
;e3evv4  6Tdh  21239 Blood withdrawal system The invention concerns a blood
withdrawal system for withdrawing blood for diagnostic purposes. Lancets
are used in the sense of the invention as blood withdrawal systems which
are used to puncture an appropriate part of the body in order to remove a
small amount of blood from a part of the body for analytical or diagnostic
purposes. The blood is frequently drawn from a finger or earlobe. In
medical practices lancets are used for this which are inserted into an
appropriate part of the body by a doctor or laboratory staff either
manually or with the aid of a simple apparatus. The lancet must of course
be sharp and sterile. Otherwise there are no especially stringent
requirements for medical practices since blood is collected from individual
patients at large time intervals and the puncture is carried out by
specially trained staff. Nevertheless the puncture is frequently associated
with considerable pain. If the blood withdrawal system should be suitable
for operation by the patients themselves, this makes much higher demands on
the system especially with regard to pain-free and reliable blood
withdrawal. The independent use of blood withdrawal systems by patients is
carried out especially for so-called home monitoring. In this case the aim
is to enable groups of patients that are at special risk to regularly
monitor certain analytical values of their blood. This applies among others
to diabetics who frequently and regularly check their blood sugar level and
adapt it to the requirements by injecting insulin. The insulin requirement
depends among other factors on the food intake and physical activity and
must be kept as continuously as possible within certain set limits. This is
of uttermost importance for the health of the patients and to avoid serious
secondary damage such as loss of sight and amputation of parts of the body.
Blood withdrawal systems have been used for a long time which consist of a
lancing device and associated lancets that are specially adapted for the
respective instrument. A housing of the lancing device contains a lancet
drive which mechanically punctures   -2 the skin with a lancet. A spring is
usually used as a drive element for the lancing movement. In the initial
phase of development very simple constructions were commonly used in which
the lancet was directly attached to one end of a pressure spring arranged
in an elongate housing. Such a blood withdrawal device is disclosed for
example in the document US 4,469,110. However, the use of the described 



systems show that in particular the requirement for a less painful blood
withdrawal cannot be fulfilled. Recently small, simple-to-operate and
relatively low-cost analytical systems have been developed to reduce the
pain of puncture which are usually composed of blood test strips and an
accompanying evaluation instrument. Such modern blood withdrawal systems
are intended to ensure that blood withdrawal is as painless as possible for
the patient and is simple to handle. Therefore in the recent prior art
numerous different blood withdrawal systems are known which are suitable
for generating the incisions required for blood collection in a simple and
relatively painless manner. Such blood withdrawal systems usually comprise
a housing with an exit opening for the tip of a lancet and a lancet holder
for holding the lancet which can be moved relative to the housing along a
predetermined straight puncturing path. The lancet holder is moved during
the puncturing and return movement by a lancet drive which has an elastic
drive element which is usually a metal spring. In a first position in which
the elastic drive element is in a tensioned state, the lancet holder is
usually locked by means of a locking device. After such a locking device is
released, the elastic drive element relaxes so that the movement of the
drive element is converted into a puncturing movement of the lancet drive
which moves the lancet held by the lancet holder at high speed along the
predetermined lancing path in a puncturing direction until the tip of the
lancet emerges from the exit opening of the blood withdrawal system. A
wound is generated in a part of the body pressed against the exit opening.
