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BLOODsLANCET DEVI CE FOR W THDRAW NG BLOOD FOR DI AGNOSTI CS PURPCRES The ™~
i Avention relates to a blood | ancet device for with- qQaﬂgggvbl og~I§%
di agnosti c purposes, conprising a hous- ing, a |ancet "ol [ vab
wi thin the housing, for holding a | ancet which conprises a | ancet body nade
of a plastic material and a needle fixed in the |ancet body, and a | ancet
drive to drive the puncturing and retraction novenent of the |ancet hol der
with a lancet held therein, the housing having, at its anterior end in the
puncturing direction, an exchange-
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Blood lancet device for withdrawing blood

for diagnostic purposes

The invention relates to a blood lancet device for
withdrawing blood for diagnostic purposes, comprising a
housing, a lancet holder, wmovable within the housing, for
holding a lancet which comprises a lancet body made of a
plastic material and a needle fixed in the lancet body, and a
lancet drive to drive the puncturing and retraction movement of
the lancet holder with a lancet held therein, the housing
having, at its anterior end in the puncturing direction, an
exchangeable skin-contact part with an outlet opening for the
lancet, said skin-contact part being provided with "a contact
surface for pressing against the skin when using the blood
lancet device. The skin-contact part and lancet form components
of a disposable item which is intended for once-only use and
can be inserted at the anterior end of the housing in a single
handling operation, said disposable item being designed in such
a way that the lancet can be inserted into the housing only

together with the skin-contact part.
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abl e skin-contact part with an outlet opening for the | ancet, said

'ski n-contact part being provided with a contact surface for pressing

agai nst the skin when using the blood | ancet device. The skin-contact part
and | ancet form conponents of a disposable itemwhich is intended for
once-only use and can be inserted at the anterior end of the housing in a
singl e handling operation, said disposable item being designed in such a
way that the lancet can be inserted into the housing only together with the
skin-contact part. In various diseases it is necessary to test human bl ood
for specific blood values. To this end it is often sufficient to

In various diseases it is necessary to test human blood
for specific blcod values. To this end it is often sufficient
to withdraw_from the body only a small quantity of blood in the
form of a blood droplet by producing a small puncture wound. An
especially important example is diabetes, in which the blood

must be tested at regular intervals for its glucose content.

The puncture wound is commonly produced using blood
lancet devices comprising a puncturing instrument and
exchangeable lancets which are mutually adapted. The puncturing
instrument contains the lancet holder into which one lancet at
a time can be exchangeably inserted. During the puncturing
operation the lancet holder with the lancet is moved rapidly in
the puncturing direction until the tip of the lancet emerges
from the outlet opening of the skin-contact part and produces a
small puncture wound in the body part against which the skin-
contact part is pressed. The lancet holder with the lancet is
then retracted counter to the puncturing direction. An example
of a lancet device of this type is described in US patent

4,442,836.

Hereinafter, the end of the puncturing instrument
bearing the ocutlet opening will be called the anterior end, and

the opposite end will be called the posterior end.

To avoid infection, a new lancet must be used for each
puncturing operation. The instrument described in the above
mentioned US patent specification is therefore designed in such

a way that the used lancet is automatically ejected from the
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wi,t hdraw fromthe body only a snmall quantity of blood in the formof a

bl ood droplet by producing a small puncture wound. An especially inportant

exanple is diabetes, in which the bl ood3nust be tested at regular intervals

for its glucose content. The puncture wound is commonly produced using

bl ood | ancet devices conprising a puncturing instrunent and exchangeabl e

| ancets which are nutually adapted. The puncturing instrunent contains the

| ancet hol der into which one |lancet at a time can be exchangeably inserted.

During the puncturing operation the lancet holder with the lancet is
instrument following each puncturing operation, when the

instrument is retensioned.

However, a risk of infection may originate not only
from the lancet itself, but alsc from the contact surface of
the puncturing instrument pressed against the skin. This
applies particularly within the hospital sector and in medical
practices in which the same blood-sampling instrument is used
for different patients. Here, on account of the possible
transfer of pathogens contained in the patients' blood, there
is a high risk of infection with, for example, AIDS or

hepatitis-B viruses.

In order to exclude the risk of infection via the skin-
contact surface, in a known instrument of the kind described in
the preamble a special skin-contact part is provided which is
exchanged together with the lancet. With this arrangement, the
lancet and the skin-contact part are two separate parts which
are assembled to form a unit which can be attached to the lower
end of the puncturing instrument and is intended for once-only
use. Such a unit composed of a lancet and a skin-contact part
which is intended for once-only use is here called a disposable

item.

In the known blood lancet device, the skin-contact part
is designed as a longitudinal sleeve whose length is almost a
third of the overall length of the blood lancet device (when it
is in the "usable state", i.e. ready for use) and completely
surrounds its lower end. The lancet sits in the sleeve as a

separate component, being held anteriorly by elastic plastic
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moved rapidly in the puncturing direction until the tip of the | ancet
energes fromthe outl et opening of the skin-contact part and produces a
smal | puncture wound in the body part against which the skin-contact part
is pressed. The | ancet holder with the lancet is then retracted counter to
the puncturing direction. An exanple of a |lancet device of this type is
described in U S. Pat. No. 4,442,836. Heinafter, the end of the puncturing
i nstrunment bearing the outlet opening will be called the anterior end, and
the opposite end will be called the posterior end. To avoid infection, a
new | ancet susipbe uskilchordeiwd the retraction movement following the

puncture. This instrument is tensioned by manually pushing back
the lancet holder which, in the usable state, is covered by the
sleeve-type skin-contact part. Following the puncture, the
instrument can therefore be retensioned only if the skin-
contact part is first removed. Although this ensures that the
disposable item consisting of the skin-contact part and the
lancet must be removed before the device is tensioned or re-
used, it does not reliably prevent the same disposable item
from being re-inserted into the housing and re-used, following
removal of the disposable item and retensioning of the blood
lancet device. Unintentional or deliberate re-use of the
disposable item (on account of ignorance of the associated

risks) therefore cannot be excluded.

An object of the invention is therefore to reliably
prevent re-use of all parts of a blood lancet device which may

come into contact with the patient's blood.

In a blood lancet device of the type described in the
preamble this is achieved according to the invention in that,
in the disposable item, the skin-contact part and the lancet
body are connected to one another to form a unit and at the
point of connection between the skin-contact part and the
lancet body a first predetermined breaking section is provided
by means of which the skin-contact part and the lancet body are
separable from one another following insertion of the

disposable item.
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puncturing operation. The instrunment described in the above nentioned U. S.
Pat. No. is therefore designed in such a way 2 that the used | ancet is
automatically ejected fromthe instru- ment foll ow ng each puncturing
operation, when said instru- ment is retensioned. However, a risk of
infection may originate not only fromthe |ancet itself, but also fromthe
contact surface of the

It is characteristic of the invention that, when being
inserted into the puncturing instrument, the disposable item is
in an insertion state in which the skin-contact part 1is
(directly or indirectly) connected with the lancet body to form
an unit therewith. This insertion state is maintained until
either the skin-contact part or the lancet or both are in their
end position (position for use) within the blood lancet device.
In the insertion state, the blood lancet device is not usable,
because the lancet body is firmly connected with the skin-

contact part.

By severance at the predetermined breaking section, the
disposable item is transformed from the insertion state into a
usable state in which the lancet body, and therefore the
lancet, is free, so that the puncturing and retraction movement
for the production of a puncture wound is possible. The skin-
contact part and the lancet are designed in such a way that, in
the usable state following severance at the predetermined
breaking section, it is practically impossible to insert them
into the puncturing instrument (although it may be possible
with the aid of supplementary tocols such as, for example,
"tweezers). In particular, the skin-contact part is so small
that it can in practice be attached only in conjunction with
the disposable item at the anterior end of the blood lancet
device. Re-use both of used lancets and of used skin-contact
parts following severance at the predetermined breaking section

is thereby excluded in practice.

The tip of the lancet is commonly protected with a tip-

protection cap, which is connected with the lancet body via a
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punct.uring instrunment pressed against the skin. This applies particularly
within the hospital sector and in nedical prac- tices in which the sane

bl ood-sanpling instrunent is used for digfferent patients. Here, on account
of the possible transfer of pathogens contained in the patients' bl ood,
there is a high risk of infection with, for exanple, AIDS or hepatitis-B
viruses. In order to exclude the risk of infection via the skin- contact
surface, in a known instrunment of the kind described in the preanble a
speci al skin-contact part is envisaged which is exchanged together with the
| ancet . W tprédésSermined breaking section and is removed before the lancet

is used. A tip-protection cap of this type is also preferably
pro&ided in the case of the invention, the predetermined
breaking section between the tip-protection cap and the lancet
body being a second predetermined breaking section
(supplementary to the first predetermined breaking section at
the point of connection between the skin-contact part and the
lancet body). In this embodiment, the disposable item is
preferably designed in such a way that the first and second
predetermined breaking sections can be severed in a single
handling operation (preferably simultaneously). This simplifies
handling in that the disposable item can be transformed from
the insertion state into the usable state with a single

movement of the hand.

The predetermined breaking section may be created using
methods familiar to a person skilled in the art. Generally it
is a web or strip of material which is mechanically weaker than
the rest of the disposable. Thereby the component of the
disposable (lancet body, skin body part and, where applicable,
tip-protection cap) separate selectively at the at least one
predetermined breaking section when the disposable is put under
mechanical stress such as by rotating the parts relative to

each other about their longitudinal axis.

The disposable item as a whole is preferably - with the
exception of the metallic lancet needle - a plastic injection
moulding. With this arrangement, the lancet body, the skin-
contact part and, where applicable, the tip-protection cap can

be manufactured in a single operation by the plastic injection-
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arrangenment, the |lancet and the skin-contact part are two separate parts
whi ch are assenbled to forma unit which can be applied at the | ower end of
the puncturing instrunent and is intendgd for once-only use. Such a unit
conposed of a |ancet and a skin-contact part which is intended for once-
only use is here called a disposable item In the known bl ood | ancet

devi ce, the skin-contact part is designed as a |ongitudinal sleeve whose
length is alnost a third of the overall |length of the blood | ancet device
(when it is in the "usable state", i.e. ready for use) and conpletely
surrounds imculdimg madhodhe dhenasiedlid sbeinghosheede ias the longitudinal

axis of the plastic part. With the use of this method,
predetermined breaking sections may simply take the form of
easily severable thin spots or webs of the injection-moulded

plastic material.

The connection between the skin-contact part and the
lancet body need not necessarily be direct. In an especially
preferred embodiment, the skin-contact part is connected to the
lancet body only indirectly, via the tip-protection cap, the
first predetermined breaking section being located at the point
of connection between the skin-contact part and the tip-
protection cap (at the edge of the outlet opening provided in
the skin-contact part), while the second predetermined breaking
section is, as usual, created between the tip-protection cap

and the lancet body.

A disposable item according to the invention is
inexpensive to manufacture. With manufacture as a plastic
injection moulding, the manufacturing costs scarcely differ
from those of lancets commonly used in bloocd lancet devices. A
low purchase price is an additional incentive to avoid the re-
use of used disposable items. In the invention the tip-
protection cap provided anyway is used for handling the
disposable item. Therefore the skin-contact part can
essentially be designed as an annual plate, while in the state
of the art a sleeve is used for the handling. In addition to a
further reduction of manufacturing costs, the design of the
skin-contact part as a relatively small component also results

in a small overall size of the disposable item.
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separate conmponent, being held anteriorly by elastic plastic strips, which
drive the retraction novenent follow ng the puncture. This instrunent is
tensi oned by manual | y pushi ng back the | gancet hol der which, in the usable
state, is covered by the sleeve-type skin-contact part. Follow ng the
puncture, the instrunent can therefore be retensioned only if the
skin-contact part is first renoved. Al though this ensures that the
di sposabl e item consi sting of the skin-contact part and the | ancet nust be
renoved before the device is tensioned or reused, follow ng renoval of the
di sposable itemand reten- sioning of the blood | ancet device it does not
reliabl revent
' y p In order to make sure that the blood lancet device can
only be operated in a defined sequence of steps the lancet
drive in a preferred embodiment has means for ensuring that
repeated tensioning of the lancet drive is only possible after
removal of the lancet, which during the prior puncturing and
retraction movement was located in the lancet mounting. Various
possibilities for performing this function are known. In US
patent specification 4,442,836 mentioned above, for example,
the lancet mounting is provided with a lever arm which, during
the tensioning process, abuts against a fixed projection and
thereby automatically ejects the lancet. In this arrangement,
therefore, tensioning of the lancet device is only possible
when the used lancet is simultaneously ejected. The instrument
with the sleeve-type skin-contact part, also mentioned above,
has a re-tensioning lock such that the lancet holder can be
pushed back only when empty. Another, especially preferred
embodiment is described in greater detail below in the

description of an exemplifying embodiment of the invention.

An embodiment of this type is especially advantageous
because, in addition to the inventive safeguarding against re-
use of a skin-contact part and/or a lancet which has been used
and removed from the instrument ("re-use lock"), it ensures
that the lancet which is still in the instrument cannot be used
a second time. This provides virtually complete protection
againgt risks of infection due to mis-use of the blood lancet

device.
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t he sane disposable itemfrombeing re-inserted into the housing and
re-used. Accidental or deliberate re-use of the disposable item (on account

of

i gnorance of the associated risks) therefore cannot be excluded. An .

object of the invention is therefore to reliably prevent re-use of al
parts of a blood |ancet device which may cone into contact with the
patient's bl ood. 3

The invention is illustrated in greater detail below
using an exemplifying embodiment schematically represented in

the following figures:

Fig.1l A sectional view of a blood lancet device along
its longitudinal axis;

Fig.2 A partially cutaway side view of a disposable
item;

Fig.3 A sectional view along line III-III in Fig. 2;

Fig.4 A sectional view along line IV-1V in Fig. 2;

Fig.5 A sectional view alecng line V-V in Fig. 1;

Fig.6 A sectiocnal view along line VI-VI in Fig. 1.

Fig. 1 shows a blood lancet device 1 according to the
invention with a disposable item 3 inserted at its anterior end
2. The disposable item 3 comprises a lancet 4, a skin-contact
part 5 and a tip-protection cap 7. In Fig. 1 it is represented
in its usable state, lancet 4 sitting in a lancet holder 11,
and skin-contact part 5 being attached to an adjusting cap 9 of
the housing 10 in such a way that it closes its anterior
opening 8, apart from an outlet opening 6 for the lancet. The
tip-protection cap 7 is removed in the usable state, and for

this reason it is represented as a dashed line in Fig. 1.

In the embodiment shown, the puncturing and retraction
movement of the lancet heolder 11 and the lancet 4 located
therein is guided by a driver cam 15, which is formed by a
groove-shaped recess in the circular casing surface 14 of the
lancet holder 11. A driver pin 16 of a drive sleeve 17

enclosing the lancet holder 11 in this region engages with the
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In a-blood | ancet device of the type described in the preanble this is

achi eved according to the invention in that, in the disposable item the
ski n-contact part and the |ancet body ane firmly connected to one anot her
and at the point of connection between the skin-contact part and the | ancet
body a first predeterm ned breaking section is envisaged by neans of which
the skin-contact part and the | ancet body are separable from one anot her
following insertion of the dis- posable item It is characteristic of the

i nvention that, when being inserted into the puncturing instrunent, the

di sposabl e idxdmer cam 15. . The drive sleeve 17 extends within the housing

10 almost as far as the (in the puncturing direction) posterior
end of the blood lancet device 1. A spirally wound coiled
spring 18 which drives the drive sleeve 17, is also located
here within the drive sleeve 17. An ejector 20 runs through the
coiled spring 18. This ejector 20 engages at its anterior end
20a with the lancet holder 11 and has an operating button 21
disposed at its posterior end. The drive sleeve 17 is in
operative connection with an intermediate ring 25, which is
permanently secured with a tensioning ring 24, on to which the

adjusting cap 9 can be screwed.

