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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, said blood lancet device having
a housing with an outlet for the tip of a lancet, a lancet
holder for holding the lancet and movable within the housing
along a predetermined, straight puncture path, and a lancet
guide for guiding the lancet holder on the predeterﬁinéd,
straight puncture path. During the puncturing and retraction
movement the lancet holder is moved by a lancet drive, which
has an elastic drive element, commonly a metal spring. It is
lockable in an initial position, in which the elastic drive
element'is'in a tensioned state, by the use of a locking
device. After the locking device is unlocked, the elastic
drive element is released, and its movement is converted via
the lancet drive into the puncturing movement, the lancet held.
in the lancet holder being moved at high speed'along the
predetermined puncture path in;fhe puncturing direction until.
its tip emerges from the outlef in order to produce a wound
'in a body part pressed against the outlet (finger or ear
lobe). Immediately thereafter the lancet is retracted by the
lancet drive.

In order to obtain a small volume of blood from the fingér or
ear lobe for diagnostic purposes, in medical practice lancets
are used, these being pricked into the appropriate body part
by the doctor or laboratory personnel manually or with the use
of a simple piece of apparatus. The lancet must, of course,
be sharp and sterile. However, no other particularly
stringent requirements are stipuléted in medicél practice
because withdrawals of blood in indiwvidual patients are
performed at long time intervals, and the puncture is
performed by trained, specially skilled personnel.
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bl ood for diagnostic purposes, said blood | ancet device having a housing
mth an outlet for the tip of a lancet, a |ancet- holder for holding the
Tancet and novable within the housi ng along a predeterm ned, straight
puncture path, and a | ancet guide for "guiding the lancet hol der on the2
predeterm ned, straight puncture path. During the puncturing and :
retraction novenent the-|lancet holder is noved by a | ancet drive, which has
an elastic drive elenent, commonly a netal spring. It is lockable in an
initial position, in which the elastic drive element is in a tensioned
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This applies in particular to diabetics, who must monitor
their blood glucose level frequently and regularly in order to
keep within specified reference limits as constantiy.as
possible by adjusting their insulin injections to
requirements, which depend on food intake, physical activity,
and other factors. This is extremely important for the health
of these patients and to avoid serious delayed damage, for
exaﬁple; blindness and amputation of body parts. ‘

For this reason small, simple to use and relatively low-cost
analysis systems have been developed, usually comprising blood
test strips and an accessory evaluation instrument. Although
these have meant that the opportunity of analysis can now be
offered to all patients without problems and at relatively low
cost, self-monitoring of blood glucose values has not yet
become as widespread among diabetics as one would like. A
principal reason for this is the pain associated with the
production of the puncture wounds necessary for the withdrawal
of blood. '

Numerous different blood lancet devices intended as suitable
for producing the puncture wounds necessary for the withdrawal
of blood easily and with relatively little pain have been '
developed. Examples are described in US patents 4 442 836,
4 469 110, 4 535 769 and 4 924 897. Blood withdrawal
instrument and lancet are generally adapted to each other, and
are also described as a blood sampling system. Despite some

: progfess, even with these known blood lancet devices intended
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| ancet drive. In order to obtain a small volunme of blood fromthe finger
or ear |lobe for diagnostic purposes, in medical practice |ancets are used,

T hese being pricked into the appropriate body part by the doctor or

| aborat ory personnel manually or with the use of a sinple piece of 3
apparatus. The lancet nust, of course, be sharp and sterile. However, "no
other particularly stringent requirenents are stipulated in nedical
practice because w thdrawal s of bl 6od in individual patients are performnmed
at long tinme intervals, and the puncture is perfornmed by trained, specially

skilled @ﬁ{iﬁﬁﬂgcular for use by the patient himself, the pain
produced by the puncture is still excessive.

The object of the present invention is therefore to provide a
blood lancet device which in a_simple construction will
perform the puncture in such a way as to lead to a reduced
perception of pain. ' '

In a blood lancet device of the type initially described this
object is achieved according tp a first principal éspect of
the invention in that the lancet drive has a rotary/sliding
transmission éystem which has a transmission member rotatable
about an axis of rotation parallel to the predetermined
puncture path and via which a torque introduced on fhe input
side of the rotary/sliding transmission system is converted
into a longitudinal displacement in the direction of the
predeterminéd puncture path, the rotatable transmission member
of the rotary/sliding transmission system is coupled with an
elastic drive element, and the output-side longitudinal
displacement of the rotary/sliding transmission system is
transmitted to the lancet holder.

The term "transmission system" is employed here in the general
sense, that is, as a kinematic device used for the coupling
and.conversion of movemehts, in the present case the movement
during the release of the elastic drive element (which
hereinafter without limiting the general applicability is also
described as a drivé sprihg) being converted into the movement
of the lancet holder and of a lancet which is held in it
preferably exchangeably.

The rotary movement of the input-side tranémission member is
preferably converted into a translationél movement parallel
with the axis of rotation of said transmission member with the
aid of a cam drive mechanism, at least part of the puncturing
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2 By contrast, the requirenents relating to blood | ancet devices

i ntended for use by the patient hinself are considerably nore stringent.
They are necessary above all to enable particularly high-risk patient
groups to nonitor specific analytical values in their blood on a regul gr
basis wthin the scope of home-nonitoring. This applies in particular to
di'abetics, who nust nonitor their blood glucose |evel frequently and
regularly in order to :

movement and preferably also of the retraction movement being
determined by a relative movement of a driver pin in a recess
forming the driver cam, in which the pin travels aiong a
driver cam fofmed by the recess. The recess which forms the
driver cam may be provided either in the component forming the
rotatable transmission member, or in an adjacent displaceable
component. Correspondingly, the pin is rigidly connected
either to an adjacent displaceable component or to the
component forming the rotatable transmission member.

In the preferréd design, the rotatable transmission member of
the rotary/sliding transmission system has a cylindrical
sleeve within which is located a piston-shaped part which,
during_longitudihal displacement in the direction of the
puncture path, slides with a cylindrical outer wall within the
sleeve, in which case the sleeve should be rotatabie, but not
displaceable in the axial direction, and the axially
~displaceable piston-shaped part located within it .should be
non-rotatable. In this case the piston-shaped part is
preferably a component parf of the lancet holder or firmly
connected to it. ‘

The blood lancet device according to the invention is
characterised above all in that the vibrations during the
puncturing and retraction movement are very slight because,
apart from the lancet holder itself, no other components are
accelerated and braked in the puncturing direction. Within
the scope of the invention it has been found-that this low

level of vibration greatly contributes to a painless puncture.