Immediately afterwards the lancet is usually retracted by the lancet drive
into the housing. The drive units of the modern lancing devices which
reduce pain due to a high lancing speed and the retraction of the lancet
after the lancing consequently ensure that in the case of the modern
lancing devices the blood withdrawal is considerably more pleasant for the
patient. Such blood withdrawal systems of the prior art are described for
example in the documents US 4,442,83G, US 4,535,769 and US 4,924,897. In
the design described in   -3 the patent US 4,924,879 a spiral drive spring
acts on a wheel whose rotation is converted by means of a lever connected
to the wheel into a lancing and retraction movement. It is claimed that the
pain is reduced by among others the fact that this movement proceeds very
rapidly. However, the construction using precisely manufactured metal parts
is complicated and relatively voluminous. Another disadvantage is that the
lancet emerges from the exit opening when the lancet drive is tensioned
resulting in a risk of injury for the user. The patent EP 0 582 226
describes another lancing device which is suitable for withdrawing blood
samples. A piston driven by a spring means is movably mounted within the
lancing device. A lancet which emerges through an opening provided in the
housing during a lancing process is located at one end of the piston. The
outer periphery of the piston has wings of only limited strength which bear
against the housing wall of the lancing device. When the lancing process is
carried out the piston is moved in the puncturing direction by means of the
spring elements thereby destroying the wings of the plunger so that they no
longer rest against the housing. A disadvantage of this prior art is that
the spring elements for driving the piston have to apply sufficient force
to firstly destroy the wings of the piston befog a the piston can be moved
in the lancing direction. Furthermore if the wings are not completely
destroyed, this can cause frictional effects when the piston moves within
the housing in the lancing direction. Hence the conditions of a lancing
process are changed depending on the frictional effects so that undefined
force curves act during the lancing process. This influences among others
the puncturing speed of the lancet into a part of the skin so that the
patient has to expect different levels of pain caused by the puncturing. In
addition the lancet has a sterile protector which has to be removed from
the needle tip before use. However, the wings may be damaged as a result of
a strong pulling motion and this may accidentally trigger a lancing
process. Since the described mechanism is only suitable for disposable
lancing devices and it is not possible to retension the lancet due to the
destroyed wings on the piston, the unused lancet has to be consequently
discarded.   -4 Furthermore the patent US 4,416,279 discloses a blood
withdrawal system in which the lancet holder is moved along an inclined
ramp located in the housing in an opposite direction to the lancing
direction by rotating an external part of the housing. This movement
tensions a spring member which serves as the drive element for the lancet
holder. The sloping surface protruding into the housing has a plateau on
which the lancet holder can be temporarily held after a first rotary
movement of the external housing member. In this position the lancet holder
is pulled back in the opposite direction to lancing to such an extent that
the lancet can be removed from the lancet holder and exchanged. By
continuing the rotation the lancet holder is moved further along the
sloping surface in the opposite direction to lancing, further tensioning
the spring element until the lancet holder is moved beyond the sloping
surface and is driven by the force of the spring in the puncturing
direction. The lancet tip emerges from the housing. A disadvantage of the
prior art is that the rotational movement of the outer housing member makes
it more difficult for the user to handle the blood withdrawal system. In
order to tension the blood withdrawal system and simultaneously position
the finger pad at the exit opening of the blood withdrawal system, the
patient has to position his finger in a holder provided. The holder also
serves to fix the position of the blood withdrawal system on the finger tip
while the user rotates the outer housing member with the other hand. The
said blood withdrawal system proves to be extremely unwieldy and is very
difficult to operate particularly by elderly persons. The object of the
present invention is to provide a blood withdrawal system and a method for
blood withdrawal in which the described disadvantages of the prior art are
avoided. The system and the method are characterized in particular in that
they ensure a simple operation. The pain caused by the puncture is reduced
by a rapid drive movement of the lancet holder. The construction of the
blood withdrawal 



system should in particular be robust and cost-effective. The invention
encompasses a blood withdrawal system having a housing in which an opening
is located and a lancet holder containing a lancet movably mounted in the
housing. The lancet holder has at least one bearing member. A support
surface is also located in the housing which is positioned such that the
bearing member rests on the   -5 support surface in a first position of the
lancet holder. The blood withdrawal system also comprises a triggering unit
with a release button. The triggering unit converts a linear movement of