For tensioning of the blood lancet device 1, the
hougsing 10 is held by its upper sleeve part 22, and the
tensioning ring 24 with the intermediate ring 25 and hence the
drive sleeve 17 is rotated to the right (when viewed counter to
the puncturing direction). This movement is conveyed via the
drive gleeve 17 to the coiled spring 18. At the end of the
tensioning movement an arresting device, not shown, stops the
drive sleeve, causing the coiled spring 18 to remain in the
tensioned state. A return spring 27 rotates the intermediate
ring 25 together with the tensioning ring 24 through a left-
hand movement relative to the drive sleeve 17 into its initial

state.

The lancet drive, which in its entirety is given the
number 12, is essentially formed by the coiled spring 18, the
drive sleeve 17, the driver pin 16, the driver cam 15 and the
ejector 20, which simultaneously provides a torsion protection

means. If the lancet drive is released by a disengaging element
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Is in an insertion state in which the skin-contact part is (directly or
irndirectly) firmy connected wwth the | ancet body. This insertion state is
mai ntai ned until either the skin-contactipart or the |lancet or both are in
their end position (position for use) within the blood |ancet device. In
the insertion state, the blood | ancet device is not usable, because the

| ancet body is firmy connected wth the skin- contact part. By severance
at the predeterm ned breaking section, the disposable itemis transforned
fromthe insertion state into a usable state in which the [ ancet body, and
therefore the, the drive sleeve 17 and the driver pin 16 disposed thereon

make a left-hand rotation (when viewed counter to the
puncturing direction). With this arrangement, driver pin 1€
travels along the driver cam 15, as a result of which the
lancet holder 11 and the lancet 4 located therein execute the

puncturing and retraction movement.

More precise details concerning the lancet drive used
in this exemplifying embodiment may be found in German

published patent application 42 12 315.

In Fig. 2, the disposable item 3 is represented in its
insertion state prior to the separation of its components, the
lancet 4, skin-contact part 5 and tip-protection cap 7. The
lancet 4 has a lancet body 31 made of a plastic material, in
which a metallic 1lancet needle 33 extends along its
longitudinal axis 32, which is represented as a dashed line.
Both ends of the lancet needle 33 project out of the lancet
body 31. The anterior end of the lancet needle 33 in puncturing
direction is formed as a sharp point 34, while the posterior
end has a stop surface 35. In contrast to (otherwise) commonly
used lancets the stop surface, which is used for positioning of
the lancet 4 within the lancet holder 11, is provided at the
lancet needle 33, and not the lancet body. In this way, exactly
reproducible puncturing depths can be achieved in the course of
successive punctures with different lancets, especially when
small puncture depths are used. More precise details concerning
this aspect can again be found in the German patent application
42 12 315. In the lancet described here, the lancet body has

four uniform webs 36 extending along its entire length,

Sheet Has Been RTlaced

BT



| ancet, is free, so that the puncturing and retraction nove- nent for the
production of a puncture wound is possible. The skin-contact part and the
| ancet are designed in such a way that,12n the usable state foll ow ng
severance at the predeter- m ned breaking section, it is practically
I npossible to insert theminto the puncturing instrunment (although it may
be possible with the aid of supplenentary tools such as, for exanple,
tweezers). In particular, the skin-contact part is so small that it can in
practice be attached only in conjunction with the disposable itemat the
anterior endigposkd IHto0%0? ahbsertekscabRe- ushe bdvhgotudindll et s32ndsof
used that in cross-section they form a cross (Fig. 4). An
intermediate body 38 with inclined contact-pressure surfaces 39
is located respectively between the webs 36 in the vicinity of

the posterior end of the lancet body 31.

The skin-contact part 5 essentially comprises a disc-
like ring-shaped part 41 and, moulded on to it, two hook-like
engaging elements 44, which are used for attachment to the
adjusting cap 9. The anterior surface of the skin-contact part
5 forms the contact surface 42, with which the blood lancet
device 1 is pressed against the skin. The distance between the
engaging elements 44, which are bent like hoocks away from the
longitudinal axis 32, is greater than the diameter of the front
face 45 of the lancet body 31. The outlet opening 6 for the
lancet tip 34 is located in the centre of the ring-shaped part

41 (represented in Fig. 1 in the usable state).

As previously mentiocned, the skin-contact part must for
various reasons be as small as possible. The diameter is at
most as large as the diameter of the anterior end 2 of the
‘blood lancet device 1. The dimension in the direction of the
longitudinal axis 32, including the attachment elements, is
less than 1 cm, preferably less than 5 mm. The corresponding
dimension of that part of the skin-contact part which in the
insertion state is accessible from outside should be
considerably smaller, to make separate insertion of the skin-
contact part 5 impossible in practice. In the represented
exemplifying embodiment, the skin-contact part 5 protrudes

beyond the anterior end 2 of the blood lancet device 1 only by
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ski n-contact parts foll ow ng severance at the predeterm ned breaking
section is thereby excluded in practice. The tip of the |lancet is conmonly
protected with a tip-protection cap, whiggh is connected with the |ancet
body via a predeterm ned breaking section and is renoved before the | ancet
Is used. A tip-protection cap of this type is also preferably envisaged in
the case of the invention, the pre- determ ned breaking section between the
tip-protection cap and the | ancet body being a second predeterm ned

br eaki ng

the length D shown in Fig. 2. This dimension should generally
be less than 2 mm. In the preferred embodiment, it is less than

1 mm.

As can be seen in Fig. 5, the adjusting cap 9 has
attachment means 54 for exchangeably attaching the skin-contact
part 5. In the embodiment represented, the attachment functions
as a type of bayonet fastening. Along a circumferential line of
the opening 8 of the adjusting cap 9 extend four shoulders 55.
Behind each shoulder 55, a web 56 serving as a rotation-
limiting stop 58 is centrally disposed. A guide recess 57 is

located between each pair of shoulders 55.

Fig. 2 shows that the tip-protection cap 7 extends
through the outlet opening 6 with a shaft 47 and, in the
section in front of the outlet opening 6, has a gripping zone
49 for handling the disposable item 3. The diameter of the
opening 6 should be less than 3.5 mm and preferably measure

about 2 to 2.8 mm.

The tip-protection cap 7 is connected with the skin-
contact part 5 by means of four webs 50 evenly distributed
around the boundary surface of the outlet opening 6 (Fig. 3).
The webs 50 are designed in such a way that they break when the
tip-protection cap 7 is rotated, and thus form the first
predetermined breaking section 52. The connection between the
tip-protection cap 7 and the lancet body 31 is formed by a
thin-walled surrounding web 51 between the front face 45 of the
lancet body 31 and the shaft 47 of the tip-protection cap 7.

This web 51 forms the second predetermined breaking section 53.
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4 section (supplenentary to the first predeterm ned breaking section at the
poi nt of connection between the skin-contact part and the | ancet body). In
this enbodi ment, the disposable itemisigreferably designed in such a way
that the first and second predeterm ned breaking sections can be severed in
a single handling operation (preferably sinultaneously). This sinplifies
handling in that the disposable itemcan be transfornmed fromthe insertion
state into the usable state with a single novenent of the hand.

To accommodate the lancet 4, the 1lancet holder 11
represented in Fig. 1 has an accommodating recess which is
essentially square 1in cross-section. The square recess is
adapted to the webs 36 (Fig. 4) of the lancet body 31 in such a
way that the lancet body 31 can be intrcduced into the lancet
holder 11 in four different positions, each turned through 920°
about the longitudinal axis 32. The skin-contact part 5 with
the engaging elements 44 can also be introduced into the guide
recesges 57 (Fig. 5) of the adjusting cap 92 in these four
positions. Two lugs 61 provided with sloping edges 60 protrude
into the accommodating recess of the lancet holder 11, said
lugs each being located on elastically deflectable tensioning
tongues 62. In addition a stop element 632 is provided at the
rear end of the accomodating recess running transversely to the
puncturing direction and located, when viewed counter to the

punturing direction, behind lugs 61.

To insert the disposable item 3 the lancet 4 is
introduced against the pressure of the tensioning tongues 62
into the lancet holder 11 with the lancet drive 12 tensioned.
Thereby the ejector 20 is pushed backwards. At the same time,
the lugs 61 slide on the intermediate bodies 38 of the lancet
body 31, said intermediate bodies being adjacent each 1lug.
Towards the end of the insertion movement, the two lugs 61
reach the contact-pressure surface 39 with their sloping edge
60, as a result of which the disposable item 3 is drawn into
the lancet holder 11. The insertion movement is completed when
the contact-pressure surface 35 touches the stop web 63.

Simultaneously, the two engaging elements 44 are introduced
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The predeterm ned breaking section may be created using nmethods famliar to
a person skilled in the art. Gen- erally it is a web or strip of materi al
whi ch is nechanically weaker than the rgest of the disposable. Thereby the
conpo- nent of the disposable (lancet body, skin body part and, where
applicable, tip-protection cap) separate selectively at the predeterm ned
breaki ng secti on when the disposable is put under nechanical stress such as
by rotating the parts relative to each other about their |ongitudinal axis.
The di sposable itemas a whole is preferably-with the exception of the
netal lic | anpeb rdedl adjupt fisgi capnj9ectiaontwo of the recesses 57, so that

the hook-like ends 44a of the two engaging elements 44 are
located at roughly the same longitudinal position as the stop
webs 56.

In this position the disposable item 3 is inserted into
the blood lancet device 1. In general, insertion of the
disposable item is considered "complete" for the purpose of the
invention when at least one of the two main components of the
disposable item, namely the lancet 4 and the skin-contact part
5, has reached its end position in the direction of the
puncturing movement. In the represented embodiment this is the
lancet 4, which is located in the lancet holder 1) in its

operating position.

Since in the insertion state the predetermined breaking
sections are still intact, the blood lancet device 1 is not yet
usable. In order to convert it into the usable state, the
second predetermined breaking section between the lancet body
31 and the tip-protection cap 7 must first be severed by left-
hand or right-hand rotation of the tip;protection cap 7. By
further rotation of the tip-protection cap 7 in the same
direction as before, the engaging elements 44 impinge against
the corresponding stop webs 56. In this position the ends 44a
of the engaging elements 44 each engage with a shoulder 55. Due
to this engagement and by abutment of the c¢onical
circumferential surface 46 of the ring-shaped part 41 against a
congruent surface of the adjusting cap 9, a reliable axial and
radial positioning of the skin-contact part 5 is ensured.

Continuation of the rotary movement of the tip-protection cap 7
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moul di ng.

Wth this arrangenent, the |ancet body, the skin- contact part

and, where applicable, the tip-protection cap can be manufactured in a
singl e operation by the plastic injec- 1 on-noul di ng net hod, the needl e
being located in the |longitudinal axis of the plastic part. Wth the use of
this method, predeterm ned breaking sections may sinply take the form of
easily severable thin spots or webs of the injection-noul ded plastic

mat eri al .

The connection between the skin-contact part and the |ancet body

need not necessarily be direct. In an especially preferred enbodi nent, the
ski n- cont aceus®s tRhecdonectwebs 050 to break, thereby also severing the

first predetermined breaking section 52.

The two predetermined breaking sections have thus been
severed in a single handling operation, namely by rotation of
the tip-protection cap 7, as a result of which the blood lancet
device 1 has been transformed from the insertion state into the
usable state. In the separated state, the individual elements
of the disposable item 3 cannot be re-inserted (or only with
the aid of a tool and with considerable effort, which precludes

accidental mis-use).

In the preferred embodiment described, means 64 (Fig.
1) are provided by which it is ensured that repeated tensioning
of the lancet drive is only possible after removal of the
lancet which during the prior puncturing and retraction
movement was located in the lancet holder. These means are

described below.

On its casing surface, the ejector 20 is provided with
an ejection-protection lug 65 which slopes upwards in
puncturing direction in a ramp-like fashion. Further forwards
and offset relative to the ejection-protection lug 65 on the
circumference, the ejector 20 also has a pin 66 (Fig. 1 and
Fig. 6). In front of the pin 66 and offset relative to it and
to the ejection-protection lug 65 on the circumference of the
ejector 20, there is a pushback protection lug 67 on the casing
surface of the ejector 20 which slopes upwards in a ramp-like
fashion counter to puncturing direction. The anterior end 20a

of the ejector 20 is designed in the form of a fork in such a
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the tancet body only indirectly, via the tip-protection cap, the first
predeterm ned breaking section being |ocated at the point of connection
bet ween the skin-contact part and the tip-protection cap (at the edge of
the outl et opening provided in the skin-contact part), while the second
predet erm ned breaking section is, as usual, created between the tip-
protection cap and the | ancet body. A disposable itemaccording to the

i nvention is inexpen- sive to manufacture. Wth manufacture as a plastic

i njection noul ding, the manufacturing costs scarcely differ fromthose of

| ancet s comuay wsudexd ben sbticdd yf annetbldewicdsin Ahe lancet holder 11 in the

region of the stop element 63.

Fig. 1 shows that the drive sleeve 17 has a first
elastic locking tongue 70 in the vicinity of its posterior end
which follows an initially axially parallel course and is then
bent slightly inwards. Tongue 70 protrudes into the drive
sleeve 17. Further forwards in the puncturing direction, the
drive sleeve 17 has a second elastic locking tongue 71 which
follows an arc-shaped course roughly along a circum-ferential
line. The free end of the second elastic locking tongue 71 is
provided with a lug 72 which protrudes into the interior of the
drive sleeve 17, said lug being offset relative to the first
locking tongue 70 (Fig. 6) on the circumference. In front of
the second locking tongue 71, another axially directed third
elastic locking tongue 73 is present on the drive sleeve 17.
This is positioned on the internal surface of the drive sleeve
and forms a deflectable ramp which slopes upwards in the

puncturing direction.

The drive sleeve 17 is now co-ordinated with the
-ejector 20 in such a way that, during a puncturing and
retraction movement of the lancet 4, the pin 66 of the ejector
20 and the second locking tongue 71, as shown in Fig. 1 and
Fig. 6, are located at the same height. This movement of the
lancet 4 is effected by a left-hand rotation of the drive
sleeve 17 (as represented in Fig. 6). With this arrangement,
the lug 72 of the.second locking tongue 71 moves over the pin

66 and engages behind it.
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| ow purchase price is an additional incentive to avoid the reuse of used
di sposable itens. Wth the invention the tip-protection cap is used for
handl i ng the di sposable item Therefpge the skin-contact part can be

very smal |,

preferably essentially as an annual plate. This conpares

favourably with the prior art where a big sleeve is required for handling

pur poses.

In addition to a substantial reduction of manufac- turing costs,

t he design of the skin-contact part as a rel a-

Because the ejector 20 is protected against rotary
movements, the right-hand rotation of the drive sleeve 17,
which is necessary for tensicning, is not possible. The
disposable item 3 must therefore first be ejected in its
individual parts by operating the ejector 20. The fork-like
anterior end 20a of the ejector 20 pushes the lancet 4 out of
the lancet holdér 11 via axial longitudinal displacement of the
lancet 4. The lancet body 31 in turn pushes with its front face
45 on the ring-shaped part 41 between the engaging elements 44.
As a result, the hook-like ends of the engaging elements 44
move over the shoulders 55. The skin-contact part 5 and lancet

4 are then ejected.