Furthermore, the invention permits a simple construction of
the drive with little play with few components and good
guiding of the lancet holder. Vibrations during the
puncturing and retraction movement are thereby largely avoided
with low costs of manufacture. As was observed within the
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keep within specified reference limts as constantly as possible by
adjusting their insulin injections to requirenents, which depend on food
fntake, physical activity, and other factors. This is extrenely inportant
for the health of these patients and to avoid serious del ayed damage, fgor
exanpl e, blindness and anputati on of body parts.. For this reason small
sinple to use and relatively | owcost analysis systens have been devel oped,
usual |y conprising blood test strips and an accessory eval uation

i nstrument. Al though these have neant that the opportunity of analysis can
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cost, sel nitoring of blood glucose val ues has not yet becone as
wi despr edePwashy TRMIENG The REFCSRIGIN 19%P21% principal reason for this

is the pain associated with the production of the puncture wounds necessary
For the\%grggé¥¥goﬁﬁ tléK¥RVention allows a handy and compact
construction, in which the housing preferably'has an elongated
shape ("pencil shape"), and its longitudinal axis runs
parallel to the puncturing direction. This permits
convenience of storage and.simplifies operation.

According to a second principal aspect of the inveétigation,
which should not only be regarded as a preferred embodiment
but also has independent importance, the lancet drive and the
holding of the lancet in the lancet holder are designed in
such a way that the puncture depth at which during the
puncturing movement the lancet tip emerges from the outlet
varies by no more than at most 0.15 mm, preferably by at most
0.1 mm, and'espécially preferably by at most 0.05 mm with
unchanged setting of the blood lancet device and successive
puncturing movements. |

The puncture depth should be easily and precisely adjustable
by the user. In addition, the adjustment range preferably
includes unusually low puncturing depths of between 0.5 mm and
2.0 mm, the range between 0.7 mm and 1.3 mm being of
particular'importance. Within the scope of the present
invention it has been observed that, surprisingly, the blood
volume required in medical practice for analysis, commonly
between 1 and 50 xl and in the majority of cases between 10
and 30 1, can be obtained with distinctly reduced pain in the
overwhelming majority of people even at these low puncture
depths, if an extremely high reproducibility of the depth of
the puncture at a specific, unchanged setting of the apparatus
is simultaneously ensured.
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Nurer ous different blood | ancet devices intended as suitable for producing
the puncture wounds necessary for the w thdrawal of blood easily and with
felatively little pain have been devel oped. Exanpl es are described in US
patents 4 442 836, 4 469 110, 4 535 769 and 4 924 897. Bl ood wi thdrawa

i nstrunent and | ancet are generally adapted to each other, and are al so
descri bed as a bl ood sanpling system- Despite sone progress, even with

t hese known bl ood | ancet devices intended

Admittedly a reproducible puncture depth is also aimed for
with previously known blood lancet devices, such as that
described in US patent 4 442 836. Investigations in the
context of the present invention have, however, shown that in
all conventional blood lancet devices the variations in the
puncture depth during successive puncture movements
considerably exceed the previously mentioned limit values (at
least about + 0.3 mm).

The setting mechanism for setting the puncture depfh is
preferably designed so as to be adjustable stepwise, the )
interval between steps being at least about 0.2 mm, at most
about 0.4 mm, preferably about 0.3 mm, at least within the
above-mentioned preferred adjustment range (0.5 to 2.0 mm,
preferably 0.7 to 1.3 mm). The complete adjustment range can
of course extend beyond the partial ranges mentioned and also
include greéter puncture depths in order to take accbunt of
the requirements of the relatively few individuals in whom an
insufficient blood volume can be obtained with the small
puncture depths mentioned (for example owing to a particularly
thick stratum corneum).

The reproducibility of the puncture depth is primarily
dependent on two factors. First of all it is important that
the movement of the lancet holder is controlled precisely in
such a way.that the deepest point of its movement in the
puncturing direction is reproducible. Secondly, it is
'ihportant that the lancet is positioned precisely in its
holder in such a way that the position of the tip in the
direction of the puncturing movemeﬁt relative to the lancet
holder is reproducible when several lancets are secured in the
lancet holder one after the other. Both conditions can be met
without difficulty by known mechanical means, as long as
relatively high-grade materials are used during manufacture
and close tolerances are observed in production. The iancet |
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3 in particular for use by the patient hinself, the. pain produced by
t he puncture is still excessive. The ‘obj ect of the present invention is
therefore to provide a blood | ancet device which in a sinple construction
will performthe puncture in such a way -as to lead to a reduced perception
of pain.- In a blood | ancet device of the type initially described thVs
obj ect is achieved according to a first principal aspect of the invention
in.that the lancet drive has a rotary/sliding

drive described in connection with the first principal aspect
of the invention is especially preferred, because it achieves
the desired reproducibility at a relatively low cost of

manufacture.

A considerable improvement in the positioning of the lancet in
the lancet holder and consequently in the reproducibility'of
the puncture depth is achieved via a preferred embodiment in

- which the metal needle of the lancet has a positioning element
and the lancet holder a stop for the positioning element, and
the lancet is held in the lancet holder in such a way that the
poSitioning element is pressed elastically against the stop.

Lancets always have a metal needle with one end ground to a
point. The posterior part of the_lancet'needle_at the
opposite end from the tip'is commonly enclosed in a lancet
body made of a plastic material (US 3,358,689). During
manufacture the lancet needle is usually positioned in a
‘plastic injection mould and the lancet body injected onto it.
Lancets of this type are fixed in the lancet holder with the
aid of the lancet body. The depth of the puncturing movement
is usually limited in that, during the puncture, the anterior
edge of the lancet body impinges on a stop rigidly connected
with the lancet device housing in the zone of the blood lancet
outlet. The puncture depth is also influenced by several
tolerances. Above all, within the scope of the present
invention it has been observed that the production tolerance
of the position of the needle tip relative to the position of
the plastic body is an important reproducibility-impairing
factor. |

In this proposed design the variation in the puncture depth

from one lancet to another is influenced only by the tolerance

of the distance between the positioning element and the tip of
" the metal needle. As illustrated below using examples, the
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transm ssion system which has a transm ssion nmenber rotatable about an axis
of rotation parallel to the predeterm ned puncture path and via which a
torque introduced on the input side of the rotary/sliding transn ssion
systemis converted into a |ongitudinal -displacenent in the direction pf
the predeterm ned puncture path, the rotatable transm ssion nmenber of t
rotary/sliding transm ssion system-is coupled wth an elastic drive
el enent, and the output-side |ongitudinal displacenment of the
rotary/sliding transm ssion systen1is transnitted to the lancet hol der..
The term trans %o&éy&g@ ¥h g{@rﬂgpeé@d (?gngge t hat

as-a ‘Kinema evice used or t e coupli ng a conver si on
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appl i cabi I's al so described as a drlve S r|n bei converted into the
novenent malntaln very close tolerances for stanc between t

positioning element and the lancet tip by the usual metal
working techniques.