the release button into a rotation of the bearing member and the support
surface relative to one another by which means the lancet holder is
transferred into a second position and falls from the support surface. A
spring element of the blood withdrawal system is connected to the lancet
holder and is transformed by the falling movement of the bearing member
from a pretensioned state into an at least partially relaxed state. As a
result of the movement of the lancet holder relative to the housing) the
tip of the lancet emerges from the opening of the housing so that it can
puncture a part of the body that is positioned there. The blood withdrawal
system according to the invention is characterized by a simple robust
construction. There are no special requirements with regard to form or
material for the bearing member or the support surface. Within the scope of
the invention a wide variety of designs are possible which enable the
lancet holder to be supported by the support surface. This enables the
lancing device to be manufactured with large tolerances without effecting
the function of the blood withdrawal device. This simplifies the
manufacturing process and hence reduces the production costs for the
lancing device. This is a decisive advantage especially for disposable
lancing devices that are manufactured in large numbers. As a result of the
described mechanism the puncturing movement of the lancet holder or the
lancet is carried out so rapidly that the puncture pain is minimized. As
soon as the lancet holder falls from the support surface in the lancing
direction, the lancing process is initiated. The potential energy stored in
the system is at a maximum. In contrast to the prior art in which the
lancing process is for example triggered by breaking off small hooks, the
active force of moment of the system is constant in each lancing process
since for example additional frictional effects caused by irregular
detachment of the small hooks do not occur. This ensures a lancing process
under constant, reproducible conditions. The conversion of a linear
movement of the release button into a rotary movement makes the operation
of the blood withdrawal system particularly user-friendly since   -6 the
patient can for example actuate the lancing device by pressing the release
button and thus does not have to carry out complicated handling steps. In
principle a wide variety of embodiments of the triggering unit are
conceivable for triggering a lancing process which convert a linear
movement of the release button into a relative rotation of the bearing
member and the support surface. For example a linear movement of the
release button can be converted into a rotation of the lancet holder, or
embodiments are encompassed in which the support surfaces rotate relative
to a part of the housing or relative to the lancet holder. In such a
construction actuation of the release button causes a rotary movement of
the support surface whereby for example a part of the housing to which the
support surface is attached can also be rotated. In a preferred embodiment
the linear movement of the release button occurs perpendicularly to the
plane of rotation so that for example the blood withdrawal system is
operated by pressing the release button along the puncturing direction. 



In an advantageous embodiment it has also proven to be expedient for the
lancet holder to comprise two bearing members which each rest on a support
surface of the housing. This ensures that the lancet holder is supported
symmetrically by a simple housing construction. Of course an embodiment is
also conceivable which contains more than two bearing members and several
support surfaces. In principle the number of bearing members and of the
corresponding support surfaces is unlimited so that usually a construction
is selected in which the lancet holder is supported optimally and can be
manufactured at low costs. In order to convert the linear movement into a
rotary movement of the bearing member and the support surface relative to
one another, several designs of the triggering unit are also conceivable.
In a preferred embodiment of the triggering unit it contains a rotary drive
element which is pressed by the linear movement of the release button
against the bearing member such that the bearing member falls from the
support surface. The rotary drive element for example has an elastic ram
and the support surface can contain a depression in which the bearing
member of the lancet holder is supported. A linear movement of the release
button presses the elastic ram    from above against the bearing member of
the lancet holder and deforms it in this process. If the bearing member is
in a depression of the support surface, the ram can also reach underneath
the bearing member due to the deformation and lever it out of the
depression in the support surface. As a result the lancet holder falls from
the support surface and a lancing process is triggered. However, a ramp
extending into the inside of the housing is also conceivable as a rotary
drive element. In this case the ramp is pressed against the bearing member
by the linear movement of the release button which pushes it from the
support surface and the lancet holder makes a falling movement. Due to the
falling movement of the bearing member and thus of the lancet holder, the
spring element is relaxed. In the sense of this invention this is also
understood as a process in which the spring element only passes through a
relaxed state and is subsequently again converted into a tensioned state.