Due to this axial displacement of the ejector 20, the
pin 66 now releases the second locking tongue 71. Right-hand
rotation of the drive sleeve 17, and hence tensioning of the
blood lancet device 1, is now possible. However, during the
ejection movement of the ejector 20 the pushback protection lug
67 has also moved over the third locking tongue 73 and engaged
behind it. Pushing back the ejector 20, which is necessary for
insertion of a disposable item 3, is therefore impossible. The
blood lancet device 1 must necessarily first be tensioned by
right-hand rotation of the drive sleeve 17. The pushback
protection lug 67 is thereby also rotated relative to the

locking tongue 73, and thus released.

The next step is the introduction of the disposable
item 3, as a result of which the ejector 20 is pushed back by
pressing the lancet body 31 against the anterior end of the

ejector 20. During this procedure, the ejection-protection lug
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tivety small conponent also results in a small overall size of the

di sposable item and therefore small packagi ng volune. In order to nmake sure
that the device can only be operated ini® defined sequence of steps the

| ancet drive in a preferred enbodi nent has nmeans for ensuring that repeated
tensioning of the lancet drive is possible only after renoval of the

| ancet,

whi ch during the prior puncturing and retracti on novenent was

| ocated in the | ancet nounting. Various possibilities for performng this
function are known. In U S. Pat. No. 4,442,836 nmentioned above, for

exanpl e,

t hé5l amoyesmoawaiyngundepr othdedfurst aloeking artongluieh, 70urdusy tdwe

deflection of the latter. The ejection-protection lug 65 at the
same time engages with the locking tongue 70 as soon as the
disposable item has reached its insertion state in the blood
lancet device 1. Engagement of the locking tongue 70 with the
ejection-protection lug 65 prevents (for example unintentional)
ejection of the disposable item 3 before it has been
transformed into the usable state and the lancet has executed

the puncturing and retraction movement.

Overall, this results in fully constrained guidance of
the operating steps for tensioning, insertion of the disposable
item, severance of the predetermined breaking sections,
triggering of the puncturing process, and ejection of the

lancet.
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t ensi-oni ng process, abuts against a fixed projecti-on-and_thereby _ .
automatically ejects the lancet. In this arrangenent, therefore, tensioning

of the lancet device is possible only when the usedh s Beon Replaced
si mul taneously ejected. The instru- nent with the su E-contact

part, also nentioned above, has a re-tensioning |oc

| ancet

hol der can be pushed back only when enpty. Another, especially preferred

enbodi nent

is described in greater detail below in the description of an

exenpl i fyi ng enbodi nent of the invention. An enbodi ment of this type is

especi al | y advant ageous BM 3824/00/EP
Claims
1. Blood lancet device (1) for withdrawing blood for

diagnostic purposes, comprising

a housing (10),

a lancet holder (11), movable within the housing (10),
for holding a lancet (4) which comprises a lancet body (31)
made of a plastic material

and

a lancet needle (33) fixed in the lancet body (31) and
a lancet drive (12} to drive the puncturing and retraction
movement of the lancet holder (11) with a lancet (4) held
therein, -

in which

the housing (10) has, at its anterior end (2) in the
puncturing direction, an exchangeable skin-contact part (5)
with an outlet opening (6) for the lancet (4), said skin-
contact part (5) being provided with a contact surface (42) for
pressing against the skin when using the blood lancet device
(1), and

the skin-contact part (5) and lancet (4) form
components of a disposable item (3) which is intended for once-
only use, and can be inserted at the anterior end (2) of the
housing (10) in a single handling operation, said disposable
item (3) being designed in such a way that the lancet (4) can

be inserted only together with the skin-contact part (5),




because, in addition to safeguarding against re-use of a skin-contact part
and/or a |l ancet which has been used and renoved from the i nstrument
("re-use lock"), it ensures that the |aeaet which is  gkig Jetl'ieQBTeJﬁQ{eplaced

instrument cannot be used a second tine. This provides l ete
protection against risks of infection due to m s-use o' MB‘HLB”‘D‘EC&
device. The invention is illustrated in greater detai
exenpl i fyi ng enbodi nent schematically represented in the follow ng figures:
FIG 1 A sectional view of a blood | ancet device along its

characterised in that

in the disposable item (3), the skin-contact part (5)
and the lancet body (31) are connected to one another forming
an unit and at the point of connection between the skin-contact
part (5) and the lancet body (31) a first predetermined
breaking section (52) is provided by means of which the skin-
contact part (5) and the lancet body (31) are separable from

one another following insertion of the disposable item (3).

2. Blood lancet device according to c¢laim 1,
characterised in that the lancet (4) has a tip-protection cap
(7) made of a plastic material, which is connected with the
lancet body (31) wvia a second predetermined breaking section
(53), and both predetermined breaking sections are separable

following insertion of the disposable item (3).

3. Blood lancet device according to claim 2,
characterised in that the disposable item (3) is designed in
such a way that the first predetermined breaking section (52)
and the second predetermined breaking section (53) are

separable in a single handling operation.

4. Blood lancet device according to <claim 3,
characterised in that the tip-protection cap (7) is connected
with the skin-contact part (5) at the edge of the outlet
opening (6) and the first predetermined breaking section (52)

is provided at this connection.
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| ongi tudi nal axis;-FIG 2 A partially cutaway side view of a di sposable

ttem FIG 3 fyis@GLiQ
sectional view
line V-V in Flﬁfiﬂlﬂ"ll
FIG 1 shows a

ngl view along line IIl-1ll1 in FIG 2; FIG 4 A
Replacedy/ in FIG 33; FIG 5 A sectional view al ong
mE[’)Ksectional view along line VI-VI in FIG 1.
evice | according to the

5. 'Blood lancet device according to any one of claims
2 to 4, characterised in that the skin-contact part (S5) is
disposed in front of the lancet body (31) in the puncturing
direction, and the tip-protection cap (7) extends through the

outlet opening (6) of the skin-contact part (5).

6. Blood lancet device according to any one of the
preceding claims, characterised in that the skin-contact part
{(5) is designed as a ring-shaped part (41), which essentially

forms only the anterior face of the housing (10).

7. Blood lancet device according to any one of claims
3 to 6, characterised in that, following insertion of the
disposable item (3), the lancet (4) in the lancet holder (11)

- is non-rotatably mounted and a rotation-limiting stop (58) for

the skin-contact part (5) is provided at the anterior end (2)
of the housing (10), both predetermined breaking sections being
separable by rotation of the tip-protection cap (7) relative to

the lancet (4) and the skin-contact part (5).

8. Blood lancet device according to any one of the

-preceding claims, characterised in that the lancet drive (12)

has means (64) for ensuring that repeated tensioning of the
lancet drive (12) is possible only after removal of a lancet
(4) which during the preceding puncturing and retraction

movement was located in the lancet holder (11).
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6.invéntion with a disposable item 3 inserted at its anteri-er--end 2. The
di sposable item 3 conprises a |lancet 4, a skin-contacﬁmgﬁrt 5 and a -
tip-protection cap 7. In FIG 1 it is repaesented in | CcReptaged

| ancet 4 sitting in a |ancet holder 11, and skin-cont ag’lﬁmﬁ, g
attached to an adjusting cap 9 of the housing 10 in su it
closes its anterior opening 8, apart froman outlet opening 6 for the

| ancet. The tip-protection cap 7 is renoved in the usable state, and for
this reason it is represented as a dashed line in FIG 1. In the enbodi nent
shown, the pﬁﬁ%tLﬁ??é%%ﬂiﬁreﬁﬁqmniqm¢ another following insertion of the

disposable item (3).

(Fig. lf
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novenent of the |lancet holder 11 and the lancet 4 located therein is guided
*by a driver cam 15, which is formed by a groove-shaped reces®%374 H&*
circular casing surface 14 of the |ancet holder 11. Wth the driver cam 15
t here engages a driver pin 16 of a drive sleeve 17 encl osing the |ancet

hol der 11 in this region. The drive sleeve 17 extends within the housing 10
al nost as far as the (in the puncturingidirection) posterior end of the

bl ood | ancet device 1. A spirally wound coiled spring 18 within the drive
sl eeve 17, which drives the drive sleeve 17, is also |ocated here. Through

the coiled-spring-18-runs-an_ejector 20 which with its anterior end 20a

R
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Blood lancet device for withdrawing blood

for diagnostic purposes

. The invention relates to a blood lancet device for
withdrawing blood for diagnostic purposes, comprising a
housing, a lancet holder, movable within the housing, for
holding a lancet which comprises a lancet body made of a
plastic material and a needle fixed in the lancet body, and a
lancet drive to drife the puncturing and retraction movement of
the lancet holder with a lancet held therein, the housing
having, at its anterior end in the puncturing direction, an
exchangeable skin-contact part with an outlet opening for the
lancet, said skin-contact part being provided with a contact
surface for pressing against the skin when using the blood
lancet device. The skin-contact part and lancet form components
of a disposable item which is intended for once-only use and
can be inserted at the anterior end of the housing in a single
handling operation, said disposable item being designed in such
a way that the lancet can be inserted into the housing only

together with the skin-contact part.
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engages with the |lancet holder 11 and which has an oper- ating button 21

*di sposed at its posterior end. The drive sleeve 17 is in operative
connection with an internediate ring 25, which is permanently secured with
a tensioning ring 24, on to which the adjusting cap 9 can be screwed. For
tensi oning of the blood | ancet devicé 1, the housing 10 is held by its
upper sl eeve part 22, and the tensioning ring 24 with the internmediate ring
25 and hence the drive sleeve 17 is rotated to the right (when viewed
counter to the puncturing direction). This novenent is conveyed via the
drive sleeve 17 to the coiled spring 18. At the end of the

In various diseases it is necessary to test human blood
for specific blood values. To this end it is often sufficient
to withdraw from the body only a small quantity of blood in the
form of a blood droplet by producing a small puncture wound. An
especially important example is diabetes, in which the blood

must be tested at regular intervals for its glucose content.

The puncture wound is commonly produced using blood
lancet devices comprising a puncturing instrument and
exchangeable lancets which are mutually adapted. The puncturing
instrument contains the lancet holder into which one lancet at
.a time can be exchangeably inserted. During the puncturing
operation the lancet holder with the lancet is moved rapidly in
the puncturing direction until the tip of the lancet emerges
from the outlet opening of the skin-contact part and produces a
small puncture wound in the body part against which the skin-
contact part is pressed. The lancet holder with the lancet is
then retracted counter to the puncturing direction. An example
of a lancet device of this type is described in US patent

4,442,836.

Hereinafter, the end of the puncturing instrument
bearing the outlet opening will be called the anterior end, and

the opposite end will be called the posterior end.

To avoid infection, a new lancet must be used for each
puncturing operation. The lnstrument described in the above
mentioned US patent spec1f1catlon is therefore designed in such

a way that the used lancet is automatically ejected from the

t
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t ensi oni ng novenent an arresting device, not shown, stops the drive sl eeve,

*causing the coiled spring 18 to remain in the tensioned state. A return.

spring

initial
12, is
drlver

through a |l eft-hand novenent relative to the drive sl eevéhmﬁhqeﬂﬂme sReplaced

27 rotates the internediate ring 25 with the tensioning ring 24

state. The lancet drive, which in its entirety is
essentially formed by the coiled spring 18, the dn

the

pin 16, the driver cam 15 and the ejector 20, which S|nultaneously

provides a torsion protection neans. If the lancet drive is rel eased by
di sengagi ng el enment 28, the drive sleeve 17 and the driver pin 16

instrument following each puncturing operation, when the

instrument is retensioned.

However, a risk of infection may originate not only
from the lancet itself, but also from the contact surface of
the puncturing instrument pressed against the skin. This
applies particularly within the hospital sector and in medical
practices in which the same blood-sampling instrument is used
for different patients. Here, on account of the possible
transfer of pathogens contained in the patients' blood, there
is a high risk of infection with, for example, AIDS or

hepétitis-B viruses.

In order to exclude the risk of infection via the skin-
contact surface, in a known instrument of the kind described in
the preamble a special skin-contact part is provided which is
exchanged together with the lancet. With this arrangement, the
lancet and the skin-contact part are two separate parts which
are assembled to form a unit which can be attached to the lower
end of the puncturing instrument and is intended for once-only
use. Such a unit composed of a lancet and a skin-contact part
which is intended for once-only use is here called a disposable

item.

In the known blood lancet device, the skin-contact part
is degigned as a longitudinal sleeve whose length is almost a
third of the overall length of the blood lancet device (when it
igs in the "usable state", i.e. ready for use) and completely
surrounds its lower end. The lancet sits in the sleeve as a

separate component, being held anteriorly by elastic plastic

a
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di sposed thereon make a left-hand rotation (when viewed counter to the
« puncturing direction). Wth this arrangenent, driver pin 16 travels al ong
the driver cam 15, as a result of which the |Iancet holder 11 and the | ancet

4 | ocated therein execute the puncturing and retracti on novenent.

7 Nore

preci se details concerning the |ancet drive used in this exenplifying

enbodi nent may be found in German

strips, which drive the retraction movement following the
puncture. This instrument is tensioned by manually pushing back
the lancet holder which, in the usable state, is covered by the
sleeve-type skin-contact part. Following the puncture, the
instrument can therefore be retensioned only if the skin-
contact part is first removed. Although this ensures that the
disposable item consisting of the skin-contact part and the
lancet must be removed before the device is tensioned or re-
used, it does not reliably prevent the same disposable item
from being re-inserted into the housing and re-used, following
removal of the disposable item and retensioning of the blood
lancet device. Unintentional or deliberate re-use of the
disposable item (on account of ignorance of the associated

risks) therefore cannot be excluded.

An object of the invention is therefore to reliably
prevent re-use of all parts of a blood lancet device which may

come into contact with the patient's blood.

In a blood lancet device of the type described in the
preamble this is achieved according to the invention in that,
in the disposable item, the skin-contact part and the lancet
body are connected to one another to form a unit and at the
point of connection between the skin-contact part and the
lancet body a first predetermined breaking section is provided
by means of which the skin-contact part and the lancet body are
separable from one another £following insertion of the

disposable item.
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publ i shed patent application 42 12 315. In FIG 2, the disposable item3.is
*represented in its insertion state prior to the separation of its

conponents, the |lancet 4, skin-contact part 5 and ti p- proflEs$heeshlagBgon Replatéde

| ancet 4 has a | ancet body 31 nmade of a plastic material, i

metallic | ancet needle 33 extends al8ng its |ongi- tudinal , [

IS represented as a dashed line. Both ends of the | ancet needl e 33 project

out of the lancet body 31. The anterior end of the | ancet needle 33 in the

puncturing direction is forned as a sharp point 34, while the posterior end

has a stop surface 35. By contrast with otherw se

It is characteristic of the invention that, when being
inserted into the puncturing instrument, the disposable item is
in. an insertion state in which the skin-contact part 1is
(directly or indirectly) connected with the lancet body to form
an unit therewith. This insertion state is maintained until
either the skin-contact part or the lancet or both are in their
end position (position for use) within the blood lancet device.
In the insertion state, the blood lancet device is not usable,
because the lancet body is firmly connected with the skin-

contact part.