The invention is explained in greater detail below using an
example of an embodiment schematically represented_in the
following figures:

Fig.1 A longitudinal sectional view of a blood lancet
' device; _
Fig. 2 A sectional view of a blood lancet device according

_ to Fig. 1 along the line A-A;

Fig. 3 A sectional view of a blood lancet device according
to Fig. 1 along the line B-B; -

Fig. 4 A sectional view of a blood lancet device according
to Fig. 1 along the line C-C;

Fig. 5: A side view of the lancet holder of the blood lancet
device according to Fig. 1;

Fig. 6: A projection of the contours of the driver cam

' recess of the lancet holder according to Fig. 5 in
‘one plane; | '

Fig. 7: A partially cutaway dlagram of the ram and 1ancet
holder of a blood lancet device according to Fig. 1;

Fig. 8: A perspective sectional view of the housing cylinder
of a blood lancet device according to Fig. 1;

Fig. 9: A partially cutaway diagram of a sealing sleeve and
sealing cap of a blood lancet device according to
Fig. 1; ' _ |

Fig. 10: A side view of the cylindrical sleeve of a blood
lancet device according to Fig. 1; '
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of the lancet holder and of a lancet which is held in it preferably
exchangeabl y. The rotary novenent of the input-side transm ssion nmenber
rs preferably converted into a translational novenent parallel with the
axis of rotation of said transm ssion nenber with the aid of a can1driw§
mechani sm at | east part of the puncturing

4

Fig. 11: A preferred embodiment of the lancet holding device
and lancet, partly in side view and partly in |
sectional view; |

Figs. 12 and 13: two orthogonal sectional views of an
alternative preferred embodiment of the lancet
holding device and lancet;

Fig. 14: ' A graphical representation illustrating the function
of the invention. - '

Within the housing 1 of the blpod lancet device 2 shown in
Fig. 1 a lancet drive 3 is located, said drive having a
rotary/Sliding transmission system 4 with a rotatable input-
side transmission member 5 and a lancet holder 6 displaceable
in the direction of the axis of rotation A of the transmission
member 5. The forque introduced on the input side 16 of the
rotary/sliding transmission system 4 is produced by an elastic
drive element 9 of the lancet drive 3.

In the preferred embodiment described, the elastic drive
element 9 is a spirally wound coiled spring 10. This is
supported against a spring stop 11 on the housing 1 with one
end 12, and with the other end 13 into an axial slit 14 on the
input side (right-hand side in the figure) of the transmission
member 5, which takes the form of a cylindrical sleeve 15.

The spirally wound coiled spring 10 is 1ocatéd co-axially to
the axis of rotation A of the rotary/sliding transmission
system 4. '

Positioned within sleeve 15 is lancet holder 6. A piston-
Shaped part 20, whose outer diameter is somewhat smaller than
the internal diameter of sleeve 15 is a component part of
lancet holder 6, and with its cylindrical outer wall 20b can
slide along the internal wall of sleeve 15. The internal wall
of sleeve 15 thus forms a lancet guide 15b during the
puncturing and retraction movement. The sleeve 15 is fixed in
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novenent and preferably also of the retracti on novenent being determ ned by
a relative novenent of a driver pinin a recess formng the driver cam in
which the pin travels along a driver camforned by the recess. The recess
whi ch forns the driver cam may be provided either in the conponent foiging
the rotatable transm ssion nenber, or in an adjacent displaceable
conponent. Correspondingly, the pinis rigidly connected either to an

adj acent di spl aceabl e conponent or-to the conponent form ng the rotatable
transm ssion nenber. In the preferred design, the rotatable transm ssion

menber of the rotary/sliding t | §5L04 has g2 catl radhitedlbnikeeve
W thi n WRPBRIPE’ Ec HrayeRtifo BAIST, STLolaBRbRT angl Bl e Y
di spl acembouti axtisc ofi retatdenofr-t he puncture path, slides with a

cylindrical outer wall within the sleeve, in which case the sleeve should

be rotatable, but _not -
Lancet holder 6 is overall designed roughly as a hollow

cylinder with an approximately constant internal diameter
(Fig. 5 and Fig. 7). In the lancet take-up part 22 lancet
holder 6 is p}ovided with two notches in its casing wall 26,
into Which'tﬁo symmetrical and roughly-axially parallel
tongues 27 extend. These are each connected on one side to
the piston-shaped part 20. The free end of both téngues 27 is
formed into a lug 29, the distance between said lugs in the
non-tensioned state of tongues 27 being smaller than.the
internal diameter of lancet holder 6. If a lancet 34 (shown
in Fig. 1) is positioned in lancet holder 6, tongues 27 with
the elastically inwardly pressed lugs 29 formed on them grip
lancet 34 like a pair of tongs. The posterior end of lancet
34 adjoins the face 37 of a stay 36, which is diametrically
located in lancet holder 6.