For example the falling movement of the lancet holder can be stopped by a
stop provided for this purpose so that only a defined part of the lancet
extends from the housing. The limit stop which consequently determines the
puncture depth of the blood withdrawal system can in this connection
advantageously be a component of a cap provided for this purpose which is
mounted movably on the housing of the system or is a component of the
housing itself. It is possible for the cap to be attached movably on the
housing in or against the lancing direction such that in the case of a
limit stop on the housing the distance between the stop and the exit
opening of the cap is varied. If the stop is a component of the cap the
position of the stop and thus the puncture depth can be changed by moving
the cap in the direction of or opposite to the direction of lancing, or it
can be changed by a rotation of the cap in which the axial position of the
cap remains constant. In such an embodiment the cap contains several stops
at different levels which come into use depending on the rotary movement of
the cap and which define the puncture depth. Such a system for regulating
the puncture depth is described for example in the document EP 1 142 534.
_g_ After the lancet holder has hit the stop it is usually retracted in the
opposite direction as described by means of a return mechanism such that
the lancet tip no longer protrudes from the opening of the housing. 



In principle the described system is suitable for disposable lancing
devices as well as for lancing devices for multiple use. The system is
preferably in a tensioned state as soon as the bearing member rests on the
support surface. This state has proven to be particularly suitable for
disposable lancing devices since a device for tensioning the spring element
is often not provided. Disposable lancing devices are then already
delivered in a tensioned state to the customer. In this case the customer
only has to operate the release button to initiate the lancing process. In
order to avoid contamination the reuse of the disposable lancing device is
undesirable and is often actively prevented. This can for example be
accomplished by the absence of a tensioning device in the disposable
lancing device which simplifies the construction of the lancing device. On
the other hand a mechanism is conceivable in which the lancet is actively
blocked after use. In this case improper retensioning can be prevented by
for example the spring element pressing the bearing member against the
support surface from below after the lancing process. Hence this embodiment
prevents the bearing member from being positioned on the support surface.
In general a wide variety of embodiments are possible that prevent a
disposable lancing device from being retensioned. If the blood withdrawal
system is to be suitable for repeated use, the system comprises a device
for tensioning the drive element so that the lancing device does not have
to be delivered in a tensioned state. In order to avoid unnecessary
material stress of the bearing member and the support surface, the drive
element in another advantageous embodiment is present in a relaxed or at
least partially relaxed state with the bearing member resting on the
support surface. Then the drive element is firstly tensioned in an
advantageous manner before or during actuation of the trigger unit before a
relative rotation of the lancet holder and the support surface is
initiated. Material fatigue of the disposable lancing devices can of course
also be avoided by using such a mechanism. However, it may prove to be
advantageous to select particularly robust material properties of the
bearing members so that the bearing   -9 members can withstand the load in
a stressed state without difficulty. The tension acting on the bearing
members can then be selected such that it does not lead to damage of the
bearing member s. The puncture speed of the lancing device can be increased
according to the tension present in the system to minimize the pain caused
by the incision. Another important aspect in constructing a lancing aid is
to prevent unintentional triggering of a lancing process particularly when
a sterile protector is removed. Various mechanisms are possible for this
which ensure the lancet remains in the housing. This protects the user from
injury by accidental triggering of the lancing device. Moreover such
locking mechanisms ensure the sterility of the lancet before the lancing
process. Preferred embodiments of a locking mechanism can comprise locking
members as a component of the triggering unit which prevent a rotation of
the bearing member and the support surface relative to one another as long
as the release button is not actuated. Such locking members can, however,
also be components of the housing of the lancing device or be located on a
detachable sterile protector which is suitable for the sterile storage of
the lancet. A combination of the described features is of course also
possible such that an interaction of one or more locking members e.g. on
the lancet holder and housing prevent an accidental triggering of the
system. In this connection one of the described embodiments may prove to be
advantageous depending on other functions of the lancing device such as a
puncture depth adjustment. If the locking mechanism is a component of the
sterile protector, a relative rotation of the bearing member and the
support surface is prevented as long as the sterile protector has not been
detached from the lancet. For example the sterile protector in this case
comprises barbs which prevent the lancet holder from moving parallel to the
lancing direction. If the support surface advantageously has a depression,
this can prevent the bearing members from being lifted out of the
depression in the support surface. Such an embodiment proves to be
particularly advantageous for example in a puncture depth adjustment in
which the axial position of the cap is fixed and cannot be changed. Another
subject matter of the invention is a method for triggering a lancing
process with a lancing device. In this case a lancet holder firstly rests
on a support surface inside a housing of a lancing device. The operator
actuates a trigger unit of the   -10 lancing device by means of a linear
movement. In this process the linear movement of at least a part of the
trigger unit is converted into a rotation of the lancet holder and the
support surface relative to one another until the lancet holder falls from
the support surface and makes a falling movement. As a result of the
falling movement a tip of a lancet of the lancet holder emerges through an
opening of a housing so that a lancing process can be carried out.