By severance at the predetermined breaking section, the
disposable item is transformed from the insertion state into a
usable state in which the lancet body, and therefore the
lancet, is free, so that the puncturing and retraction movement
for the production of a puncture wound is possible. The skin-
contact part and the lancet are designed in such a way that, in
the usable state following severance at the predetermined
breaking section, it is practically impossible to insert them
into the puncturing instrument (although it may be possible
with the aid of supplementary tools such as, for example,
tweezers). In particular, the skin-contact part is so small
that it can in pi‘actice be attached only in conjunction with
the disposable item at the anterior end of the blood lancet
device. Re-use both of used lancets and of used skin-contact
parts following severance at the predetermined breaking section

is thereby excluded in practice.

The tip of the lancet is commonly protected with a tip-

protection cap, which is connected with the lancet body via a
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comonly used lancets the stop surface, which is used for positioning of
the lancet 4 within the | ancet holder 11, is provided at the |ancet needle

33, and noﬂmkhmainﬂeﬁaubﬁdxd In this way, exactly reproducible puncturing

depths can b the course of successive punctures with different
| ancets, esp mal | punct & e depths are used. Mre precise

details concernlng s aspect can simlarly be found in German patent
application 42 12 315. In the lancet described here, the |ancet body has
four uniformwebs 36 extending along its entire length, disposed at 90[err]
I nterval s about the |ongitudinal axis 32, so that in cross-section they

predetermined breaking section and is removed before the lancet
is used. A tip-protection cap of this type is also preferably
provided in the case of the invention, the predetermined
breaking section between the tip-protection cap and the lancet
body being a second predetermined breaking section
(supplementary to the first predetermined breaking section at
the point of connection between the skin-contact part and the
lancet body). In this embodiment, the disposable item is
preferably designed in such a way that the first and second
predetermined breaking sections can be severed in a single
handling operation (preferably simultaneously). This simplifies
hanéling in that the disposable item can be transformed from
the insertion state into the usable state with a single

movement of the hand.

The predetefmined breakiﬁg section may be created using
methods familiar to a person skilled in the art. Generally it
is a web or strip of material which is mechanically weaker than
the rest of the disposable. Thereby the component of the
disposable (lancet body, skin body part and, where applicable,
tip-protection cap) separate selectively at the at least one
predetermined breaking section when the disposable is put under
mechanical stress such as by rotating the parts relative to

each other about their longitudinal axis.

The disposable item as a whole is preferably - with the
exception of the metallic lancet needle - a plastic injection
moulding. With this arrangement, the lancet body, the skin-
contact part and, where applicable, the tip-protection cap can
be manufactured in a single operation by the plastic injection-
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forma cross (FIG 4). An internediate body 38 wth inclined
‘contact-pressure surfaces 39 is | ocated between the webs-inthe vicinity of

the posterior end of the lancet body 31. The skin-contact (Dakfe..fas Been Replaced

essentially conprises a disc-like ring-shaped part 41 and,

It, two hook-I|ike engaging elenments 44, which are used for mru m‘s

the adjusting cap 9. The anterior surface of the skin-conta

the contact surface 42, with which the blood | ancet device 1 is pressed

agai nst the skin. The distance between the engaging el ements 44, which are

bent |i ke hooks away fromthe |longitudinal axis 32, is greater than the

di aneter _of . .. N . . .
moulding method, the needle being located in the longitudinal
axis of the plastic part. With the use of this method,
predetermined breaking sections may simply take the form of
easily severable thin spots or webs of the injection-moulded

plastic material.

The connection between the skin-contact part and the
lancet body need not necessarily be direct. In an especially
preferred embodiment, the skin-contact part is connected to the
lancet body only indirectly, wvia the tip-protection cap, the
first predetermined breaking section being located at the point
of connection between the skin-contact part and the tip-
protection cap (at the edge of the ocutlet opening provided in
the skin-contact part), while the second predetermined breaking
section is, as usual, created between the tip-protection cap

and the lancet body.

A disposable item according to the invention is
inexpensive to manufacture. With manufacture as a plastic
injection moulding, the manufacturing costs scarcely differ
from those of lancets commonly used in blood lancet devices. A
low purchase price is an additional incentive to avoid the re-
use of used disposable items. In the invention the tip-
protection cap provided anyway is wused for handling the
disposable item. Therefore the skin-contact part ©can
essentially be designed as an annual plate, while in the state
of the art a sleeve is used for the handling. In addition to a
further reduction of manufacturing costs, the design of the
skin-contact part as a relatively small component also results

in a small overall size of the disposable item.
Teig is the replacemaeant sheat
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the front face 45 of the lancet body 31. The outlet opening 6 for the
‘lancet tip 34 is located in the centre of the ring-shaped part 41
(represented in FIG 1 in the usable state). As previously nmentioned, the
ski n-contact part nust for various rgasons be as small as possible. The
dianeter is at nost as |large as the dianeter of the anterior end 2 of the
bl ood | ancet device 1. The dinension in the direction of the | ongitudinal
axis 32, including the attachnment elenents, is less than 1 cm preferably
| ess than 5 mMm The correspond- ing dinension of the part of the
skin-contact part which in

In order to make sure that the blood lancet device can
only be operated in a defined sequence of steps the lancet
drive in a preferred embodiment has means for ensuring that
repeated tensioning of the lancet drive is only possible after
removal of the lancet, which during the prior puncturing and
retraction movement was located in the lancet mounting. Various
possibilities for performing this function are known. In US
patent specification 4,442,836 mentioned above, for example,
the lancet mounting is provided with a lever arm which, during
the tensioning process, abuts against a fixed projection and
thereby automatically ejects the lancet. In this arrangement,
therefore, tensioning of the lancet device is only possible
when the used lancet is simultaneously ejected. The instrument
with the sleeve-type skin-contact part, also mentioned above,
has a re-temsioning lock such that the lancet holder can be
pushed back only when empty. Another, especially preferred
embodiment is described in greater detail below in the

description of an exemplifying embodiment of the invention.

An embodiment of this type is especially advantageous
because, in addition to the inventive safeguarding against re-
use of a skin-contact part and/or a lancet which has been used
and removed from the instrument ("re-use 1lock"), it ensures
that the lancet which is still in the instrument cannot be used
a second time. This provides virtually complete protection
against risks of infection due to mis-use of the blood lancet

device.
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8 the insertion state is accessible fromthe outside should be considerably
"smaller, to make separate insertion of the skin-contact part 5 inpossible
in practice. In the exenpli- fying enbodi ment represented, the skin-contact
part 5 projects beyond the anterior &nd 2 of the blood | ancet device 1 only
by the length D shown in FIG 2. This dinension should generally be |ess
than 2 mMmm In the preferred enbodi -

Thé invention is illustrated in greater detail below
using an exemplifying embodiment schematically represented in

the following figures:

Fig.l1 A sectional view~of a blood lancet device along
its longitudinal axis;

Fig.2 A partially cutaway side view of a disposable
item;

Fig.3 A sectional view along line III-III in Fig. 2;

Fig.4 A sectional view along line IV-IV in Fig. 2;

Fig.5 A sectional view along line V-V in Fig. 1;

Fig.6 A sectional view along line VI-VI in Fig. 1.

Fig. 1 shows a blood lancet device 1 according to the
invention with a disposable item 3 inserted at its anterior end
2. The disposable item 3 comprises a lancet 4, a skin-contact
part 5 and a tip-protection cap 7. In Fig. 1 it is represented
in its usable state, lancet 4 sitting in a lancet holder 11,
and skin-contact part 5 being attached to an adjusting cap 9 of
the housing 10 in such a way that it closes its anterior
opening 8, apart from an outlet opening 6 for the lancet. The
tip-protection cap 7 is removed in the usable state, and for

this reason it is represented as a dashed line in Fig. 1.

In the embodiment shown, the puncturing and retraction
movement of the lancet holder 11 and the lancet 4 located
therein is guided by a driver cam 15, which is formed by a
groove-shaped recess in the circular casing surface 14 of the
lancet holder 11. A driver pin 16 of a drive sleeve 17

enclosing the lancet holder 11 in this region engages with the

This Shect Has Been Replaced This is the replacement sheat

AR

3

fooFa mnddnE AR
4 Ry
f z“y\' ¢

¥

H



ment, it is less than 1 nm As can be seen in FIG 5, the adjusting cap 9
“has neans- of attachnent 54 for the exchangeabl e attachnent of the

ski n-cont a gye enbodi ment represented, the attachnent
functlongh ayonet fastenlng Along a circunferential |ine of
t he openi ustlng cap 9 ?here extend four shoul ders 55. Behind
each shoul 56 serving as a rotation-limting stop 58 is
centrally disposed. A gui de recess 57 is |ocated between each pair of
shoul ders 55. FIG 2 shows that the tip-protection cap 7 extends
driver cam 15. . The drive sleeve 17 extends within the housing
10 almost as far as the (in the puncturing direction) posterior
end of the blood lancet device 1. A spirally wound coiled
spring 18 which drives the drive sleeve 17, is also located
here within the drive sleeve 17. An ejector 20 runs through the
coiled spring 18. This ejector 20 engages at its anterior end
20a with the lancet holder 11 and has an operating button 21
disposed at its posterior end. The drive sleeve 17 is in
operative connection with an intermediate. ring 25, which is
permanently secured with a tensioning ring 24, on to which the

adjusting cap 9 can be screwed.

For tensioning of the blood 1lancet device 1, the
housing 10 is held by its upper sleeve part 22, and the
tensioning ring 24 with the intermediate ring 25 and hence the
drive sleeve 17 is rotated to the right (when viewed counter to
the puncturing direction). This movement is conveyed via the
drive sleeve 17 to the coiled spring 18. At the end of the
tensioning movement an arresting device, not shown, stops the
drive sleeve, causing the coiled spring 18 to remain in the
tensioned state. A return spring 27 rotates the intermediate
ring 25 together with the tensioning ring 24 through a left-
hand movement relative to the drive sleeve 17 into its initial

state.

The lancet drive, which in its entirety is given the
number 12, is essentially formed by the coiled spring 18, the
drive sleeve 17, the driver pin 16, the driver cam 15 and the
ejector 20, which simultanecusly provides a torsion protection

means. If the lancet drive is released by a disengaging element
This is the yeplacement shoet
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through the outlet opening 6 with a shaft 47 and, in the section in front
of the outlet opening 6, has a gripping zone 49 for handling the-di sposabl.e

item 3. The dianeter of the opening 6 should be smaller pﬁthS nm and

preferably measure about 2 to 2.8 mm ;The tip-protection B d
with the skin- contact part 5 by neans of four webs 50 ev } d
around the boundary surface of the outlet opening 6 (FIG ! 0
are designed in such a way that they break when the tip-protection cap 7 is
rotated, and thus formthe first predeterm ned breaking section 52. The
connection o

28, the drive sleeve 17 and the driver pin 16 disposed thereon

make a left-hand rotation (when viewed counter to the
puncturing direction). With this arrangement, driver pin 16
travels along the driver cam 15, as a result of which the
lancet holder 11 and the lancet 4 located therein execute the

puncturing and retraction movement.

More precise details concerning the lancet drive used
in this exemplifying embodiment may be found in German

published patent application 42 12 315.

In Fig. 2, the disposable item 3 is represented in its
insertion state prior to the separation of its components, the
lancet 4, skin-contact part 5 and tip-protection cap 7. The
lancet 4 has a lancet body 31 made of a plastic material, in
which a metallic 1lancet needle 33 extends along its
longitudinal axis 32, which is represented as a dashed line.
Both ends of the lancet needle 33 project out of the lancet
body 31. The anterior end of the lancet needle 33 in puncturing
direction is formed as a sharp point 34, while the posterior
end has a stop surface 35. In contrast to (otherwise) commonly

- used lancets the stop surface, which is used for positioning of
the lancet 4 within the lancet holder 11, is provided at the
lancet needle 33, and not the lancet body. In this way, exactly
reproducible puncturing depths can be achieved in the course of
successive punctures with different lancets, especially when
small puncture depths are used. More precise details concerning
this aspect can again be found in the German patent application
42 12 315. In the lancet described here, the lancet body has

four uniform webs 36 extending along its entire length,
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between the tip-protection cap 7 and the |ancet body 31 is fornmed by a
*thin-wall ed surrounding web 51 between the- front face”45 of the Il ancet body

31 and the shaft 47 of the tip- protectlon 7t quba?l forms the
second prede- term ned breaking sectlon 5 s a eﬂ' the | ancet 4,
the lancet holder 11 represented i nlBl G 1 datlng recess
which in cross-section is essentially squar recess i s adapted

to the webs 36 (FIG 4) of the lancet body 31 in such a way that the |ancet
body 31 can be introduced into the |l ancet holder 11 in four different
positions, each turned

disposed at 90° intervals about the longitudinal axis 32, so
that in cross-section they form a cross (Fig. 4). .An
int'erme.diate body 38 with inclined contact-pressure surfaces 39
is located respectively between the webs 36 in the vicinity of

the posterior end of the lancet body 31.

The skin-contact part 5 essentially comprises a disc-
like ring-shaped part 41 and, moulded on to it, two hoock-like
engaging elements 44, which are used for attachment to the
adjusting cap 9. The anterior surface of the skin-contact part
5 forms the contact surface 42, with which the blood lancet
device 1 is pressed against the skin. The distance between the
engaging elements 44, which are bent like hooks away from the
longitudinal axis 32, is greater than the diameter of the front
face 45 of the lancet body 31. The outlet opening 6 for the
lancet tip 34 is located in the centre of the ring-shaped part

41 (represented in Fig. 1 in the usable state).

As previously mentioned, the skin-contact part must for
various reasons be as small as possible. The diameter is at
most as large as the diameter of the anterior end 2 of the
‘blood lancet device 1. The dimension in the direction of the
longitudinal axis 32, including the attachment elements, is
less than 1 cm, preferably less than 5 mm. The corresponding
dimension of that part of the skin-contact part which in the
insertion state is accessible from outside should be
considerably smaller, to make separate insertion of the skin-
contact part 5 impossible in practice. In the represented
exemplifying embodiment, the skin-contact part 5 protrudes

beyond the anterior end 2 of the blood lancet device 1 only by
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t hrough 90 about the |ongitudinal axis 32. The skin-contact part 5 with the
: engagi ng el-enents-44 can also be introduced into the guide recesses 57

(FIG5) of t he adj ustl cap 9 in these four positions. Two |lugs. 61
provid t a ges 60 project into the accommodating recess of the
| ancet eB | ugs each bel%@ | ocated on el astically deflect- 9
able te S 62. In addition, when viewed

the length D shown in Fig. 2. This dimension should generally
be less than 2 mm. In the preferred embodiment, it is less than

1 mm.

As can be seen in Fig. 5, the adjusting cap 9 has
attachment means 54 for exchangeably attaching the skin-contact
part 5. In the embodiment represented, the attachment functions
as a type of bayonet fastening. Along a circumferential line of
the opening 8 of the adjusting cap 9 extend four shoulders 5S.
Behind each shoulder 55, a web 56 serving as a rotation-
limiting stop 58 is centrally disposed. A guide recess 57 is

located between each pair of shoulders 55.

Fig. 2 shows that the tip-protection cap 7 extends
through the outlet opening 6 with a shaft 47 and, in the
section in front of the outlet opening 6, has a gripping zone
49 for handling the disposable item 3. The diameter of the
opening 6 should be less than 3.5 mm and preferably measure

about 2 to 2.8 wmm.

