged inside

the housing 5 can be seen.

The housing 5 comprises two housing parts which are irreversibly connected upon
enclosing the tape 2 in the housing 5 thereby sealing the tape 2 irremovably in the
housing 5. In the example shown the first housing part is provided as a bottom part
which is closed by a second housing part (not shown) in the form of a lid, after the
tape 2, the transport mechanism and the lancet drive 4 have been placed in the bot-

tom part. The bottom part includes a base plate and sidewalls.

Because the housing parts are irreversible connected, the tape 2 cannot be removed
from the housing 5 without destroying the housing 5. An irreversible connection of the
housing parts may be achieved by positive locking or, preferably, by a continuous
connection as may be achieved by an adhesive or welding. Of course, the housing
may constitute more than two irreversibly connected housing parts to achieve the
desired result that a user cannot access the interior of the device 1 without destruc-

tion.

The transport mechanism of the embodiment shown includes a first reel 6, around
which an unused section of the tape 2 is wrapped carrying unused lancets, and a
second reel 7 for wrapping used sections of the tape 2 carrying used lancets. The
positions of both reels 6, 7 with respect to the housing 5 are fixed. The second reel 7
is coupled to a drive wheel 8 in such a way that a rotation of the drive wheel 8 causes
a rotation of the second reel 7. The drive wheel 8 protrudes with a section 9 through

an opening of the housing 5. Hence, a user can rotate the drive wheel 8 in order to
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move the tape 2 and position another lancet 3 in the launch position. In the example
shown the drive wheel 8 is provided as a gearwheel for improved coupling with the
second reel 7. The reels 6, 7 and the gear wheel are arranged in a fixed position with
respect to the housing 5. Although it is in principle also possible to arrange the trans-
port mechanism on a carriage which is movable with respect to the housing in such a
way that during a puncturing movement the carriage moves together with a punctur-

ing lancet 3 in the puncturing direction.

In the example shown the drive wheel 8 constitutes an operation element for operat-
ing the transport mechanism as a user may actuate the drive mechanism via the ac-
cessible section 9 of the drive wheel 8. Another operation element 10 for operating
the lancet drive is provided as a trigger element protruding through another opening
in the housing 5. The trigger element 10 is configured for transmitting a pushing mo-
tion onto the lancet drive 4 for triggering a puncturing and retraction movement of a

lancet 3.

The lancet drive 4 of the embodiment shown comprises a drive spring 12 as an en-
ergy storage for providing energy for the acceleration lancets. The drive spring 12
may be made of metal but is preferably made of plastic and may be provided as an
elastic plastic element, for example a coil, compressible block or band. Other possi-
ble energy storage means include a battery for an electro-magnetical drive. The drive
spring 12 acts between a rotor 11 and the drive wheel 8. One end of the drive spring
11 is attached to the drive wheel 8, the other end to the rotor 11. In this way the drive
spring 12 is coupled to the transport mechanism in such a way that transportation of
a lancet to the launch position causes a tensioning of the drive spring. The drive
wheel can turn in one direction only. This may be achieved for example by a ratchet

and pawl mechanism, for example.

The rotor 11 is locked by an interlock (not shown) which engages the recess 14 of
the rotor 11. Hence, a rotation of the drive wheel 8 causes tensioning of the drive
spring 12. After about one full turn the drive wheel is locked and a fresh lancet is in
the launch position. If the interlock of the rotor 11 is then opened by pressing the trig-
ger element 10, the tension of the drive spring 12 will cause the rotor 11 to rotate.
The trigger element 10 may be integrated into the transport mechanism in such a
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way that it is automatically actuated after a fresh is lancet is placed in the launch po-

sition and the drive spring 12 tensioned.

The rotor 11 is coupled to a conrod 15 for transforming a rotary motion of the rotor 11
into a linear puncturing and retraction motion. The linear motion of the lancet drive 4
will cause a lancet 3 facing the opening 16 of the housing, i.e. the lancet in the
launch position, to perform a puncturing and retraction motion, i.e. puncture a finger

which is pressed against opening 16.