Preferred embodiments of the method are derived as already described. The
invention is illustrated in the following on the basis of examples in the
figures. Figure 1: side-view of a blood withdrawal system 



Figure 2: top-view of the lancet holder within the housing Figure 3:
triggering a lancing process Figure 4: mechanism for adjusting the puncture
depth Figure 5: locking mechanism for preventing an unintentional lancing
process Figure 1 illustrates the components of a blood withdrawal system
before it is assembled. The blood withdrawal system is provided with a
housing 9 in which the lancet holder is inserted. The lancet holder is
movably mounted in the housing such that it can carry out a lancing process
along the puncturing direction. For this purpose the system also comprises
drive elements which are connected to and act on the lancet holder. In the
example shown the drive elements are in each case a spring (4 and 8). In
this connection as shown in figure l, the lancet holder can either rest
loosely on a spring element or abut a spring element within the scope of
the invention without a permanent connection between the spring element and
lan cet holder. In the sense of the invention the connection between the
lancet holder and a drive element is characterized in that a force is
transferred from the drive element onto the lancet holder. However,
embodiments are also possible in which the lancet holder is permanently
connected to a drive element. Moreover the lancet holder is positioned in
the housing in such a manner that it can rotate perpendicular to the
lancing direction during the lancing process as illustrated by the
following figures.   -11 The lancet holder itself has a sterile protector
(7) which is placed over a lancet to ensure the sterility of a lancet
before use and to prevent accidental injury by the lancet tip. The spring
(8) is firstly inserted into the housing (9). This prevents the lancet from
being retracted into the housing after the lancing process when the lancing
device is used subsequently. The spring (8) is also referred to as a return
spring. The lancet holder is inserted inside the spring (8) and the housing
(9). The lancet holder is also provided with bearing members (5) which rest
within the housing on support surfaces (not shown) provided for this
purpose. The spring (4) as well as the spring (8) interact with the lancet
holder in such a manner that when the bearing members (5) rest on the
support surfaces within the housing (9), the spring (4) (drive spring) is
tensioned whereas the spring (8) (return spring) is relaxed. During the
lancing process the drive spring (4) relaxes while accelerating the lancet
holder. This executes a falling movement and strikes the return spring (8)
which is thereby tensioned. The lancet holder falls within the housing down
to a stop. The lancet holder is pulled back again by the return spring (8)
which is then fully tensioned. At this time the drive spring (4) is
relaxed. After the puncture and before the lancing device may be
retensioned, both springs (4 and 8) are completely relaxed and rest against
the lancet holder. A cap ( 10) is movably mounted on the housing at the
lower end of the housing (9) such that the extent to which the lancet tip
emerges from the housing can be changed by rotating the cap. Different
puncture depths can be set for the lancet on the basis of this adjustable
distance. The regulation of the puncture depth is also described in the
following on the basis of figure 4. At the upper end of the housing the
trigger unit ( 1) closes the upper opening of the housing. In the example
shown the trigger unit comprises a release button (2) and two small elastic
hooks (3) as rotary drive elements. When the release button (2) is moved
along the lancing direction of the lancet, the small hooks (3) cause the
lancet holder to rotate. Figure 2 shows a top-view of a lancing device in
which the lancet holder (6) is located in a first position in the lancet
housing (9). In the example shown the lancet holder (6) has two bearing
members (5) which are in the form of holding arms. In the first position
the holding arms (5) rest on the support surfaces (20) of the housing (9).