The tip-protection cap 7 is connected with the skin-
contact part 5 by means of four webs 50 evenly distributed
around the boundary surface of the outlet opening 6 (Fig. 3).
The webs 50 are designed in such a way that they break when the
tip-protection cap 7 is rotated, and thus form the first
predetermined breaking section 52. The connection between the
tip-protection cap 7 and the lancet body 31 is formed by a
thin-walled surrounding web 51 between the front face 45 of the
lancet body 31 and the shaft 47 of the tip-protection cap 7.

This web 51 forms the second predetermined breaking section 53.

-
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counter to the puncturing direction a stop elenent 63 is provided at the
‘rear end of the acconopdating recess running transversely to the puncturing
direction To insert the disposable item3 the lancet 4 is introduced

agai nst the pressure of the tensioni#% tongues 62 into the |ancet holder 11
with the lancet drive 12 tensioned. ereby the ejector 20 is pushed
backwards. At the sane tine, the lugs 61 slide on the internedi ate bodies
38 of the lancet body 31, said internedi ate bodi es bei ng adj acent each | ug.
Towards the end of the insertion novenment, the two lugs 61 reach the
contact-pressure surface 39 with their sloping edge

To accommodate the lancet 4, the lancet holder 11
represented in Fig. 1 has an accommodating recess which is
essentially square in cross-section. The square recess is
adapted to the webs 36 (Fig. 4) of the lancet body 31 in such a
way that the lancet body 31 can be introduced into the lancet
holder 11 in four different positions, each turned through 90°
about the longitudinal axis 32. The skin-contact part 5 with
the engaging elements 44 can also be introduced into the guide
recesses 57 (Fig. 5) of the adjusting cap 9 in these four
positions. Two lugs 61 provided with sloping edges 60 protrude
into the accommodating recess of the lancet holder 11, said
lugs each being located on elastically deflectable tensioning
tongues 62. In addition a stop element 63 is provided at the
rear end of the accomodating recess running transversely to the
puncturing direction and located, when viewed counter to the

punturing direction, behind lugs 61.

To insert the disposable item 3 the lancet 4 is
introduced against the pressure of the tensioning tongues 62
into the lancet holder 11 with the lancet drive 12 tensioned.
Thereby the ejector 20 is pushed backwards. At the same time,
the lugs 61 slide on the intermediate bodies 38 of the lancet
body 31, said intermediate bodies being adjacent each lug.
Towards the end of the insertion movement, the two lugs 61
reach the contact-pressure surface 39 with their sloping edge
60, as a result of which the disposable item 3 is drawn into
the lancet holder 11. The insertion movement is completed when
the contact-pressure surface 35 touches the stop web 63.

Simultaneously, the two engaglng elements 44 are introduced
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60, as a result of which the disposable item3 is drawn into the |ancet
"holder 11. The insertion novenment is conpleted when the contact-pressure
surface 35 touches the stop web 63. Sinultaneously, the two engagi ng

el enents 44 are introduced into the&?gjusting cap 9 via two of the recesses
57, so that the hook-like ends 44a the two engaging elenents 44 are

| ocated at roughly the sane |ongitudinal position as the stop webs 56. In
this position the disposable item3 is inserted into the bl ood | ancet
device 1. In general, insertion of the disposable itemis considered
"conplete" for the purpose of the inven-

inte the adjusting cap 9 via two of the recesses 57, so that
the hook-like ends 44a of the two éngaging' elements 44 are
located at roughly the same longitudinal position as the stop

webs 56.

In this position the disposable item 3 is inserted into
the blood 1lancet device 1. In general, insertion of the
disposable item is considered "complete" for the purpose of the
invention when at least one of the two main components of the
disposable item, namely the lancet 4 and the skin-contact part
5, has reached its end pogition in the direction of the
puncturing movement. In the represented embodiment this is the
lancet 4, which is located in the lancet holder 11 in its

operating position.

Since in the insertion state the predetermined breaking
sections are still intact, the blood lancet device 1 is not yet
usable. In order to convert it into the usable state, the
second predetermined breaking section between the lancet body
31 and the tip-protection cap 7 must first be severed by left-
hand or right-hand rotation of the tip-protection cap 7. By
further xrotation of the tip-protection cap 7 in the same
direction as before, the engaging elements 44 impinge against
the corresponding stop webs 56. In this position the ends 44a
of the engaging elements 44 each engage with a shoulder 55. Due
to this engagement and by abutment of the conical
circumferential surface 46 of the ring-shaped part 41 against a
congruent surface of the adjusting cap 9, a reliable axial and
radial positioning of the skin-contact part 5 is ensured.

Continuation of the rotary movement of the tip-protection cap 7

is Sheet Has Been Replaced
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tion when at |east one of the two main conponents of the disposable item
nanely the |l ancet 4 and the skin-contact part 5, has reached-its end .
position in the direction of the puncturing novenent. In the enbodlnent

represented this is the lancet 4, mhl%h is located in the | Refliced
in its operating position. Since in e insertion state t he H ﬂf "
breaki ng sections are still intact, the blood | ancet device

usable. In order to convert it into the usable state, the second
predet er mi ned breaking section between the |ancet body 31 and the

tip-protection cap 7 nust first be severed by left-
causes the four webs 50 to break, thereby also severing the

first predetermined breaking section 52.

The two predetermined breaking sections have thus been
severed in a single handling operation, namely by rotation of
the tip-protection cap 7, as a result of which the blood lancet
device 1 has been transformed from the insertion state into the
usable state. In the separated state, the individual elements
of the disposable item 3 cannot be re-inserted (or only with
the aid of a tool and with considerable effort, which precludes

accidental mis-use).

In the preferred embodiment described, means 64 (Fig.
1) are provided by which it is ensured that repeated tensioning
of the lancet drive is only possible after removal of the
lancet which during the prior pﬁncturing and retraction
movement was located in the lancet holder. These means are

described below.

On its casing surface, the ejector 20 is provided with

an ejection-protection lug 65 which slopes upwards in

" puncturing direction in a ramp-like fashion. Further forwards
‘and offset relative to the ejection-protection lug 65 on the
circumference, the ejector 20 also has a pin 66 (Fig. 1 and

Fig. 6). In front of the pin 66 and offset relative to it and

to the ejection-protection lug 65 on the circumference of the

ejector 20, there is a pushback protection lug 67 on the casing

surface of the ejector 20 which slopes upwards in a ramp-like

fashion counter to puncturing direction. The anterior end 20a

of the ejector 20 is designed in the form of a fork in such a

Thie is the replacement sheet

Date: 1 2 NOV 1996



hand or right-hand rotation of the tip-protection cap 7. By further
“rotation of the tip-protection cap 7 in the sane direction as before, the
engagi ng el enents 44 inpi nge agai nst the correspondi ng stop webs 56. In
this position the ends 44a of the engagi ng el enents 44 each engage with a
shoul der 55. Due to this engagenent and by abutnment of the coni cal
circunferential surface 46 of the ring-shaped part 41 agai nst a congruent
surface of the adjusting cap 9, a reliable axial and radial positioning of
t he skin-contact part 5 is ensured. Continuation of the rotary novenent of
the tip- protection cap 7 causes the four webs 50 to break, thereby

way as to be axially movable within the lancet holder 11 in the

region of the stop element 63.

Fig. 1 shows that the drive sleeve 17 has a first
elastic locking tongue 70 in the vicinity of its posterior end
which follows an initially axially parallel course and is then
bent slightly inwards. Tongue 70 protrudes into the drive
sleeve 17. Further forwards in the puncturing direction, the
drive sleeve 17 has a second elastic locking tongue 71 which
follows an arc-shaped course roughly along a circum-ferential
line. The free end of the second elastic locking tongue 71 is
provided with a lug 72 which protrudes into the interior of the
drive sleeve 17, said lug being offset relative to the first
locking tongue 70 (Fig. &) on the circumference. In front of
the second locking tongue 71, another axially directed third
elastic locking tongue 73 is présent on the drive sleeve 17.
This is positioned on the internal surface of the drive sleeve
and forms a deflectable ramp which slopes upwards in the

puncturing direction.

The drive sleeve 17 is now co-ordinated with the
ejector 20 in such a way that, during a puncturing and
retraction movement of the lancet 4, the pin 66 of the ejector
20 and the second locking tongue 71, as shown in Fig. 1 and
Fig. 6, are located at the same height. This movement of the
lancet 4 is effected by a left-hand rotation of the drive
gsleeve 17 (as represented in Fig. 6). With this arrangement,
the lug 72 of the.second locking tongue 71 moves over the pin

66 and engages behind it.
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severing the first predetermned breaking section 52. 10 The two _
predeterm ned breaking sections have thus been severed in a single handling

operation, nanely rotation of the tip-protection cap 7, as a result of
whi ch the bl ood | ancet device 1 has been transforned fron1tﬁhwsmgﬁﬁ53amkclmm

state into the usable state. In the éHbarated state, the |ndJ
ments of the disposable item 3 cannot be re-inserted (or on

Because the ejector 20 is protected against rotary
movements, the right-hand rotation of the drive sleeve 17,
which 1is necessary for tensioning, is not possible. The
disposable item 3 must therefore first be ejected in its
individual parts by operating the ejector 20. The fork-like
anterior end 20a of the ejector 20 pushes the lancet 4 out of
the lancet holder 11 via axial longitudinal displacement of the
lancet 4. The lancet body 31 in turn pushes with its front face
45 on the ring-shaped part 41 between the engaging elements 44.
As a result, the hook-like ends of the engaging elements 44
move over the shoulders 55. The skin-contact part 5 and lancet

4 are then ejected.

Due to this axial displacement of the ejector 20, the
pin 66 now releases the second locking tongue 71. Right-hand
rotation of the drive sleeve 17, and hence tensioning of the
blood lancet device 1, is now possible. However, during the
ejection movement of the ejector 20 the pushback protection lug
67 has also moved over the third locking tongue 73 and engaged
behind it. Pushing back the ejector 20, which is necessary for
insertion of a disposable item 3, is therefore impossible. The
blood lancet device 1 must necessarily first be tensioned by
right-hand rotation of the drive sleeve 17. The pushback
protection lug 67 is thereby also rotated relative to the

locking tongue 73, and thus released.

The next step is the introduction of the disposable
item 3, as a result of which the ejector 20 is pushed back by
pPressing the lancet body 31 against the anterior end of the

ejector 20. During this procedure, the ejection-protection lug
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with the aid of a tool and with considerable effort, which precludes
“accidental ms-use). In the preferred enbodi nent described, neans 64 (FIG
1) are provided by which it is ensured that repeated tension- ing of the

| ancet- drive is possible only after renoval of the |ancet which during the
prior puncturing and retraction novenent is located in the | ancet nounting.
These neans are described below On its casing surface, the ejector 20 is
provided with an ejection-protectionl?ug 65 which in the puncturing
direction slopes upwards in a ranp-like fashion. Further forwards and

65 moves away under the first locking tongue 70 due to
deflection of the latter. The ejection-protection lug 65 at the
same time engages with the locking tongue 70 as soon as the
disposable item has reached its insertipn state in the blood
lancet device 1. Engagement of the locking tongue 70 with the
ejection-protection lug 65 prevents (for example unintentional)
ejection of the disposable item 3 Dbefore it has been
transformed into the usable state and the lancet has executed

the puncturing and retraction movement.

Overall, this results in fully constrained guidance of
the operating steps for tensioning, insertion of the disposable
item, severance of the predetermined breaking sections,
triggering of the puncturing process, and ejection of the

lancet.
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offset relative to the ejection-protection lug 65 on the circunference, the
* ejector 20 also has a pin 66 (FIG 1 and FIG 6). In front of the pin 66
and offset_rel ative to-it--and to the ejection-protection lug 65 on the

C|rcunference of the e ector there is a pushback protection lug 67 on
t he casi EJECtOF 2®R0whi ch sl opes upwards in a ranp-1like
fashion c ncturlng direction. The anterior end 20a of the
ej ector 2 n the formof a fork in such a way as to be axially

novabl e mﬁthln the Iancet hol der 11 in the region of the stop el enent 63.
FIG 1 shows that the drive sleeve 17 in the vicinity of

Claims

1. Blood lancet device (1) for withdrawing blood for
diagnostic purposes, comprising

a housing (10),

a lancet holder (11), movable within the housing (10),
for holding a lancet (4) which comprises a lancet body (31)
made of a plastic material

and

a lancet needle (33) fixed in the lancet body (31) and
a lancet drive (12) to drive the puncturing and retractiocn
movement of the lancet holder (11) with a lancet (4) held
therein,

in which

the housing (10) has, at its anterior end (2) in the
puncturing direction, an exchangeable skin-contact part (5)
with an outlet opening (6) for the lancet (4), said skin-
contact part (5) being provided with a contact surface (42) for
pressing against the skin when using the blood lancet device
(1), and

the skin-contact part (5) and lancet (4) form
components of a disposable item (3) which is intended for once-
only use, and can be inserted at the anterior end (2) of the
housing (10) in a single handling operation, said disposable
item (3) being designed in such a way that the lancet (4) can

be inserted only together with the skin-contact part (5),
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its posterior end has a first elastic | ocking tongue 70 which follows an
“initially axially parallel course and is then bent slightly | nwards, and-

whi ch projects into the drive sleeve 17. Further formar uncturlng
direction, the drive sleeve 17 has a second el astic Iock| ch
foll ows an arc-shaped course roughl y2hl ong a circumfer- i’émfﬁ

free end of the second elastic | ocking tongue 71 is prOV|

whi ch projects into the interior of the drive sleeve 17, said |ug belng

offset relative to the first |ocking tongue 70 (FIG 6) on the
circunference. In front of the second | ocking tongue 71, another axially

characterised in that

in the disposable item (3), the skin-contact part (5)
and the lancet body (31) are connected to one another forming
an unit and at the point of connection between the skin-contact
part .(5) and the lancet body (31) a first predetermined
breaking section (52) is provided by means of which the skin-
contact part (5) and the lancet body (31) are separable from

one another following insertion of the disposable item (3).

2. Blood lancet device according to claim 1,
characterised in that the lancet (4) has a tip-protection cap
(7) made of a plastic material, which is connected with the
lancet body (31) via a second predetermined.breaking section
(53), and both predetermined breaking sections are separable

following insertion of the disposable item (3).

3. Blood lancet device according to claim 2,
characterised in that the disposable item (3) is designed in
such a way that the first predetermined breaking section (52)
and the second predetermined breaking section (53) are

separable in a single handling operation.

4. Blood lancet device according to claim 3,
characterised in that the tip-protection cap (7) is connected
with the skin-contact part (5) at the edge of the outlet
opening (6) and the first predetermined breaking section (52)

is provided at this connection.
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directed third elastic locking tongue 73 is present on the drive sleeve 17.
"This is positioned on the internal surface of the drive sl'eeve and forns a
defl ectabl e ranp which sl opes upwards in the puncturing gis'sG&t iR BeenHtplaced

drive sleeve 17 is now coordinated with the ejector 20 in mmﬂlﬂ mﬂlagat,
of

during a puncturing and retraction novenent of the |ancet
FIG 6, are |located at the sane height. This novenent of the

the ejector 20 and the second | ocki n7gztongue 71, as shown

5. Blood lancet device according to any one of claims
2 to 4, characterised in that the skin-contact part (S5) is
dis;posed in front of the lancet body (31} in the puncturing
direction, and the tip-protection cap (7) extends through the

outlet opening (6) of the skin-contact part (5).