In order to increase the precision with which a lancet 3 is positioned in the launch
position, the tape is provided by mechanical position markers which interact with a
position sensor of the transport mechanism to stop a positioning movement of the
tape 2 when a lancet 3 has reached the launch position. For example the tape can be
provided with equidistant holes as position markers. Every time such a hole reaches
the position sensor (not shown), the drive wheel is locked until the rotor 11 has

turned, i. e. the lancet has been used.

The lancet tape 2 of the embodiment shown carries at least 100, preferably at |least
200 lancets, especially at least 400 lancets, which may be made of steel, for example
by laser cutting or etching. The lancets are arranged side by side on the tape 2 as
shown in figure 1, although it is also possible to arrange the lancets lengthwise. If the
lancets 3 are aligned across the longitudinal direction of the tape 2 as shown in figure

1 more lancets may be placed on a tape 2 of a given length.

The breadth of the tape is equal or less than 10 mm, preferably equal or less than 8
mm, especially equal or less than 7 mm. In this way the device can be designed in
very compact shape with a thickness of 14 mm or less, preferably 12 mm or less,
especially 10 mm or less. For example the dimensions of the device may be 60 mm
by. 30 mm by 10 mm. The puncturing device 1 fills a volume of less than 50 cm’. Itis
advantageous ff it fills a volume of equal or less than 20 cm®, preferably equal or less

than 18 cm?, especially equal or less than 15 cm’.

The device has an approximately cuboid shape. The opening 16 of the housing 5 has
a distance from the edges of the housing 5 of 10 mm to 35 mm, preferably 10 mm to
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20 mm, especially 13 to 17 mm. In the example shown, the opening 16 is arranged in

the middle of a longitudinal side of the device.

The tape 2 is arranged with quarter twists 18, 19 between which the launch position
is located. The quarter twists 18, 19 contort the tape 2, which is otherwise arranged
parallel to the sidewalls of housing 5, in such a way that lancets in the lauch position
facing the opening 16 are perpendicular to lancets carried by tape sections wrapped
around reel 6 or 7. For this reason the device 1 can be made very flat despite holding
a rather long lancet tape with 1000 or more lancets 3. To each of the quarter twists
any number of half twists may be added to achieve the same configuration (e.g. %

twists), although the necessary space increases accordingly.

Adjustment of the puncturing depth may be provided by movement of the lancet drive
4 in relation to the housing 5 which may be achieved by another gearwheel or a
slider protruding out of the housing. Another possibility for an adjustment of the punc-
turing depth is the use of different sized caps. For example a manufacturer may pro-
vide three different plastic caps for three different puncturing depths. Such caps can
be provided at low cost and plugged onto the opening 16. Another possibility is to
provide a cap which can be screwed onto the opening in such a way that the punctur-

ing depths can be adjusted by turning the cap.

The small and compact design of the puncturing device 1 makes it ideally suited for
travelling. However, people whose manual dexterity is impaired by disease or ad-
vanced age often prefer larger device with a larger operation element or operation
elements for home. use. Figure 2b shows a reusable handling device 30 for the punc-
turing device 1 shown in figures 1 und 2a. This reusable handling device 30 facili-

tates handling of the small puncturing device 1.

The handling device 30 comprises a compartment 31 for holding the puncturing de-
vice 1 and a control mechanism comprising a coupling element 33 configured for
coupling the control mechanism with the trigger element 10 of the puncturing device
1. The coupling element 33 is provided as a button 34 connected to a push rod 35
which actuates the trigger element 10 when the button 34 is pressed and a handling

device 1 is held in the compartment 31.
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The handling device 30 also comprises a coupling element 36 configured for coupling
the control mechanism with the transport mechanism of the puncturing device 1. This
coupling element 36 comprises a gearwheel 37 configured to engage the drive wheel
8 of the puncturing device 1. Gearwheel 37 of the handling device 30 can be con-
nected to an electro motor (not shown) which may be used for driving the transport
mechanism 6, 7, 8 or tensioning of the drive spring 12. Gearwheel 39 in figure 2b
symbolizes an electromotor or other mechanism for actuating the drive wheel 9 of the
puncturing device 1. A possibility for actuating the drive wheel 9 and thereby to drive
the transport mechanism is to make button 34 turnable and coupled to gearwheel 37.
In this way the button may be given a dual function to actuate both the trigger ele-
ment 10 and the drive wheel 9 of the puncturing device 1.