A rotation of the lancet holder (6) moves the bearing members into a second
position (shown with dashed lines) in which they no longer rest on the
support surfaces. The   -12 lancet holder connected to the bearing members
can now move in the lancing direction. A puncture process is carried out by
movement of the lancet holder in the lancing direction. 



Figure 3 illustrates the triggering of a lancing process based on a lancing
device which, as already shown, has an elastic hook as the rotary drive
element. Figure 3a shows the housing (9) of the lancing device in which the
housing interior can be viewed through a break in the housing wall shown
schematically. The housing (9) is closed by a release button (2) and a cap
( 10). A hook (3) is connected as a rotary drive element to the release
button (2). The lancet holder (6) which is driven by a spring (4) is
located in the interior of the housing. The lancet holder (6) has a bearing
member in the form of a kinked rod (5) by means of which the lancet holder
(6) is mounted on a support surface (20) of the housing (9). The support
surface (20) of the housing has a depression which facilitates the
positioning of the bearing member on the support surface. When the bearing
members (5) rest on the support surface (20), the spring (4) is compressed.
At this time the rotary drive element (3) is positioned next to the bearing
member. The lancing process is triggered by pressing the release button (2)
along the lancing direction as indicated by the arrow in figure 3a. In this
process the small elastic hook (3) is deformed when the release button is
pressed down and engages in the depression of the support surface (20) such
that the lancet holder rotates and the bearing member (5) falls from the
support surface as shown in figure 3b. The falling movement causes the
lancet holder (6) to move in the lancing direction which relaxes the spring
(4). The falling movement of the lancet holder continues until a stop (30)
is reached within the housing (9) which is struck by the bearing member (5)
and stops the falling movement of the lancet holder. As a result the tip of
the lancet (21 ) emerges from an opening (not shown) of the housing. The
extent by which the lancet tip (21 ) emerges from the housing, can be
varied by means of the cap ( 10) which thus enables an adjustment of the
puncture depth of the blood withdrawal system as already described. The
lancet tip is retracted into the housing by means of the return spring (8)
so that the lancet does not remain in the body member after perforating a
site on the skin.   -13 Figure 4 shows a blood withdrawal system having a
similar construction as already shown in figures 1 to 3. The system is
shown with one side open in order to show an example of a mechanism for
regulating the puncture depth. The lancing device shown in figure 4
illustrates a state in which the lancet protrudes from the lower end of the
housing (9). After the lancing process has been initiated by the release
button (2), the lancet holder (6) falls along the lancing direction. A
falling movement takes place until the lancet holder (6) impacts a stop
(30) of the housing (9) so that the falling movement is stopped. In the
example shown the bearing member (5) which is used to support the lancet
holder on the support surfaces (20) is also used as a counter flange with
respect to the stop (30). Hence no additionally constructional measures are
necessary to define the falling movement of the lancet holder. In the
lancing device shown the stop (30) is a component of the housing (9) cannot
be changed. Under these conditions the path along which the lancet holder
falls is independent of the selected puncture depth. This ensures a
constant moment of force in each puncture process. In order to change the
puncture depth, the cap (10) which is movably mounted on the housing (9) is
moved along the lancing direction or in the opposite direction as shown by
the arrow (31) in figure 4. The distance between the stop (30) of the
housing (9) and the opening of the cap ( 10) from which the lancet emerges
can thus be altered by rotating the cap ( 10). The distance between the
stop (30) and the opening is shown in figure 4 by the arrow (32).