6. Blood lancet device according to any one of the
preceding claims, characterised in that the skin-contact part
(3) is designed as a ring-shaped part (41), which essentially

forms only the anterior face of the housing (10).

7. Blood lancet device according to any one of claims
3 to 6, characterised in that, following insertion of the
disposable item (3), the lancet (4) in the lancet holder (11)
is non-rotatably mounted and a rotation-limiting stop (58) for
the skin-contact part (5) is provided at the anterior end (2)
of the housing (10), both predetermined breaking sections being
separable by rotation of the tip-protection cap (7) relative to

the lancet (4) and the skin-contact part (5).

8. Blood lancet device according to any one of the
preceding claims, characterised in that the lancet drive (12)
has 'means (64) for ensuring that repeated tensioning of the
lancet drive (12} is possible only after removal of a lancet
(4) which during the preceding puncturing and retraction

movement was located in the lancet holder (11).
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| ancet 4 is efected by a left-hand rotation of the drive sleeve 17 (as
‘represented in FIG 6). Wth this arrangenent, the lug 72 of the second

| ocki ng tongue 71 noves over the pin 66 and engages behind it. Because the
ejector 20 is protected against rotary nove- nents, the right-hand rotation
of the drive sleeve 17, which is necessary for tensioning, is not possible.
The di sposable item 3 nust therefore fi43t be ejected in its individual
parts by operating the ejector 20. The fork-like anterior end 20a of the

ej ector 20 here pugiog | BANAA Bevici ol wrlitnkARtRE Broop

FOR DIAGNOSTIC PURPOSES

Abstract

Blood lancet device for withdrawing blood for
diagnostic purposes, comprising a housing (10). The
housing has, at its anterior end an exchangeable skin-
contact part (5) with a contact surface (42) for pressing
against the skin. The sgkin-contact part (5) and the
lancet (4) form components of a disposable item (3) which
can be inserted at the anterior end {(2) of the housing
(10) .

In oxrder to fully exclude re-use of any parts of
the blood 1%ncet device which could be contacted by the
blood of the patient, it is proposed that in the
disposable item (3), the skin-contact part (5) and the
plastic lancet body (31) made of a plastic material are
connected to one another fofming an unit, and at the
connection between the skin-contact part (5) and the
lancet body (31) a first predetermined breaking section
is provided by which the skin-contact part and the lancet

body (31) are separable from one another.

(Fig. 1)
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ol der 11 via axial longitudinal displacenent of |ancet 4. The | ancet body
31 in turn pushes with its front face 45 on the ring-shaped part 41  between:

the engaging elenments 44. As a result, the hook-1like ends ﬁfs&k&?ﬂa‘i )
el ements 44 nove over the shoul ders 55 The ski n-cont act pa ﬁ]ﬁ%d

4 are then ejected. Due to this atlal di spl acenent of the e
o

pin 66 now rel eases the second | otking tongue 71. Ri ght-han

the drive sleeve 17, and hence tensioni t bl ood | ancet deV|ce 1, is
now possi bl e. However, during the ejectffo e yéﬂ the ejector 20 the
pushback protection —~
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| ug 67 has al so. noved over the third | ocking tongue 73 and engaged behi nd
"it. Pushing back the ejector 20, which is necessary for insertion of a~

di sposable item 3, is therefore inpossible. The bl ood ThiafisetHa6 BydnRepideed ISt
of necessity first be tensioned by right-hand rotation | eeve
17. The pushback protection |ug 67 i?thereby al so rot aﬁﬂ*’”ﬂlggmgmo t he
| ocki ng tongue 73, and thus _[relygased.”” The next step is the in on of
the disposable item3, &#a resplt of which the ejector 20 is pushed back

by pressing the | ancet body agai nst the anterior end of the ejector 20.
During this procedure, the Pflecti on-protection |ug
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.65 noves away under the first | ocking tongue 70 due to deflection of the
| atter. The ejection-protection lug 65 at the sane tine engages-with the

| ocki ng tongue 70 as soon as the disposable item has reqﬁg% its _insertion

state in the blood | ancet device 1. Engagenent ,of the | oCKij t cPlgced

with the ejection-protection lug 65 prevents (for exanple U al)
he

ej ection of the disposable item3 bedee It has been tra
usabl e state and the | ancet has executed the puncturing and retraction

novenent. Overall, this results in fully constrai ned gui dance of the
operating steps for tensioning, insertion of the disposable
. : 58 55 56
Fig. 5 ba
57 57
- s g
_—.‘=— ‘\:_—_—-T-
Bt of [~ s, 55
86— 4 Sh- o4 — 56
58 y 5,
=
,/h.
57 57
bha
88 55 56
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i{tem' severance of the predetermn ned breaking sec_tl ns, trlggerl ng of the"
puncturing process, and ejection of the | ancet. ﬁz Ve ctaim -1 BI ood

@

[ I

| ancet device for w thdraw ng bl ood for diag- nos‘t |y purposes L congrl Si ng
a housi ng, i : paed =
1 ' ’/ oo 1};...5;;._:-.& R 0 r::zs,.'_-*."x.i
§ i
BLOOD LANCET DEVICE FOR . .~ - © oo, 7 a7 .. |
WITHDRAWING BLOOD FOR DIAGNOSTIC 7777
PURPOSES

The invention relates to a blood lancet device for with-
drawing blood for diagnostic purposes, comprising 2 hous-
ing, a lancet holder, movable within the housing, for holding
a lancet which comprises a lancet body made of a plastic
ruaterial and a needle fixed in the lancet body, and a lancet
drive to drive the puncturing and retraction movement of the
lancet holder with a lancet held therein, the housing having,
at its anterior end in the puncturing direction, an exchange-
able skin-contact part with an outlet opening for the lancet,
said skin-contact part being provided with a contact surface
for pressing against the skin when using the blood lancet
device. The skin-contact part and lancet formm components of
a disposable item which is intended for once-only use and
can be inserted at the anterior end of the housing in a single
handling operation, said disposable item being designed in
such a way that the lancet can be inserted into the housing
only together with the skin-contact part.

-" In various diseases it is necessary to test human blood for
specific blood values. To this end it is often sufficient to
withdraw from the body only a small quantity of blood in the
form of a blood droplet by producing a small puncture
wound. An especially important example is diabetes, in
which the blood must be tested at regular intervals for its
glucose content.

The puncture wound is commmoaly produced using blood
lancet devices comprising a puacturding instrument and
exchangeable lancets which are mutually adapted. The
puncturing instrument contains the lancet holder into which
one lancet at a time can be exchangeably inserted. During
the puncturing operation the lancet holder with the lancet is
moved rapidly in the punctucing direction until the tip of the
lancet emerges from the outlet opening of the skin-contact
part and produces a small puncture wound in the body part
against which the skin-contact part is pressed. The lancet
holder with the lancet is then retracted counter to the
puncturing direction. An example of a lancet device of this
type is described in U.S. Pat. No. 4,442,836.

Hereinafter, the end of the puncturing instrument bearing
the outlet opening will be called the anterior end, and the
apposite end will be called the posterior end.

To avoid infection, a new lancet must be used for each
puncturing operation. The instrument described in the above
mentioned U.S. Pat. No. is therefore designed in such a way
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‘a |l ancet hol der, novable within the housing, for holding a |l ancet, said
| ancet bei ng a conponent of a disposable itemwhich conprises the | ancet
with a |lancet body nade of a plastic nmaterial, an exchangeabl e skin con-
tact part and a |l ancet needle fixed in the | ancet body, and which
di sposable itemis intended for once anly use and is inserted at an
anterior end of the housing in a single operation, .a | ancet drive to drive
the puncturing and thatrthe useshlanestasrantometicallyeipcied SOBEBI MY th a | ancet
hel d therein, =" mentfollowing each puncturing operation, when said instru-
' ment is retensioned.
However, a risk of infection may originate not only from

the lancet itself, but also from the contact surface of the

puncturing instrument pressed against the skin. Th'is applies

particularly within the hospital sector and in medical prac-

tices in which the same blood-sampling instrument is used

for different patients. Here, on account of the possible

transfer of pathogens contained in the patients’ blood, there

is a high risk of infection with, for example, AIDS or

hepatitis-B viruses. .

In order to exclude the risk of infection via the skin-

contact surface, in 2 known instrument of the kind described

in the preamble a special skin-contact part is envisaged

which is exchanged together with the lancet. With this

arrangement, the lancet and the skin-contact part are (wo

separate paris which are assembled to form a unit which can

be applied at the lower end of the puncturing instrument and

is intended for once-only use. Such a unit compoesed of a

lancet and a skin-contact part which is intended for once-
only use is here called a disposable item.

In the known blood lancet device, the skin-coatact part is
designed as a longitudinal sleeve whose length is almost a
third of the overall length of the blood lancet device (when
it is in the “‘usable state”, i.e. ready for use) and completely
surrounds its lower end. The lancet sits in the sleeve as a
separate component, being held anteriorly by elastic plastic
strips, which drive the retraction movement following the
puncture. This instrument is tensioned by manually pushing
back the lancet holder which, in the usable state, is covered
by the sleeve-type skin-contact part. Following the puncture,
the instrument can therefore be retensioned only if the
skin-contact part is first rernoved. Although this ensures that
the disposable item consisting of the skin-contact part and
the lancet must be removed before the device is tensioned or
reused, following removal of the disposable item and reten-
sioning of the blood lancet device it does not reliably prevent
the same disposable item from being re-inserted into the
housing and re-used. Accidental or deliberate re-use of the
disposable item (on account of ignorance of the associated
risks) therefore cannot be excluded.

An object of the invention is therefore to reliably prevent
re-use of all parts of a blood lancet device which may come
into contact with the patient’s blood.
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wherei n the housing has an anterior end in the puncturing direction,

recei ving the exchangeabl e skin-contact part and the | ancet, said
exchangeabl e skin-contact part having a contact surface for pressing

agai nst the skin when using the blood | ancet device and an outl et opening
for the | ancet, wherein said disposabge itemis configured such that the
| ancet can be inserted only together with the skin- contact part, and
wherein the skin-contact part and | ancet body are con- nected to one

another and at the poinh Kbod UWNRE'dePle of the type described in the

preamble this is achieved according to the invention in that,
in the disposable item, the skin-contact part and the lancet
body are firmly connected to one another and at the point of
connection between the skin-contact part and the lancet
body a first predetermined breaking section is envisaged by
means of which the skin-contact part and the lancet body are
separable from one another following insertion of the dis-
posable item.

It is characteristic of the invention that, when being
inserted into the puncturing instrument, the disposable item
is in an insertion state in which the skin-contact part is
(directly or indirectly) firmly connected with the lancet
body. This insertion state is maintained until either the
skin-contact part or the lancet or both are in their end
position (position for use) within the blood lancet device. In
the insertion state, the blood lancet device is not usable,
becanse the lancet body is firmly connected with the skin-
contact part.

By severance at the predetermined breaking section, the
disposable item is transformed from the insertion state into
a usable state in which the lancet body, and therefore the
lancet, is free, so that the puncturing and retraction move-
ment for the production of a puncture wound is possible. The
skin-contact part and the lancet are designed in such a way
that, in the usable state following severance at the predeter-
mined breaking section, it is practically impossible to insert
them into the puncturing instrument (although it may be
possible with the aid of supplementary tools such as, for
example, tweezers). In particular, the skin-contact part is so
small that it can in practice be attached only in conjunction
with the disposable item at the anterior end of the blood
jancet device. Re-use both of used lancets and of used
skin-contact parts following severance at the predetermined

- breaking section is thereby excluded in practice.

The tip of the lancet is commonly protected with a
tip-protection cap, which is connected with the Jancet body
viaa predetermined breaking section and is removed before
the lancet is used. A tip-protection cap of this type is also
preferably envisaged in the case of the invention, the pre-
determined breaking section between the tip-protection cap
and the lancet body being a second predetermined breaking

P . e on RS L oy b s
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bet ween the skin-contact part and the | ancet body, a first predeterm ned
breaki ng section is provided by neans of which the skin-contact part and
the | ance body are separable fromone another follow ng inser- tion of the
di sposable item 2. Blood |ancet according to claim1, wherein the | ancet
has a tip-protection cap nmade of a plastic material which is connected with
the lancet body via a second predeterm ned breaking section, and wherein
bot h predeterm ned, breaking sections are sepa- rated follow ng insertion of
t he di spos abI e it emsection (supplementary to the first predetermined breaking

section at the point of connection between the skin-contact
part and the lancet body). In this embodiment, the disposable
item is preferably designed in such a way that the first and
second predetermined breaking sections can be severed in a
single handling operation (preferably simultaneously). This
simplifies handling in that the disposable item can be
transformed from the insertion state into the usable state
with a single movement of the hand.

The predetermined breaking section may be created
using methods familiar to a person skilled in the art. Gen-
erally it is a web or strip of material which is mechanically
weaker than the rest of the disposable. Thereby the compo-
nent of the disposable (lancet body, skin body part and,
where applicable, tip-protection cap) separate selectively at
the predetermined breaking section when the disposable is
put under mechanical stress such as by rotating the parts
relative to each other about their longitudinal axis.

The disposable item as a whole is preferably—with the
exception of the metallic lancet needle—a plastic injection

. moulding. With this arrangement, the lancet body, the skin-
contact part and, where applicable, the tip-protection cap can
be manufactured in a single operation by the plastic injec-
tion-moulding method, the needle being located in the
longitudinal axis of the plastic part. With the use of this
method, predetermined breaking sections may simply take
the form of easily severable thin spots or webs of the

- injection-moulded plastic material.

. The connection between the skin-contact part and the
lancet body need not necessarily be direct. In an especially
preferred embodiment, the skin-contact part is connected to
the lancet body only indirectly, via the tip-protection cap, the
first predetermined breaking section being located at the
point of connection between the skin-contact part and the
tip-protection cap (at the edge of the outlet opening provided
in the skin-contact part), while the second predetermined
breaking section is, as usual, created between the tip-
protection cap and the lancet body. :

A disposable item according to the invention is inexpen-
sive to manufacture. With manufacture as a plastic injection
moulding, the manufacturing costs scarcely differ from
those of lancets commonly used in blood lancet devices. A
low purchase price is an additional incentive to avoid the

- reuse of used disposable items. With the invention the
tip-protection cap is used for handling the disposable item.
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3. Blood | ancet. device according to claim2, wherein the disposable itemis
configured such that the first predeter- m ned breaking section and the
second predeterm ned break- ing section are separable in a single
operation. 4. Blood | ancet device according to claim3 wherein, after

i nsertion of the disposable item the5lancet hol der holds the |ancet
non-rotatably and g rotation-limting stop for the skin- contact part is
provi ded at the an@ﬂﬁe&mmsﬁﬂ‘cﬁﬁ@ch%%ﬁ bemsm@rﬂqe B¥h predet er mi ned
br eaki ng sect i ons "essentially as an annual plate. This compares favourably

with the prior art where a big sleeve is required for handling
purposes. In addition to a substantial reduction of manufac-
turing costs, the design of the skin-contact part as a rela-
tively small component also results in a small overall size of
the disposable item and therefore small packaging volume.
In order to rnake sure that the device can only be operated
in a defined sequence of steps the lancet drive in a preferred
embodiment has means for ensuring that repeated tensioning
of the lancet drive is possible only after removal of the
lancet, which during the prior puncturing aod retraction
movement was located in the lancet mounting. Various
possibilities for performing this function are known. In U.S.
Pat. No. 4,442,836 mentioned above, for example, the lancet
mounting is provided with a lever arm which, during the
tensioning process, abuts against a fixed projection and
thereby automatically ejects the lancet. In this arrangement,
therefore, tensioning of the lancet device is possible only
when the used lancet is simultaneously ejected. The instru-
ment with the sleeve-type skin-contact part, also mentioned
above, has a re-tensioning lock such that the lancet holder

can be pushed back only when empty. Another, especially
preferred embodiment is described in greater detail below in
the description of an exemplifying embodiment of the
invention.