As can be seen in Fig. 1, Fig. 5, Fig. 7 and Fig. 11, the
casing 38 of piston-shaped part 20 is provided with a groove-
shaped recess 39 with a rectangular cross-section, said recess
forming a driver cam 40 for rotary/sliding transmission system
4. The line of the contours of recess 39 in one plane is
shown in Fig. 6. It will be recognised that recess 39 has two
cam segments 41, 42 with constant groove width. The first cam
segment 41 is formed along a circumferential line of casing 38
of cylindrical part 20, in the preferred case described the
angular distance between the start 4la and the end 41b of the
first cam segment 41 being about 140°. In the zone of the end
41b of the first cam segment, recess 39 changes into the
second cam segment 42 which, with identical groove width,

" connects the start 4la and the end 41b of the first cam
segment 41. In so doing the second éam segmeht 42 follows an
arcuate course. Like the first cam segment 41, it is located
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di spl aceable in the axial direction, and the axially displaceable

pi st on-shaped part |ocated within.it should be non-rotatable. In-this case
“the piston-shaped part is preferably a conponent part of the |ancet hol der
or firmy connected to it. The bl ood | ancet device according to the

I nvention is characterised above all-in that the vibrations during thdl
puncturing and retraction novenent are very slight because, apart fromthe
| ancet hol der itself, no other conponents are accel erated and braked in the
puncturing direction. Wthin the scope of the invention it has been found

that this | ow |l evel. of vibrat] reat opgri ~al :
punct ur e.sYWﬁE%?%f%,l? h%ealltént\g/)%{?i%% Ap%irscm‘{zs a% ﬁ%f%osc%?]lg?r%f?%he of the
drive w tskectdm; I@lplsgg_lwmh 42vhaw rp Gtara ghih e igrerl ﬁllvdﬂf@}'l cfteadilyincet
hol der. AU ONSEird uidEd piece 46 which after an apex 43 travels
symmetrically to axis 44 to the end 42b. Here too the end 42b
of the second cam segment 42 corresponds to the start 4la of
the first cam segment. The two cam segments 41, 42 form the
annularly closed driver cam 40. '

Positioned on the cylihdrical sleeve 15 (Fig. 1) is a roughly
axially parallel elastic.tongue 51 attached on one side, at
the free end of which there is a driver pin 52 which points
into the interior of the sleeve 15, said driver pin engaging
with the recess 39 of the piston-shaped part 20 and being able
to travel along the driver cam 40 formed by recess 39 via a
relative movement with the piston—shaped part. The groove
width of recess 39 is co-ordinated with the diameter of the
cylinder of driver pin 52 in such a way that, at least over '
the greater part of driver cam 40, driver pin 52 is positively
interlocked with recess 39. In order to set the relative
movement between driver pin 52 and recess 39, a ramp-like step
54, 55 is provided ahead of the end 41b, 42b of each of the
two cam segments 41, 42 in recess 39 (Fig. 6), said ramp-like
step 54, 55 rising evenly from the groove base 56, then
finishing with a flank 57, 68 dropping perpendicularly to
groove base 56. Thus, at the end of each cam segment 41, 42
driver pin 52 comes to lodge in such - a way that it can move
only in the direction of the end 41b, 42b of the other cam
segment 41, 42.

Positioned in the cylindrical recess 58 of the piston-shaped
part 20 is a cylindrical part 60 of a ram 59 (Fig. 7). The
ldngithdinallaxis of ram 59 corresponds to the longitudinal
axis of lancet holder 6 and axis of rotation A of sleeve 15.
Almost along its whole longitudinal axis, the cylindrical part
60 of ram 59 has a diametrical slit 62 via which the
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puncturlng and retraction novenent are thereby largely avoided with | ow
costs of manufacture. As was observed witHin the scope of the

invention, this too is a major contribution towards redu0|ng t he perception
of pain. ' - : ' 12

cylindrical part 60 of the ram forms a fork 61. The distance
between the two plane-parallel surfaces 63, 64 of,fbrk 61 is
co-ordinated to the thickness of stay 36 in such a way that
the cyiindrical part 60 of ram 59 in the piston-shaped part 20
of lancet holder 6Jis axially movable, the plane-parallel
surfaces 63, 64 sliding over the two surfaces 65, 66 of

stay 36. On the closed side 67 of the fork 61 ram 59 changes
into a bar 71 with cruciform cross-section, said bar being
located in such a way that it too can slide within the
cylindrical recess 58 of pistopn-shaped part 20. Positioned at
the end of ram 59 is an operating knob 76 with a roughly
square cross-section. On the bar 71 of ram 59 there is a
tongue 77 which on impinging on a stay 70 of the cylindrical
sleeve 15 limits the axial displacement of the ram 59 within
the lancet holder 6.

Ram 59 is pésitioned in the blood lancet device 2 in such a
way that the operating knob 76 projects through a
corresponding opening 78 in housing 1, through which ram 59 is
mounted non-rotatably with respect to housing 1 (Fig. 1). A
ledge 79 formed at the transition of the bar 71 to the.
operating knob serves as the stop on housing 1 on axial
displacement of ram 59. Bar 71 is inserted through the
spirally wound coiled spring '10.

If driver pin 52 of cylindrical sleeve 15 is positioned at the
start 4la of the first cam segment 41 of driver cam 40, coiléd'
spring 10 is in a non-teﬁsioned state (Fig. 1 and'Fig. 6). By
rotation of cylindrical sleeve 15 to the right, driver pin 52
within driver cam 40 of the piston-shaped part 20 is moved to
the end 41b of the first cam segment 41, and coiled spring 10
coupled to sleeve 15 is induced into a tensioned state. The
fact that ram 59 is non-rotatably mounted in housing 1 and
stay 36 is positioned within fork 61 prevents lancet holder 6
from also rotating when the sleeve 15 rotates. During this
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In addition, the invention allows a handy and conpact construction, in
whi ch the housing preferably has an el ongated shape ("pencil shape"), and
its longitudinal axis runs. parallel to the puncturing direction. This
permts conveni ence of storage and sinplifies operation. Accordi ng tg a
second princi pal aspect of the investigation, which should not only bé
regarded as a preferred enbodi nent but al so has i ndependent inportance, the
| ancet drive and the holding of thé lancet in the |ancet-holder are
designed in such a way that the puncture depth at which during the
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devi ce andhm WLARSY U PURSEYEI N R IBNE B M Srcumferential line of piston-
shaped part 20. At the end of the slope of step 54 there is a
shorter non-sloping surface'segment 54a which is a little
below the top edge of the side walls of cam 40. The bending
stress of tongue 51 causes driver pin 52 to be pressed against
groove base 56 at the end of the first cam segment 4lb. Via
vertical flank 57 of step 54, sleeve 15 with driver pin 52 is
prevented from being able to mpve back along the first cam )
segment 41 due to the now tensioned state of coiled spring 10.