Consequently the extent by which the lancet protrudes from the housing is
defined by this distance. When changing the puncture depth there are
several methods that can be used to position the cap along the path (31 ).
For example this can be accomplished by rotating the cap relative to the
housing. It is, however, also possible for the cap (10) to be moved towards
or away from the stop (30) by pulling or pushing in direction (31). 1n
general the cap ( 10) can be positioned in an infinitely variable manner or
in defined steps. Furthermore it has proven to be advantageous for the
lancing device to have locking members (not shown) which hold the cap in a
predetermined position so that it is not displaced when the cap ( 10) is
placed on a body part. In an advantageous embodiment the resulting puncture
depth of the lancet is indicated to the user by a scale. A wide variety of
mechanisms are in principle possible for adjusting the puncture depth.   -
14 For example a mechanism for adjusting the puncture depth is described in
the Patent US 4,895,147. In this case the puncture depth of the blood
withdrawal system is adjusted by moving a stop of the lancet housing along
the lancing direction of the lancing device or in the opposite direction.
In this case the lancet holder is connected to a control member which falls
against the stop when the lancing process is triggered so that the falling
movement of the lancet holder is stopped. The length of the path along
which the lancet holder falls is determined in such a mechanism depending
on the position of the movable stop. Consequently this results in different
moments of acting force depending on the puncture depth. The document US
6,056,765 discloses another mechanism for changing the puncture depth of a
blood withdrawal system. In this case the lancet is movably mounted in the
lancet holder. The puncture depth is changed by inserting the needle by
different distances into the lancet holder whereas the stop for the lancet
holder is permanently positioned in the housing. In principle there are a
wide variety of methods for adjusting the puncture depth since the blood
withdrawal system does not impose any further conditions on the lancing
device due to its triggering mechanism that would represent a limitation to
such mechanisms. Figure 5 illustrates an example of a locking mechanism
which prevents unintentional triggering of a lancing process. Figure 5
shows the upper region of the housing (9) which effects the triggering of a
lancing process. In order to prevent an unintentional triggering, the
trigger unit ( 1 ) has a locking member (40) in addition to the release
button (2) and the rotary drive elements (3). The locking member (40) is in
the form of a rod extending into the inside of the housing (9). If the
release button is not actuated the rod (40) is positioned between the
housing (9) and the lancet holder (6). The lancet holder (6) has a notch
(42) into which the locking member (40) engages. The described positioning
prevents a rotation of the lancet holder. The locking member (40) is only
pressed against a slanted surface (41 ) of the housing (9) when the release
button is pressed in the lancing direction. Further pressure on the release
button guides the locking member along the slope (41 ) and spreads it
outwards. The lateral stretching of the locking member occurs to such an
extent that the rod no  



-15 longer engages in the notch (42) of the lancet holder. At the same time
the holding arms (3) are pressed against the bearing members (5) and rotate
the lancet holder which at this time is no longer blocked by the locking
member (40). The rotation occurs until the bearing member (5) falls down
from the support surface of the housing and triggers a lancing process. In
this case the support surface (20) can, as already shown, have a depression
in which the bearing member is positioned. However, it is also conceivable
that such a depression in the support surface is omitted since the locking
member ensures a secure mounting of the bearing members on the support
surface. If such a depression in the support surface is omitted, this for
example has the advantage that larger tolerances can be allowed in the
manufacture of the blood withdrawal system since it is no longer necessary
to exactly adapt the lancet holder to the housing. The manufacturing costs
of such a blood withdrawal system are thus reduced. The locking mechanism
shown illustrates an advantageous embodiment in addition to the locking
systems that have already been described. However, in principle any
embodiments are conceivable which prevent an unintentional triggering of a
lancing process. This is advantageously accomplished in that a rotation of
the lancet holder relative to the support surfaces is blocked.   - 16
CLAIMS 1. Lancing device comprising - a housing having an opening in which
a lancet holder containing a lancet is movably mounted, - wherein the
lancet holder is connected to a spring member and the lancet holder
comprises at least one bearing member and - at least one support surface is
arranged in the housing in such a manner that the bearing member rests on
the support surface in a first position of the lancet holder, and - a
trigger unit which transfers the lancet holder into a second position
wherein a release button of the trigger unit carries out a linear movement
and the linear movement is converted into a rotation of the bearing member
and the support surface relative to one another such that the bearing
member in the second position of the lancet holder falls from the support
surface which at least partially relaxes a spring element that was
tensioned before the falling movement and the lancet holder moves relative
to the housing such that the tip of the lancet emerges from the opening of
the housing. Lancing device as claimed in claim 1, 



in which the spring element is connected to the lancet holder in such a
manner that the spring element is in a tensioned state when the bearing
member rests on the support surface. 3. Lancing device as claimed in claim
1, in which the linear movement of the release button occurs along a
longitudinal axis of the housing. 4. Lancing device as claimed in claim 1,
in which the trigger unit comprises a rotary drive element which is pressed
against the bearing member by the linear movement of the release button
such that the bearing member falls from the support surface.   -17 5.