An embodiment of this type is especially advantageous
because, in addition to safeguarding against re-use of a
skin-contact part and/or a lancet which has been used and
removed from the instrument (“re-use lock™), it ensures that
the lancet which is still in the instrument cannot be used a
second time. This provides virtually complete protection

_ against risks of infection due to mis-use of the blood lancet
device.

The invention is illustrated in greater detail below using
an exemplifying embodiment schematically represented in
the following figures:

FIG. 1 A sectional view of a blood lancet device along its
longitudinal axis;

FIG. 2 A partially cutaway side view of a disposable
item;

FIG. 3 A sectional view along line III—III in FIG. 2;

FIG. 4 A sectional view along line IV—IV in FIG. 2;

FIG. 5 A sectional view along line V—V in FIG. 1;

FIG. 6 A sectional view along line VI—VI in FIG. 1.

FIG. 1 shows a blood lancet device 1 according to the
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13 are separable by rotation of the tip-protection cap relative to the

| ancet and the skin-contact part. 5. Blood | ancet device according to claim
2, wherein the tip-protection cap is connected with the skin-contact part

at an edge of the outlet opening, and wherein the first predeterm ned

breaki ng section is pro- vided at thig connection. 6. Blood | ancet device

according to claimy5, wherein the skin-contact part is disposed in front of
the | ancet body i niBWentan with adisposable item 3 inserted at its anterior end

2. The disposable item 3 comprises a lancet 4, a skin-contact
part 5 and a tip-protection cap 7. In FIG. 1 it is represented
in its usable state, lancet 4 sitting in a lancet holder 11, and
skin-contact part § being attached to an adjusting cap 9 of
‘the housing 10 in such a way that it closes its anterior
opening 8, apart from an outlet opening 6 for the Jancet. The
tip-protection cap 7 is removed in the usable state, and for
this reason it is represented as a dashed line in FIG. 1.

In the embodiment shown, the puncturing and retraction
movement of the lancet holder 11 and the lancet 4 located
therein is guided by a driver cam 15, which is formed by a
groove-shaped recess io the circular casing surface 14 of the
lancet holder 11. With the driver cam 15 there engages a
driver pin 16 of a'drive sleeve 17 enclosing the lancet holder
11 in this region. The drive sieeve 17 extends within the
housing 10 almost as far as the (in the puncturing direction)
posterior end of the blood lancet device 1. A spirally wound
coiled spring 18 within the drive sleeve 17, which drives the
drive sleeve 17, is also located here. Through the coiled
spring 18 runs an ejector 20 which with its anterior end 20a
engages with the lancet holder 11 and which has an oper-
ating button 21 disposed at iis posterior end. The drive
sleeve 17 is in operative connection with an intermediate
ring 25, which is permanently secured with a tensioning ring
24, on to which the adjusting cap 9 can be screwed.

For tensioning of the blood lancet device 1, the housing
10 is held by its upper sleeve part 22, and the tensioning ring
24 with the intermediate ring 25 and heace the drive sleeve
17 is rotated to the right (when viewed counter to the
puncturing direction). This movement is conveyed via the
drive sleeve 17 to the coiled spring 18. At the end of the
tensioning movement an arresting device, not shown, stops
the drive sleeve, causing the coiled spring 18 to remain in the
tensioned state. A return spring 27 rotates the intermediate
ring 25 with the tensioning ring 24 through a left-hand
movement relative to the drive sleeve 17 into its initial state.

The lancet drive, which in its entirety is given the number -
12, is essentially formed by the coiled spring 18, the drive
sleeve 17, the driver pin 16, the driver cam 15 and the ejector
20, which simultaneously provides a torsion protection
means. If the lancet drive is released by a disengaging
element 28, the drive sleeve 17 and the driver pin 16

disposed thereon make a lefi-hand rotation (when viewed
counter to the puncturing direction). With this arrangement,
driver pin 16 travels along the driver cam 15, as a result of
which the lancet holder 11 and the lancet 4 located therein

execute the puncturing and retraction movement. = . —
Thie 13 the (aplaoemeo: sndet
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‘puncturing direction, and the tip-protection cap extends through the outl et
openi ng of the skin-contact part. 7. The bl ood | ancet device according to
claim 2, wherein separation of the breaking sections allows for renoval of
the tip-protection cap while at the same tine allows for retention of the
skin-contact part in the housing. 8 The bl ood | ancet device according to
claim?7, wherein the separation of the breaking sections causes renoval of
a central portion of tRRrektetiseUetak! corRbrnidgthR@ded Grive @i&Pin Passageway
through the outlet QRANERGAITYiNR2ERBOGnRnt dna) BePloRAE RAGEih of the needle
during the puncturifgmished patent application 42 12 315.
In FIG. 2, the disposable item 3 is represented in its
insertion state prior to the separation of its components, the
lancet 4, skin-contact part 5 and tip-protection cap 7. The
lancet 4 has a lancet body 31 made of a plastic material, in
which a metallic lancet needle 33 extends along its longi-
tudinal axis 32, which is represented as a dashed line. Both
ends of the lancet needle 33 project out of the lancet body
31. The anterior end of the lancet needle 33 in the puncturing
direction is formed as a sharp point 34, while the posterior
end has a stop surface 35. By contrast with otherwise
commonly used lancets the stop surface, which is used for
positioning of the lancet 4 within the lancet holder 11, is
provided at the lancet needle 33, and not the lancet body. In
this way, exactly reproducible puncturing depths can be
achieved in the course of successive punctures with different
lancets, especially when small puncture depths are used.
More precise details concerning this aspect can simnilarly be
found in German patent application 42 12 315. In the lancet
described here, the lancet body has four uniform webs 36
" extending along its entire length, disposed at 90° intervals
about the longitudinal axis 32, so that in cross-section they
form a cross (FIG. 4). An intermediate body 38 with inclined
contact-pressure surfaces 39 is located between the webs in
the vicinity of the posterior end of the lancet body 31.
The skin-contact part § essentially comprises a disc-like
ring-shaped part 41 and, moulded on to it, two hook-like
engaging elements 44, which are used for attachment to the
adjusting cap 9. The anterior surface of the skin-contact part
5 forms the contact surface 42, with which the blood lancet
device 1 is pressed against the skin. The distance between
the engaging eclements 44, which are bent like hooks away
from the longitudinal axis 32, is greater than the diameter of
the front face 45 of the lancet body 31. The outlet opening
6 for the lancet tip 34 is located in the centre of the
ring-shaped part 41 (represented in FIG. 1 in the usable
state). _
As previously mentioned, the skin-contact part must for
various reasons be as small as possible. The diameter is at
most as large as the diameter of the anterior end 2 of the
blood lancet device 1. The dimension in the direction of the
longitudinal axis 32, including the attachment elements, is
less than 1 cm, preferably less than 5 mm. The correspond-
ing dimension of the part of the skin-contact part which in

This is the replacement sheet

2 6 DEC 1997

Date:



operation. 9. Blood | ancet device according to claim1, wherein the
skin-contact part is configured ring-shaped. 10. Blood | ancet device
according to claim1, wherein the lancet drive has a tension spring and
nmeans for ensuring that repeated tensioning of the lancet drive is

permtted only after renoval of a |ancgt, which during the preceding

punctuing and retraction npvenent, was | ocated in the |ancet holder. 11. The
bl ood | ancet devi ce Ui inseriom state ip @eeassiblenfromthecoutsideghowdde such shape

that it cannot be r&apsiderabiyosmaler, fousiakg sepatateitinsertiow af tle t he skin
contact part from tskin-contact part 5 impossible in practice. In the exempli-

fying embodiment represented, the ‘skin-contact part §

projects beyond the anterior end 2 of the blood lancet device

1 only by the length D shown in FIG. 2. This dimension

should generally be less than 2 mm. In the preferred embodi-

ment, it is less than 1 mm.

As can be seen in FIG. §, the adjusting cap 9 has means
of attachment 54 for the exchangeable attachment of the
skin-contact part 5. In the embodiment represented, the
attachment functions as a type of bayonet fastening. Along
a circumferential line of the opening 8 of the adjusting cap
9 there extend four shoulders 55. Behind each shoulder 55,
2 web 56 serving as a rotation-limiting stop 58 is centrally
disposed. A guide recess 57 is located between each pair of
shoulders 55.

FIG. 2 shows that the tip-protection cap 7 extends
through the outlet opening 6 with a shaft 47 and, in the
section in front of the outlet opening 6, has a gripping zone
49 for handling the disposable item 3. The diameter of the
opening 6 should be smaller than 3.5 mm and preferably
measure about 2 to 2.8 mm.

The tip-protection cap 7 .is connected with the skin-
contact part 5 by means of four webs S0 evenly distributed
around the boundary surface of the outlet opening 6 (FIG. 3).
The webs 50 are designed in such a way that they break
when the tip-protection cap 7 is rotated, and thus form the
first predetermined breaking section 52. The connmection
between the tip-protection cap 7 and the lancet body 31 is
formed by a thin-walled surrounding web 51 between the
front face 45 of the lancet body 31 and the shaft 47 of the,
tip-protection cap 7. This web 51 forms the second prede-
termined breaking section 53. .

To accommodate the lancet 4, the lancet holder 11
represented in FIG. 1 has an accommodating recess which in
cross-section is essentially square. The square recess is
adapted to the webs 36 (FIG. 4) of the lancet body 31 in such
& way that the lancet body 31 can be introduced into the
lancet holder 11 in four different positions, each turned
through 90° about the longitudinal axis 32. The skin-contact
part S with the engaging elements 44 can also be introduced
into the guide recesses 57 (FIG. 5) of the adjusting cap 9 in
these four positions, Two lugs. 61 provided with sloping
edges 60 project into the accommodating recess of the lancet
holder 11, said lugs each being located on elastically deflect-
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housing. 12. A disposable blood |ancet device for insertion into a |ancet
driver for use in withdrawi ng bl ood for diagnostic purposes, said

di sposabl e | ancet device conprising a | ancet body made of a plastic
material, an exchangeabl e skin con- tact part and a | ancet needle fixed in
the | ancet body, the exchangeabl e skinscontact part being attached to the
| ancet body, said changeabl e ski n-cgntact part having, a contact surface

for pressing agai i€ (FRSIONING RASWES,$2ndnt ALIBER, | Xiggedod | ancet
devi ce, counter to the puncturing direction a stop element 63 is

provided at the rear end of the accomodating recess running
transversely to the puncturing direction.

To insert the disposable item 3 the lancet 4 is introduced
against the pressure of the tensioning tongues 62 into the
lancet holder 11 with the lancet drive 12 tensioned. Thereby
the ejector 20 is pushed backwards. At the same time, the
lugs 61 slide on the intermediate bodies 38 of the lancet
bedy 31, said intermediate bodies being adjacent each lug.
Towards the end of the insertion movement, the two lugs 61
reach the contact-pressure surface 39 with their sloping edge
60, as a result of which the disposable item 3 is drawn into
the lancet holder 11. The insertion moverent is completed
when the contact-pressure surface 35 touches the stop web
63. Simultaneously, the two engaging eclements 44 are
introduced into the adjusting cap 9 via two of the recesses
57, so that the hook-like ends 44a of the two engaging
elements 44 are located at roughly the same longitudinal
position as the stop webs 56.

In this position the disposable item 3 is inserted into the
blood lancet device 1. In general, insertion of the disposable
item is considered “complete” for the purpose of the inven-
tion when at least. one of the two main components of the
disposable item, namely the lancet 4 and the skin-contact
part S, has reached its end position in the direction of the
puncturing movement. In the embodiment represented this is
the lancet 4, which is located in the lancet holder 11 in its
operating position.

Since in the insertion state the predetermined breaking
sections are still intact, the blood lancet device 1 is not yet
usable. In order to convert it into the usable state, the second
predetermined breaking section between the lancet body 31
and the tip-protection cap 7 must first be severed by left-
hand or right-hand rotation of the tip-protection cap 7. By
further rotation of the tip-protection cap 7 in the same
direction as before, the engaging elements 44 impinge
against the corresponding stop webs §6. In this position the

ends 44a of the engaging elements 44 each engage with a
shoulder 53. Due to this engagement and by abutment of the
conical circumférential surface 46 of the ring-shaped part 41
against a congruent surface of the adjusting cap 9, a reliable
axial and radial positioning of the skin-coatact part S is
ensured. Continuation of the rotary movement of the tip-
protection cap 7 causes the four webs 50 to break, thereby
severing the first predetermined breaking section 52.
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wherein the di sposabl e | ancet device is intended for once-only use and can
be inserted into an anterior end of a lancet driver in a single handling
operati on, 14 wherein the skin-contact part and | ancet body are con-
nected to one another by a first predeterm ned breaking section by neans of
which the skin-contact part and the | a8cet body are separable from one
anot her follow ng The two predetermined breaking sections have thus been
- severed in a single handling operation, namely rotation of

the tip-protection cap 7, as a result of which the bloed lancet

device 1 has been transformed from the insertion state into

the usable state. In the separated state, the individual ele-

ments of the disposable item 3 cannot be re-inserted (or only

with the aid of a tool and with considerable effort, which

precludes accidental mis-use).

In the preferred embodiment described, means 64 (FIG.
1) are provided by which it is ensured that repeated tension-
ing of the lancet drive is possible only after removal of the
lancet which during the prior puncturing and retraction
movement is located in the lancet mounting. These means
are described below. _

. On its casing surface, the ejector 20 is provided with an
ejection-protection lug 65 which in the puncturing direction
slopes upwards in a ramp-like fashion. Further forwards and
offset relative to the ejection-protection lug 65 on the
circumference, the ejector 20 also has 2 pin 66 (FIG. 1 and
FIG. 6). In front of the pin 66 and offset relative to it and to
the ejection-protection lug 65 on the circumference of the
ejector 20, there is a pushback protection lug 67 on the

- casing surface of the ejector 28 which slopes upwards in a
ramp-like fashion counter to the puncturing direction. The
anterior end 20a of the ejector 20 is designed in the form of
a fork in such a way as to be axially movable within the
lancet holder 11 in the region of the stop element 63.

FIG. 1 shows that the drive sleeve 17 in the vicinity of
its posterior end has a first elastic locking tongue 70 which
follows an initially axially parallel course and is then bent
slightly inwards, and which projects into the drive sleeve 17.
Further forwards in the puncturing direction, the drive
sleeve 17 has a second elastic locking tongue 71 which
follows an arc-shaped course roughly along a circum-fer-

_ential line. The free end of the second elastic locking tongue
71 is provided with a lug 72 which projects into the interior
of the drive sleeve 17, said lug being offset relative to the
first locking tongue 70 (FIG. 6) on the circumference. In
front of the second locking tongne 71, another axially
directed third elastic locking tongue 73 is present on the
drive sleeve 17. This is positioned on the internal surface of
the drive sleeve and forms a deflectable ramp which slopes
upwards in the puncturing direction.