A locking device 83 locks the cylindrical sleeve 15 in this
position of the driver pin 52 (Fig. 1 and Fig. 2). If the
locking device 83 is released, the spring tension of coiled -
spring 10 caﬁses a torque to be transmitted to the input

side 16 of the rotary/sliding trahsmission system 4, sleeve 15
being rotated back in the opposite direction to the former
direction of rotation and driver pin 52 travelling along the
second cam segment 42 (Fig. 1 and Fig. 2). In the process, on
the output side 17 of the rotary/sliding transmission systém 4
piston-shaped part 20, which is fixed to prevent rotary
movements, is displaced longitudinally within housing 1 in the .
direction of outlet 84 of said hou31ng 1 until driver pin 52
has reached ‘apex 43 of the second cam segment 42 and the

tip 35 of the lancet 34 emerges through the outlet 84. When
driver pin 52 is positioned at the apex 43 of the second cam
segment 42, the tip 35 of the lancet 34 has reached its
maximum longitudinal displacement in the direction of the
puncture path. |

Because the blood lancet device is pressed against the skin
with a pressure surface 82 surrounding outlet 84, the puncture
depth corresponds to the distance between tip 35 and pressure
surface 82 (in the direction of the puncture path).
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The puncture depth should be easily and precisely adjustable by the users.
I.n addition, the adjustnent range preferably includes unusually | ow
puncturing depths of between 0.5 mMmmand 2.0 mm the range-between 0.7 mm
and 1.3 mm being of particular inportance. Wthin the scope of the pr9§ent
invention it has been observed that, surprisingly, the blood vol ume
required in nedical practice for analysis, conmmonly between 1 and 50 [err]]l
‘and in the majority.of cases between 10 and 30 [err]l, can be obtained with
distinctly reduced pain in the overwhel m ng majority of people even at

hese | owuped i & o6l ioudhedt SKLERTP] dndbgnad o0E Qb ibte (ngh Lhe

dept h of puncture at a specif anged setting of the apparatus is
s|nu|tanetugvgreyg@rhgs reached the end 42b of the second cam segment

42, which is identical with the start 4la of the first cam
segment 41. Shortly before it reaches this point it slides
over the second ramp-like step 55, which similarly has a
vertical flank 68 at its end. The ramp of step 55 has a long
and flat configuration in order not to retard the movement too
much. Because of this the driver pin 52 can continue to move
only along the first cam segment 41.

The puncturing and retraction movement of lancet 34 is
achieved by converting the rotary movement about the axis of
rotation A of the spirally wound Coiled spring 10 and of
transmission member 5 into a longitudinal displacement of
lancet holder 6 in the direction of the predetermined puncture
path and thereafter in the opposite direction.

In an alternative embodiment of the invention it can also be
provided that the interlocking of recess 39 and driver pin 52
is present only in partial sections, in particular the section
between the start 4la and the apex 43 of the second cam
segment 42. '

In the embodiment shown in Fig. 1, housing 1 of blood lancet
device 2 comprises a number of elements. The cylindrical
sleeve 15 is positioned in a housing cylinder 85 open on one
side. Here, cylindrical sleeve 15 projects with its face 87
out of the open end 90 of the housing cylinder 85. On casing
surface 91 of housing cylinder 85 in the area of the open end
90 there are'three encircling stays 92, 93, 94 (Fig. 8), thé
first 92 and second 93 stay with their outer edges 92a, 93a
being a greater distance away from casing surface 91 than the
outer edge 94a of the third stay 94. On the outer edges 92a,
93a of these two stays 92, 93, a cover ring 100 is supported,
which has an opening 102 for taking a key 103 for the release
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6 Adm ttedly a reproduci bl e puncture depth is also ainmed for with

previ ously known bl ood | ancet devices, such as that described in US patent
4 442 836. Investigations in the context of the present invention have,
however, shown that in all conventional blood | ancet devices the variations
In the puncture depth during successive puncture novenents considerab?%
exceed the previously nentioned limt values (at |east about 0.3 mm).

of locking device 83 (Fig. 2). On the first face, which
points towards lancet tip 35, cover ring 100 is open whereas
the second face is provided'with a circular recess, the
diameter of which roughly corresponds to the diameter of
casing surface 91 of housing cylinder 85. For fixing housing
cylindef 85, cover ring 100 has a torsion protection device
and a bead 107 which follows a course along the casing
internal surface in the direction of the circumference, said
bead 107 being positioned between the first stay 92 and the
second stay 93 of the housing cylinder 85 (Fig. 1).

Attached flush to the open end of cover ring 100 is an
intermediate ring 110, which is supported on the second stay
93 of housing cylinder 85 and, with a bead 113 following a
course on the inside in the direction of the circumference, on
the third stay 94 6f housing cylinder 85 (Fig. l).. The
intermediaté ring 110 surrounds an extended collar 114 of a
tension sleeve 115. The tension sleeve 115 has been axially
pushed roughly in the position of the lancet take up part 22
onto the cyiindrical sleeve 15 and is fixed with this _
preventing displacement in the direction of the longitudinal
axis. In addition, a notch 116 is provided in the casing of
the cylindrical sleeve 15 along a roughly hemi-circumferential
line, with which notch 116 a gripping device 117 of the
tension sleeve 115 engages (Fig. 4).

For screwing on a seaiing ring 120, on the end of the tension
sleeve 115 facing outlet 84 there is an outer thread 121,
while sealing ring 120 is provided with a corresponding
internal thread 122 (Fig. 1 and Fig. 9). By means of a second
internal thread 123 a sealing cap 124 with an external thread
125 is screwed into the end of sealing ring 120 facing

outlet 84. Sealing cap 124 is closed at the first face 126
with the exception of puncture opening 84, the outer surface
"l26a of face 126 being placed on an area of skin during the
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The setting mechanismfor setting the puncture depth is preferably designed.
so .as to be adjustable stepwi se, the interval between steps being at |east
about 0.2 nm at nost about 0.4 nm preferably about 0.3 mm at | east

wi thin the above-nentioned preferred adjustnment range (0.5 to 2.0 nm
preferably 0.7 to 1.3 nm). The-conplete adjustnment range can of cour 48
extend beyond the partial ranges nentioned and al so i nclude. greater

puncture depths in order to take account of the requirenents of the
relatively fem1|nd|V|duaIs in whom an insufficient blood volune can be

obtained with nctur.e t n g to a
particul 5% Q%r%? %c'?%t %%%grteﬂp%gggwﬁbﬂ g t he punct ure
depth is mmngar‘ul'h;eaﬂapieﬁﬂieritzmn wivith fedcitaly seadiing P eill 4 jang 556% ant

that ring 120 are connected.