Lancing device as claimed in claim 4, in which the rotary drive element
comprises at least one elastic ram which is deformed by the movement of the
release button. 6. Lancing device as claimed in claim 4, in which the
rotary drive element has at least one slanted ramp that extends into the
interior of the housing. 7. Lancing device as claimed in claim 1, in which
the bearing member is pressed by the spring member or another spring member
against an underside of the support surface after the lancet emerges
through the opening of the housing. 8. Lancing device as claimed in claim
1, in which the rotary movement is carried out by the lancet holder. 



9. Lancing device as claimed in claim l, in which the lancet holder
comprises two bearing members. 10. Lancing device as claimed in claim 1, in
which the support surface has a depression in which the bearing member of
the lancet holder is mounted. 11. Lancing device as claimed in claim 1, in
which the trigger unit has a locking member which prevents a relative
rotation of the bearing member and the support surface provided the release
button is not actuated. 12. Lancing device as claimed in claim 11, in which
the locking member engages in a recess of the lancet holder. 13. Lancing
device as claimed in claim 1 or 11) in which the housing has a locking
member which prevents an unintentional relative rotation of the bearing
member and the support surface.   -18 14. Lancing device as claimed in
claim 1, in which the lancing device has a detachable sterile protector for
the lancet which comprises a locking member which prevents a relative
rotation of the bearing member and the support surface provided the sterile
protector is not detached from the lancet. 15. Lancing device as claimed in
claim 14, 



in which the sterile protector comprises a barb which prevents the lancet
holder from moving parallel to the lancing direction of the lancet. 16.
Lancing device as claimed in claim 1, in which the housing has a stop which
stops the falling movement of the lancet holder. 17. Lancing device as
claimed in claim 16, in which the falling movement of the lancet holder is
stopped by an interaction of the stop and at least one bearing member. 18.
Lancing device as claimed in claim 1, in which the opening of the housing
is located in a cap which is movably mounted on the housing. 19. Method for
triggering a lancing process with a lancing device comprising - supporting
a lancet holder on a support surface in the inside of a housing of a
lancing device, - actuating a trigger unit of the lancing device such that
at least a part of the trigger unit carries out a linear movement, -
converting the linear movement of the trigger unit into a rotation of the
lancet holder and the support surface relative to one another until the
lancet holder falls from the support surface and the lancet holder carries
out a falling movement during which - a tip of a lancet of the lancet
holder emerges through an opening of the housing to carry out a lancing
process. 



-19 20. Method as claimed in claim 19, in which a retensioning of the
lancet is prevented. 21. Method as claimed in claim 19, in which the linear
movement of the trigger unit is perpendicular to the plane of the rotary
movement. 22. Method as claimed in claim 19, in which a lancing device as
claimed in one of the claims 1-18 is used. 23. Lancing device as claimed in
claim 1, which is suitable for a method as claimed in one of the claims
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