The compartment 31 of the handling device may have an opening corresponding in
size and location to opening 16 of the piercing device 1. Another possibility is to pro-
vide compartment 31 with a much larger opening as shown in figure 2b, e.g. by re-
moving a section of the side wall of the handling device 30 to provide a window to

compartment 31.

As the puncturing device 1 is adapted for disposable use it is most cost efficient to
limit its design to the most essential features. The handling device 30 can provide
additional features like, for example, signalling means for signalling the impending
need to exchange the puncturing device 1 or a counter for informing the user about
the number of used lancets or the remaining number of unused lancets in the punc-
turing device 1. The handling device 30 may also include a pressure sensor for
automatically triggering a puncturing movement if the device is pressed with a suffi-
cient force against a body part for gaining example. Moreover, the handling device 30
may provide for an adjustment of the puncturing depths, for example by moving the
puncturing device 1 inside the compartment 31 in the piercing direction. Other possi-
ble features of the handling device 30 include an integrated measuring device for
analysing samples gained by puncturing or a compartment for storing test elements

for analysing a sample.
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The handling device 30 may be designed to meet special customer demands. For
example, the handling device 30 may be designed especially for use by medical per-
sonal in a hospital. Advantageous features for such a handling device include an in-
dicator to inform a user in time of the need to exchange the puncturing device, for
example, if only ten lancets are left. Another possibility is a handling device for pae-
diatric use. Such a handling device might be given a toy look to make it more appeal-
ing to children. The handling device 30 might also be given additional features like a
pocket lamp or a laser pointer. With respect to the ever changing demand of fashion
an advantage of the handling device 30 is that it comprises a housing 32 surrounding
the puncturing device 1. The housing 32 may be only slightly larger than the punctur-
ing device 1 and be used primarily to change its appearance, e. g. with respect to

colour.

Figures 3 and 4 show another embodiment of a puncturing device 1 adapted for dis-
posable use. This embodiment differs from the embodiment shown in figures 1 and
2a by a covering tape 40 which covers the opening 16 of the housing 5 against which
a body part is pressed for puncturing by a lancet 3. The covering tape 40 is moved by
the transport mechanism (e.g. reels 6, 7 and drive wheel 8) together with the lancet
carrying tape 2. Transport of the lancet tape 2 is thereby directly coupled to the cov-
ering tape 40 such that moving the lancet tape 2 causes like movement of the cover-
ing tape 40. The lancet carrying tape 2 and the covering tape 40 are both wrapped
around the supply reel 6. As sections of the covering tape 2 and the lancet carrying

tape 40 are used, they are wrapped around the second reel 7.

The covering tape 40 may for example be made of laminated paper or plastic foil or
any other material that can be pierced by a lancet 3. Preferably, the covering tape is
transparent to allow a user to see the opening 16 through the covering tape 40. The
covering tape 40 serves to prevent contamination of the device 1 by a patient’s body
fluid. This feature is especially advantageous if the device 1 is to be used for several

people, as is usually the case in hospitals.

The housing 5 of the puncturing device 1 shown in figures 3 and 4 has an outward
passage 41 and an inward passage 42 for the covering tape 40. The opening 16,
against which a body part is pressed for puncturing, is arranged between these pas-
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sages 41, 42, which are adapted for guiding the covering tape 40 from the interior of
the housing 5 trough the outward passage 41 across the opening 16 and through in

the inward passage 42 back into the housing 5.

The distance between neighbouring lancets 3 of the carrier tape 2 is preferably equal
or larger than the distance between opening 16 and inward passage 42. In this way
the area of the covering tape 40 which has been covering the opening 16 is moved

into the device when a new lancet 3 is positioned in the launch position.