Lancet drive 3 and adjustability via thread 123, 125 are so
co-ordinated with the dimensidns of .the lancet 34 to be

used that the puneture depth is adjustable within a desired
adjustment range, which in a preferred practical embodiment
ranges from 0.7 mm to 2.2 mm, successive puncture movements
with unchanged setting of the blood lancet device 2 varying in
respect of the puncture depth by at most 0.15 mm, preferably
by at most 0.1 mm, and especially preferably by at most '
0.05 mm.

In order that the user of the blood lancet device 2 can set
what is, for him, the optimal puncture depth stepwise and not
have to make a re-adjustment with each use, an engaging

device 130 is envisaged, as Fig. 9 shows. To this end, on its
casing internal surface 120a sealing ring 120 is provided with
radially encircling, evenly distributed nubs 131. Between
each pair of these nubs 131 there lodges an engaging tongue
132, which is fastened to sealing cap 124 on one side and
parallel to the longitudinal axis on casing 127 of sealing |
cap 124 so that it lodges almost free of play in the free zone
between two nubs 131. By twisting of sealing cap 124 and
sealing ring 120 in opposite directions, the elastically
formed engaging tongue 132 slides past a.nub 131 and comes to
:lbdge in the next free zone between two nubs 131. To monitor
the puncture depth, sealing fing 120 bears'a'mark 133, with
the aid of which the puncture depth set can be read off
against a scale 134 on sealing cap 124.

By rotation of the sealing ring 120 of the tensioning device
137 to the right with respect to the housing cylinder 85, the
tensioning sleeve 115 with the cylindrical sleeve 15, which
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t he novenent of the |lancet holder is controlled precisely in such a way
that the deepest point of its novenent in the puncturing direction is
reproduci ble. Secondly, it is inportant that the |ancet is positioned
precisely in its holder in such a way that the position of the tip in &he
direction of the puncturing novenent relative to the |ancet hol der i st
reproduci bl e when several lancets are secured in the | ancet hol der one
after the other. Both conditions can be nmet without difficulty by known
mechani cal neans, as long as relatively high-grade materials are used

duri ng MR’ 35a68a R ch PRE £Q+8h7115°aRh°cRA°EL¥EY FlcR' 988CbORneTIe
notch 116, is also turned (Fig. 1 and Fig. 4). The blood
lancet device 2 is thereby tensioned. At the start of the
rotation to the right, driver pin 52 is at the start of the
first cam segment 41 and travels along this to the end 41b,
step 55 positively determining the direction of movement.
During this rotation to the right, lancet holder 6 remains in
its position in housing 1 without executing a movement. This
has the advantage that during the rotation to the right the
lancet tip 35 does not emerge through opening 84, and an
undesirable risk of injury during the tensioning procedure is
thereby excluded.

Simultaneously with the rotation to the right the spirally
wound coiled spring 10 and an elastic retraction element,
which in the described preferred embodiment is similarly in
the fofm of—a spirally wound coiled spring 140, are induced
into a tensioned state. In the process, return spring 140 is
supported on the one hénd on the housing cylinder 85 and on
the other on the tensioning sleeve 115 (Fig. 1). The rotation
to the right is ended by the meeting of a stop stay 149 on the
housing cylinder 85 and a stop lug 151 of the cylindrical
sleeve 15 (Fig. 8 and Fig. 10). In the process drivér pin 52
at end 41b of the first cam segment 41 comes to lodge behind
the vertical flank 57 of step 54, and an elastic iocking
tongue 153 (Fig. 2) of the locking device 83 snaps into a
corresponding locking recess 154 positioned on the casing 85a
of the housing cylinder 85 and locks thé blood lancet device 2
in the tensioned state.

The tensioning device 137 therefore has an operating

element 155 (in the described preferred case the sealing ring
120) accessible from outside the housing 1, said operating
element being coupled with the input side 16 of the
rotary/slidipg transmission systeml4 in such a way that, by
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drive described in connection with the first principal aspect of the
invention is-especially-preferred, because it achieves the desired
Teproducibility at a relatively |ow cost of. manufacture, A consi derabl e
inmprovenent  in the positioning of the lancet -in the | ancet hol der and
consequently in the reproducibility of the puncture depth is achieved'via a
preferred enbodi ment in which the netal needle of the lancet has a

. positioning el enent and the | ancet * holder a stop for the -positioning

el enent, and the lancet is held in the |lancet holder in such a way that the

rotation of operating element 155 with respect to the housing
1, the elastic drive element 9 of the lancet drive 3 is
induced into the tensioned state (Fig. 1).

On the release of the sealing ring 120, the spring tension of
the return spring 140 comes into play and turns the mutually
coupled elements consisting of the tensioning sleeve 115,
sealing ring 120 and sealing cap 124 back into their starting
position, the rotary/sliding transmission system 4 not being
moved. Because the drive sleeye 15 is engaged only on ’
rotation to the right of sealing ring 120, a free-wheeling
function is achieved. Because operating element 155, after
the tensioning of the drive element 9, is returned to the
starting positioh, it remains at_rest during the puncture

movement.

After the release of the locking device 83 by pressing the
button 103, the puncturing procedure is initiated; In the
process the elastic locking pin 153 fastened to the drive
sleeve 15 is moved from the locking recess 154 of the housing
‘cylinder 85 into the interior space of the housing
cylinder 85, as a result of which the drive sleeve 15 is
released for rotary movements with respect to housing
1 (Fig. 2). The mounting of button 103 is designed in such a
way that when the blood lancet device 2 is non-tensioned the
button is held in a depressed position. Only in the tensioned
state of the coiled'spring 10 is the button 103 pressed
outwards. The operating status of the blood lancet device 2
can thus be ascertained from the position of the button 103.
- The button 103 is enclosed by the covering ring 100, by which
it is also held in place with respect to the housing 1.

The spring tension of the coiled spring 10 now introduces a
rotation of the drive sleeve 15 to the left. During this
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‘positioning elenment is pressed elastically against the stop. Lancets

al ways have a netal needle with one end ground to a point. The posterior
part of the lancet needle at the opposite end fromthe tip is comonly
enclosed in a lancet body made of a plastic material (US 3,358,689). byring
manuf acture the | ancet needle is usually positioned in a plastic injection
nmoul d and the | ancet body injected onto it. Lancets of this type are fixed
in the lancet holder with the aid bf the | ancet body. The depth of the
puncturing noverment is usually limted in that, during the puncture, the

anteri or %%%i% R{E])O éh%“ﬁ%tféowwm NS 59N 135398 BB XheoReesied Wi th

t he Iancg evice usi ng ‘t he zone of the blood | ancef. outlet. The
punct ur e caapisiegmend! 4@ Pﬁfﬁ@@n@é&V@F §§Weﬂ& @8l fesrEdded-apove all, within
the scope of the present invention it has been observed that the production

~tolerance of the position §f g 1SYe b BIcSrdihng® to° ¢hid® iRl of
has a small accelerated mass in the direction of the
longitudinal movement of lancet 34, the puncture is very
largely.vibration-free. This is an important requirement for
a puncture with little pain, as was demonstrated in
investigations in the context of the invention. The described
guiding of the lancet holder 6_within the rotary/sliding
transmission system further contributes to the vibration-free
and therefore also pain-free puncture.