The drive sleeve 17 is now co-ordinated with the ejector
20 in such a way that, during a puncturing and retraction
movement of the lancet 4, the pin 66 of the ejector 20 and
the second locking tongue 71, as shown in FIG. 1 and FIG.
6, are located at the same height. This movement of the
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‘insertion of the disposable item 13. The disposabl e blood | ancet device
according to claim 12, having a tip-protection cap nade of a plastic
material which is connected with the [ ancet body via a second predeterm ned
breaki ng section, and wherein both predeterm ned breaking sections are con-
figured for separation follow ng insenfyion of the dis- posable |ancet
device into the lancet driver. 14. The di sposabl e bl ood | ancet device
according to clai mlancetdis efeged byalafyhandarowtion afibe dayrslegvest
pr edet er m ned breakl%@smsmedaimﬂﬁh ). PEttothis arangementitieeligbr eaki ng
: 72 of the second locking tongue 71 moves over the pin 66
and engages behind it.
Because the ejector 20 is protected against rotary move-
ments, the right-hand rotation of the drive sleeve 17, which
- 18 necessary for tensioning, is not possible. The disposable
item 3 must therefore first be ejected in its individual parts
by operating the ejector 20. The fork-like anterior end 20a
of the ejector 20 here pushes the lancet 4 out of the lancet
holder 11 via axial longitudinal displacement of lancet 4.

The lancet body 31 in turn pushes with its front face 45 on
the ring-shaped part 41 between the engaging elements 44.
As a result, the hook-like ends of the engaging elements 44
move over the shoulders §5. The skin-contact part § and
lancet 4 are then ejected.

Due to this axial displacement of the ejector 20, the pin
66 now releases the second locking tongue 71. Right-hand
rotation of the drive sleeve 17, and hence tensioning of the
blood lancet device 1, is now possible. However, during the
ejection movement of the ejector 20 the pushback protection
lug 67 has also. moved over the third locking tongue 73 and
engaged behind it. Pushing back the ejector 20, which is
necessary for insertion of a disposable item 3, is therefore
impossible. The blood lancet device 1 must of necessity first
be tensioned by right-hand rotation of the drive sleeve 17.
The pushback protection lug 67 is thereby also rotated
relative to the locking tongue 73, and thus released.

The next step is the introduction of the disposable item
3, as a result of which the ejector 20 is pushed back by
pressing the lancet body 31 against the anterior end of the
ejector 20. During this procedure, the ejection-protection lug
65 moves away under the first locking tongue 70 due to
deflection of the latter. The ejection-protection Iug 65 at the
same time engages with the locking tongue 70 as soon as the
disposable item has reached its insertion state in the blood
lancet device 1. Engagement of the locking tongue 70 with
the ejection-protection lug 65 prevents (for example unin-
tentional) ejection of the disposable item 3 before it has been
transformed into the usable state and the lancet has executed
the puncturing and retraction movement.

Overall, this resuits in fully constrained guidance of the
operating steps for tensioning, insertion of the disposable
item, severance of the predetermined breaking sections,
triggering of the puncturing process, and ejection of the
Jancet.
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'section are separable in a single operation. 15. The di sposabl e bl ood

| ancet device according to claim 14 wherein both predeterm ned breaking
sections are sepa- rable by rotation of the tip-protection cap relative to
the | ancet body. 16. The di sposabl e bl ood | ancet device according to claim
12, having a tip-protection cap that 13 connected wth the skin-contact
part, and wherein the first predeterm ned breaking section is pro- vided at
this connection. 17. Weecldinzposabl e | ancet device according to claimé6

1. Blood lancet device for withdrawing blood for diag-
nostic purposes, comprising:
a housing,

a lancet holder, movable within the housing, for holding
a lancet, said lancet being a component of a disposable
item which comprises the lancet with a lancet body
made of a plastic material, an exchangeable skin con-
tact part and a lancet needle fixed in the lancet body,
and which disposable item is intended for once only use
and 1is inserted at an anterior end of the housing in a
single operation,

a lancet drive to drive the puncturing and retraction
movement of the lancet holder with a lancet held
therein,

wherein the housing has an anterior end in the puncturing
direction, receiving the exchangeable skin-contact part
and the lancet,

said exchangeable skin-contact part having a contact
surface for pressing against the skin when using the
blood lancet device and an outlet opening for the lancet,

wherein said disposable item is configured such that the
lancet can be inserted only together with the skin-
contact part, and

wherein the $kin-contact part and lancet body are con-
nected to one another and at the point of connection
between the skin-contact part and the lancet body, a
first predetermined breaking. section is provided by
means of which the skin-contact part and the lance
body are separable from one another following inser-
tion of the disposable item. '

2. Blood lancet according to claim 1, wherein the lancet
has a tip-protection cap made of a plastic material which is
counected with the lancet body via a second predetermined
breaking section, and

wherein both predetermined breaking sections are sepa-

rated following insertion of the disposable item.

3. Blood lancet device according to claim 2, wherein the
disposable item is configured such that the first predeter-
mined breaking section and the second predetermined break-
ing section are separable in a single operation.

4. Blaod lancet device according to claim 3 wherein, after
insertion of the disposable item, the lancet bolder holds the
lancet non-rotatably and a rotation-limiting stop for the
skin-contact part is provided at the anterior end of the
housing, and wherein both predetermined breaking sections
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‘wherein the first predeterm ned breaking section is provided between the

ti p-protection cap and the skin contact part. 18. The di sposabl e bl ood

| ancet device according to claiml 2, wherein the skin-contact part is
configured ring-shaped surroundi ng an outl et opening for said needle. 19.
The di sposabl e bl ood | ancet device acggrding to claim 18, wherein the
skin-contact part is disposed in front of the |ancet body in the puncturing

direction, and the taPsdpafifcd Mt@ﬁb&épdﬁxﬁﬁg&ebﬁbﬁ({ag%laﬂfm tdre

skin-contact part amgk {4hcOugy ofﬁ ing o e.skin-contact part.
20. The disposal Dbl 00§ BafyRhnttt Yebite cccfcgbg‘t&%la‘im% S¥HRrein the

tip-protection cap is connected with the skin-contact part at

an edge of the outlet opening, and

wherein the first predetermined breaking section is pro-

vided at this connection.

6. Blood lancet device according to claim 5§, wherein the
skin-contact part is disposed in front of the lancet body in the
puncturing direction, and the tip-protection cap extends
through the outlet opening of the skin-contact part.

7. The blood lancet device according to claim 2, wherein
separation of the breaking sections allows for removal of the
tip-protection cap while at the same time allows for retention
of the skin-contact part in the housing.

8. The blood lancet device according to claim 7, wherein
the separation of the breaking sections causes removal of a
central portion of the skin-contact part to provide a clear
passageway through the outlet opening for passage of a
sharp end portion of the needle during the puncturing
operanon

.- 9. Blood lancet device according to claim 1, whermn the
skin-contact part is configured ring-shaped.

10. Blood lancet device according to claim 1, wherein the
lancet drive has a tension spring and means for ensuring that
repeated tepsioning of the lancet drive is permitted only after
removal of a lancet, which during the preceding puncturing
and retractiog movement was Jocated in the lancet holder.

11. The blood lancet device of claim 1, wherein the lancet
body is of such shape that it cannot be removed from the
housing without removal of the skin contact part from the
housing.

12. A disposable blood lancet device for insertion into 2
lancet driver for use in withdrawing blood for diagnostic

purposes,

said disposable lancet device comprising a lancet body

made of a plastic material, an exchangeable skin con-

tact part and a lancet needle fixed in the lancet body,

the exchangeable skin-contact part being attached to the

lancet body, said exchangeable skin-contact part having

a contact surface for pressing against the skin when
using the disposable blood lancet device,

wherein the disposable lancet device is intended for
once-only use and can be inserted into an anterior end
of a lancet driver in a single handling operation,
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"the-lancet needle has a sharp point and is fixed in the |ancet body with
Its sharp point positioned posterior to the skin- contact part and wherein
separation of the skin-contact part fromthe | ancet body provides an
openi ng through the skin-contact part for nmovenent of the needle point

t here- through during a skin puncturildg operation. 15 21. A nethod for
puncturing the skin of a patient for

wherein the skin-contact part and lancet body are con-
nected to one another by a first predetermined breaking
section by means of which the skin-contact part and the
lancet body are separable from one another following
insertion of the disposable item.
13. The disposable blood lancet device according to claim
12, having a tip-protection cap made of a plastic material
which is connected with the lancet body via a second
predetermined breaking section, and

wherein both predetermined breaking sections are con-
figured for separation following insertion of the dis-
posable lancet device into the lancet driver.

14. The disposable blood lancet device according to claim
13, which is configured such that the first predetermined
breaking section and the second predetermined breaking
section are separable in a single operation.

15. The disposable blood lancet device according to claim
14 wherein both predetermined breaking sections are sepa-
rable by rotation of the tip-protection cap relative to the
lancet body.

16. The disposable blood lancet device according to claim

- "12, having a tip-protection cap that is connected with the
skin-contact part, and

wherein the first predetermined breaking section is pro-

vided at this connection.

17. The disposable lancet device according to claim 6
wherein the first predetermined breaking section is provided
between the tip-protection cap and the skin contact part.

18. The disposable blood lancet device according to claim
12, wherein the skin-contact part is configured ring-shaped
surrounding an cutlet opening for said needle.

19. The disposable blood lancet device according to claim
18, wherein the skin-contact part is disposed in front of the
lancet body in the puncturing direction, and the tip-protec-
tion cap extends in front of the skin-contact part and through
the outlet opening of the skin-contact part.

20. The disposal blood lancet device of claim 12 wherein
the lancet needle has a sharp point and is fixed in the lancet
body with its sharp point positioned posterior to the skin-
contact part and wherein separation of the skin-contact part
from the lancet body provides an opening through the
skin-contact part for movement of the peedle point there-
through during a skin puncturing operation.
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"wi t hdrawi ng bl ood for diagnostic purposes utilizing a |ancet driver for
driving a tip of a needle of a disposable |ancet device into the patients
skin conprising; inserting a disposable | ancet device conprising a | ancet
body a | ancet needle fixed in the | ancet body, and an exchangeabl e
skin-contact part as a unit into an angerior end of a housing of the |ancet

driver with the lanc od needl e bei cated within said housing of
the said | ancet dri v%(ﬁﬁﬂ“gﬁlg‘??dg s PyRciunng, g ﬁ fﬁ PAiSAL g‘l‘t part
ext endi ng out war di"'yW wing blged forHiagnostip guenoses utilizing a lancet

driver for driving a tip of a needle of a disposable lancet
device into the patients skin comprising;

inserting a disposable lancet device comprising a lancet
body a lancet needle fixed in the lancet body, and an
exchangeable skin-contact part as a unit into an anterior
end of a housing of the lancet driver with the lancet
body and needle being located within said housing of
the said lancet drive and with a surface of the skin-
contact part extending outwardly of the lancet driver
housing,

breaking a breaking section conmecting the lancet body
and the skin-contact part to disconnect the skin-contact .
part form the lancet body without removing the skin-
contact part from being held by the housing,

placing the outward surface of the skin-contact part
against the skin of the patient without removing the
skin contact part from being held by the housing;

actuating the lancet driver to cause the lancet body to
move toward the anterior end of the lancet driver
housing and relative to the skin-contact part wherein a
tip of the needle fixed in the lancet body passes through
the skin-contact part and into the patients skin.

22. The puncturing method of claim 21 wherein the
disposable lancet device inserted into the housing of the
lancet driveris provided with a needle tip protecting cap that
covers the tip of the needle and is unitary with the disposable
Iancet device, and wherein the needle tip protecting cap is
removed and separated from the disposable lancet device

prior to the placement of the outward surface of the skin-
contact part against the skin of the patient.

23. The puncturing method of claim 22 wherein the
breaking of the breaking section connecting the skin-contact
part from the lancet body occurs simultaneously with the
separation of the needle tip protector cap.

24. The puncturmg method of claim 23 wherein the
needle tip protector is separated from the skin-contact part
by rotation of the needle tp protector relative to the skin-
contact part.

25. The puncturing method of claim 24 wherein the
holding of the disposable lancet by the driver housing after
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breaki ng a breaking section connecting the | ancet body and the skin-contact
part to disconnect the skin-contact part formthe |ancet body w thout
renovi ng the skin- contact part from being held by the housing, placing the
outward surface of the skin-contact part against the skin of the patient

wi t hout renoving the skin contact partgfrom being held by the housing;
actuating the lancet driver to cause the |ancet body to nove toward the

anterior end of thdlfexReR Prefentsrotatinnsoitheskin-conigel part and the ski n- cont act
part wherein a tip lafcet hdyeRith6ut’ predehting FdiRidROF The ARMeRARSSES through
protector.
26. The puncturing method of claim 21 wherein the lancet
body is expelled from the housing after puncturing and
wherein during this expulsion the lancet body abuts the

skin-contact part and also causes the skin-contact part to be
expelied from the housing,
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t he skin-contact part and into the patients skin. 22. The puncturing method
of claim 21 wherein the disposable | ancet device inserted into the housing
of the lancet driveris provided with a needle tip protecting cap that
covers the tip of the needle and is unitary with the di sposabl e | ancet
device, and wherein the needle tip protecting cap is renoved and separ at ed
fromthe disposable | ancet device priorfto the placenent of the outward
surface of the ski.n- contact part against the skin of the patient. 23. The
puncturing nethod of claim22 wherein the breaking of the breaking section
connecting the skin-contact
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part fromthe | ancet body occurs simnmultaneously with the separation of the
needl e tip protector cap. 24. The puncturing nethod of claim 23 wherein the
needle tip protector is separated fromthe skin-contact part by rotation of
the needle tip protector relative to the skin- contact part. 25. The
puncturing nethod of claim24 wherein the holding of the disposable |ancet

by the driver housing after 2
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16 insertion prevents rotation of the skin-contact part and the | ancet body
W t hout preventing rotation of the needle tip protector. 26. The puncturing
nmet hod of claim 21 wherein the |ancet body is expelled fromthe housing
after puncturing and wherein during this expul sion the | ancet body abuts
t he skin-contact part and al so causes the skin-contact part to be expelled

fromthe housing. * * * * * 3
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BLOOD LANCET DEVICE FOR WITHDRAWING BLOOD FOR DIAGNOSTIC
PURPOSES
ABSTRACT

Blood lancet device (1) for withdrawing blood from a patient
for diagnostic purposes comprises a housing (10), a lancet
holder (11) movable within the housing (10) for retaining a
non-rotatable lancet (4) having a plastic lancet body (31),
a lancet needle (33) fixed in the lancet body (31), a lancet
drive (12) to move the lancet holder in a puncturing and
retraction direction, an exchangeable skin-contact part (5)
having an outlet opening (6) for the lancet (4) and a contact
surface (42) for pressing against a patient’s skin. The skin-
contact part (5) and lancet (4) form a unitary disposable
item (3) which is extended for once-only use and is intended
to be inserted at an anterior end (2) of the housing (10) in
a single operation only as a unit with the skin-contact part
(5). The skin-contact part (5) and the lancet body (31) are
connected to one another through a first predetermined
breaking section (52) to permit the skin-contact part (5) and
the 1lance body (31) to be separable from one another
following insertion of the disposable item (3). A second
breaking section connects a protective needle cap to the
lancet body and both breaking sections are severed by
twisting of the protective cap.

Fig 1.
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