In the example shown in figures 3 and 4 the covering tape 40 is provided in the punc-
turing device 1. Another possibility is to provide the covering tape 40 in the handling
device 30. The advantages of a covering tape 40 may then be used as a feature of
the handling device 30 and the puncturing device 1 provided with a very small and
compact design. The covering tape 40 may then be much longer than the lancet car-
rying tape 2 of a puncturing device 1 in order to last for several puncturing devices 1.
The covering tape 40 may also be provided as an exchangeable part of the handling

device 30, for example provided in a cassette.
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Claims

Puncturing device comprising

a band-shaped lancet carrier (2) carrying a plurality of lancets (3),

a transport mechanism (6, 7, 8) for positioning the lancets (3) sequentially in a
launch position by moving the band-shaped lancet carrier (2),

a lancet drive (4) for accelerating a lancet (3) from the launch position for a
puncturing movement, the lancet drive (4) comprising an energy storage (12) for
providing energy for the acceleration of the lancet (3),

a trigger element (10) for triggering the lancet drive (4) to release energy form
the energy storage (12) to accelerate the lancet (3) for a puncturing movement,
and '

a housing (5) which comprises at least two housing parts and encloses the
band-shaped lancet carrier (2) and the lancet drive (4), the housing (5) having
an opening (16), against which a body part is pressed for puncturing by a lancet
(3) positioned in the launch position, wherein

the transport mechanism (6, 7, 8) comprises at least one part (6, 7, 8) which is
arranged in a fixed position with respect to the housing (5),

characterized in that

the puncturing device (1) is adapted for disposable use in that an irreversible
connection between the housing parts is formed upon enclosing the band-
shaped lancet carrier (2) thereby enclosing the band-shaped lancet carrier (2) ir-

removably in the housing (5).

Device according to claim 1 characterized in that the lancet carrier (2) carries at
least 100 lancets (3), preferably at least 200 lancets, especially at least 400 lan-

cets.

Device according to any one of the preceding claims characterized in that the
transport mechanism comprises a drive wheel (8), which is coupled to a reel (7)
for wrapping used sections of the lancet carrier (2) carrying used lancets (3).

Device according to claim 3 characterized in that the drive wheel (8) protrudes

through an opening of the housing (5).
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Device according to any one of the preceding claims characterized in that the
energy storage includes a drive spring (12) which is coupled to the transport
mechanism (8) in such a way that transportation of a lancet (3) to the launch

position causes a tensioning of the drive spring (12).

Device according to any one of the preceding claim characterized in that the
lancet drive (4) comprises a spring driven rotor (11) and a conrod (15) for trans-
forming a rotary motion of the rotor (11) into a linear puncturing and retraction

motion.

Device according to any one of the preceding claims characterized in that the
lancet carrier (2) is provided by mechanical position markers which interact with
a position sensor of the transport mechanism to stop a positioning movement of
the band-shabed lancet carrier (2) when a lancet (3) has reached the launch

position.

Device according to any of the preceding claims characterized in that the lan-
cets (3) are aligned across the longitudinal direction of the band-shaped lancet

carrier (2).

Device according to any of the preceding claims characterized in that the
breadth of the lancet carrier (2) is equal or less than 8 mm, preferably equal or

less than 6 mm, especially equal or less than 5 mm.

Device according to any of the preceding claims characterized in that the lancet
carrier (2) is arranged with two quarter twists (18, 19) between which the launch

position is located.

Device according to any of the preceding claims characterized by a covering
tape (40) which covers the opening (16) of the housing (5) against which a body

part is pressed for puncturing by a lancet (3).
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12.

13.

14.

15.

16.

17.

15

Device according to claim 12 characterized in that the covering tape (40) is
moved by the transport mechanism (6, 7, 8) together with the lancet carrier (2).

Device according to any of the preceding claims characterized in that it has a

thickness of 14 mm or less, preferably 12 mm or less, especially 10 mm or less.

Device according to any of the preceding claims characterized in that it has a
volume of less than 20 cm?®, preferably less than 18 cm?, especially less than 15

cm®.

Device according to any of the preceding claims characterized in that the open-
ing (16) of the housing (5) has a distance from edges of the housing (5) of 10

mm to 20 mm, preferably 13 mm to 17 mm.

Device according to any of the preceding claims characterized in that the trans-
port mechanism (6, 7, 8) comprises at least one part (6, 7) which is arranged in-

side the housing (5).

Reusable handling device for a puncturing device (1) according to any one of
the preceding claims, comprising

a compartment (31) for holding a puncturing device (1) according to any one of
the preceding claims, and

a control mechanism comprising at least one coupling element (33, 36) config-
ured for coupling the control mechanism with an operation or trigger element (9.

10) of a puncturing device (1) held in the compartment (31).
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