To replace the lancet 34, sealing ring 120 with the sealing
cap 124 is screwed off by rotation to the left. By pressing
on the operating knob 76, ram 59 is moved in the direction of
the outlet of the housing along the axis of rotation A (Fig. 1
and Fig. 7). In the process the face 6la of the fork 61
presses on lancet 34, which is thereby ejected. The axial
movement of the ram 59 is limited by the tohgue 77 of the ram,
said tongue impinging upon the stay 70 of the cylindrical
sleeve 15. The new_lancet'34 is inserted into the lancet
take-up part 22 of the lancet holder 6 and pushed in as far as
the first face 37 of the stay 36. In the process the ram 59
is pushed back and the lancet 34 is gripped firmly by the two
lugs.

In order to obtain'good reproducibility of the puncture depth

- with unchanged setting of the blood lancet device 2, an
exactly reproducible positioning of the lancet 34 in lancet
holder 6 is necessary. The preferred embodiments for holding
the lancet shown .in Figs. 11 to 13 serve this purpose.

The lancet 34 shown in Fig. 11 comprises as usual a plastic
body 165 and a metal needle 166. It is however of a novel
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the plastic body is an inportant reproducibility-inpairing factor. In
this proposed design the variation in the puncture depth fromone |ancet to
another is influenced only by the tolerance of the distance between the
positioning el ement and the tip of the nmetal needle. As il lustrated bglyow
usi ng exanpl es, the 8 '

design in that the posterior end 167 of the metal needle 166
prOJects beyond the posterior end 168 of the plastlc body

165. The rearward face of the posterior end 167 serves as the
positioning element 169. Said positioning element adjoins a
stop 170 of the lancet holder 7, which in the case shown is
formed by stay 36.

The holding'of the lancet 34 in the lancet holder 6 is
designed in such a way that the lancet 34 is pressed back with
positioning element 169 against stop 170 (in oppbsition to the
puncturing direction). In the embodiment shown, this is
achieved in that the V-shaped recesses 171, with which the
lugs 29 of the elastic'tongues 27 engage, are designed and
disposed in such a way that the posterior sloping surface 29a
adjoins a corresponding sloping surface 171la of the

recesses 171 and a force component in opposition.to the
puncturing direction results from the pressure of the. tongues
27 in the direction of axis A. '

The body 165 of the lancet 134 is preferably not round but,
for example, square. Via a corresponding shépe of the |
interior space of the lancet take-up part 22 protection
against torsion is ensured. '

The embodiment shown in Figs. 12 and 13 is distinctive above

all in that the needle 176 is not round in cross-section, but
consists of a thin flat material. ' The shape of the needle cén

be appreciated in Fig. 12 in side view of the narrow edge, and .
in Fig. 13 in side view of the surface.

Fig. 12 represents a tip protection device 177a removable by
rotation, said tip protection device being injected — as is
also common practice with other lancets — together with the
plastic body 177 on to needle 176 and removed before the
lancet is used.
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posftionin@ el enent can be formed by the posterior end of the needle, or by

a projection positioned at a distance to one side of the needle.

In this

way, it

is perfectly possible to maintain very close tolerances for the

di stance between the positioning elenent and the | ancet tip by the usual

nmetal working techniques. The invention is explained in greater detat

bel ow usi ng an exanpl e of an enbodi ment schematically represented in the
foll owi ng figures: Fig. 1l A | ongi t.udi nal sectional view of a bl ood

| ancet devi ce; -

The needle 176 is held in a plastic body 177, which in this
case also has V-shéped recesses 171 which interlock with the

" lugs 29 of the elastic tongues 27 of the holder 6 in the same

way as in Fig. 11 to produce a resultant force component which
acts on the lancet in opposition to the puncturing direction.

In this case a peg-shaped projection 178 positioned at a
distance to one side of the needle 176 serves as the
positioning element 169, said projection 178 adjoining a lower
face 179 of the take-up part 22 of the lancet holder.6 forming
the stop 170.

A lancet of this type is easily manufactured in a punching
process. Said lancet is characterised by particularly close
tolerances of the distance'between_the lancet tip 35 and the
positioning elemenf 169 and thus by a particularly good
reproducibiiity of the puncture depth. Furthermore, the flat
shape permits a relatively broad construction of the lancet

tip in the plane of needle 176. In this way a relatively

large blood sample volume is achieved with little pain using a-
small puncture depth.

As mentioned above, in the context of the present invention it
was observed that; surprisingly, an adequate volume of blood
by comparison with the greatly reduced puncture depths
commonly used in the past can be obtained if care is
simultaneocusly taken to ensure that the puncture depth is very
'aécurately reproducible.

In Fig. 14 results obtained in 30 test subjects with the blood

lancet device according to the invention are presented in

graph form. The number N of test subjects is plotted along
the x-axis, and the blood volume obtained in gl along the y-
axis. The five curves show the results using puncture depths
of 0.3 mm, 0.5 mm, 0.7 mm, 0.9 mm, and 1.1 mm. It is seen
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Figf 2 A sectional view of a blood-lancet device according to
Fig.-1 along the line A-A, Fig.3 A sectional view of a bl oodl Iancet

devi ce accordi ng to Fig.- 1 along the line- B-B; Fig. 4 A
sectional view of a blood | ancet devi ce according to Fig. glong
the line GC Fig. 50 A side view of the lancet holder of the blood ? ncet

device according to Fig. 1; Fig. 6: A projection of the contours of the
driver cam - recess of the tancet holder according to Fig.5 in
one plane; Fig. 7: A partially cutaway di agram of the ramand | ancet

hol der of _a bl oQd | ancet devic or 95 to F
perspectF?@tsB53PQn3IpVP &f gﬁB% oﬂg ﬁg c?WrnggPéequa%e ngPda bl ood
| ancet devilamescaerdi bhthdnBdginl thEi greft majopatyi offl gasesawa¥ndi agr am of

a sealin%w%8%§vgngngat#ents thae%hbgg ggﬁuﬂgs wgkgogehaﬁcﬁb ggvi ce

accordi ng

On increasing the puncture depth to 0.5 mm, and even more on
furfher increasing it to 0.7 mn or 0.9 mm, the number of
patients in whom an édequate blood volume was produced
increased very markedly. For example, Fig. 14 shows that
using puncture depths of 0.7 mm and 0.9 mm, blood“volumes of
20 ul and above were already obtained in 2/3 of the test
subjects. With modern analytical equipment-this volume is
frequently sufficient for an exact analysis.

Using a puncture depth of 1.1 mm the blood volume obtained
once again distinctly increases. In this case it is below the
20 x4l limit value only in 4 patients, i.e. fewer than 15% of
the total nﬁhber of participants.

Bearing in mind that previously known blood lancet devices
commonly operate with puncture depths in excess of 2 mm in
order to obtain an adequate quantity of blood, the present
results clearly show that within the scope of the invention a
marked reduction in pain is achievable in the large majority
of patients via a reduction in the puncture depth, and that
nevertheless an adequate blood volume can be obtained.
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Fig. 10: A side view of the cylindrical sleeve of a blood | ancet

devi-ce according to Fig. 1; 9 Fig.
*11: A preferred enbodi nent of the | ancet hol di ng devi ce and
llancet, partly in side view and partly «in sectional view, Fhgs.

12 and 13: two orthogonal sectional vieMB of an
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Claims

1. Biood lancet device for withdrawing blood for diagnostic

purposes, comprising

a housing (1) with an_outlet (84) for the tip:(35) of the
‘metal needle (166, 176) of a lancet (34), '

a lancet holder (6) for holding the lancet (34) and
moveable within the housing (1) along a predetermined
puncture path,

a lancet guide (15b) for guiding the lancet holder (6) on
the prédetermined puncture path, and

a lancet drive (3) with an élastic drive element (9),

said lancet drive being lockable in a first

position, in which the elastic drive element (9) is
in a tensioned state, by the use of a locking device
(83), | |

via which lancet drive (3), after the release of the
locking device (83), the tension-~release movement of
the elastic drive element (9) is converted into a
puncturing movement, during which the landet (34)
held by the lancet holder (6) is moved at high speed
along the predetermined puncture path in a
puncturing direction until its tip (35) emerges from
the outlet (84), in order to produce a wound in a
body part adjoining the outlet (84), and

-
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alternative preferred enbodi ment of the |ancet hol ding devi ce and

| ancet; ‘Fig. 14: A graphical representation |IIustrat|n the “function
of the invention. Wthin the housing 1 of the Vﬂce 2 shown
in Fig. 1 alancet drive 3 is |ocated, said drlv ry/sll ang
transm ssion system4 with a rotatable input-- nenbe

and a lancet hol der 6 displaceable in the directlon of the axis of_rotatlon.
A of the transm ssion menber 5. The torque introduced on the input side
16 of the rotary/sliding transm ssion- system4 is produced by an elastic

drive elenent 9 of th d I h dp
descri bed, the elagPPg h?°§?& g F%éstqgtsngg gf%gungﬂgggiggqggﬁ ng
&

10. This is suppomb&damgeﬂniht@ gpposgd tionopnl vhagh faehddH oF TR th one
end 12, and with the oather 399d ;13 goaidiBhed¥idlcnih kthéd nosihy,

characterised in that

the lancet drive (3) has a rotary/sliding transmission
system (4) with an input-side transmission member (5)
rotatable about an axis of rotation (A) paral;el to the
predetermined puncture path and via which a torgue
introduced on the input side (16) of the rotary/sliding
transmission system (4) is converted into a longitudinal
displacement in the direction of the predetermined
puncture path, the input-side transmission member (5) of
the'rotary/sliding transmission system (4) is coupled
with the elastic drive element (9), and the output-side
longitndinal'displaqement of the rotary/sliding
transmission system (4) is transmitted to the lancet
_holder'(ﬁ).

2. Blood lancet device according to Claim 1, characterised
in that the rotarj/sliding transmission system (4) has a
cam drive mechanism with a rotatable fecess (39) forming
a driver cam (40), together with the input-side
transmission member (5) with which recess a suitable
driver pin (52) engages, at least part of the puncturing
and retraction movement being determined by a relative
movement between the driver pin (52) and the recess (39),
the driver pin (52) travelling along the driver cam (40)
formed by the recess (39).

3. Blood lancet device according to one of the preceding
. claims, characterised in that the'input-side transmission
member (5) of the rotary/sliding transmission system (4)
is in the form of a cylindrical sleeve (15) within which
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inpui side (right-hand side in the Hgure)—ef—the-transm ssion nenber 5,

whi ch takes the formof a cylindrical sleeve 15 The spirally wound coil ed

spring 10-is located co-axially-to: théP Igcein A of the
, H th sl eeve 15 i325
~dianeter is

rotary/sliding transm ssion systen14

| ancet hol der 6. A piston- shaped part

sonewhat snaller than the internal dianeter of sleeve 15 I S a conponent
part of lancet holder 6, and with i'ts cylindrical outer wall 20b can slide
al ong the internal wal | of sleeve 15. The internal wall of sleeve 15 thus

forms a | ancet; g éFg) 1 S N AP0 T WIBLERAC LA AP e Nt

The sl eeve 15 |s | Xe éhg vd @g(ﬁ]}j i
longitudinal displacement in the dlrectlon of the
puncture path, slides with a cylindrlcal outer wall (20b)

within the sleeve (15).

4. Blood lancet device according to Claim 3, characterised
in that the piston-shaped part (20) is a component part
of the lancet holder (6) or firmly connected to it.

5. Blood lancet device according to one of the preceding
claims, characterised in that it has a tensioning device
(137) with an operafing element (155) accessible from the
outside of the housing, said operating element being
coupled with the input-side transmission member (5) of
the rotary/sliding transmission system in such a way that
the elastic drive element (9) of the lancet drive (3) can
be broﬁght into the tensioned state via rotation of the
operating element (155) with respect to the housing (1).

6. Blood lancet device according to Claim 5, characterised
in that the coupling of the operating element (155) of
the tensioning device (137) with the rotary/sliding
transmission system (4) has a freewheeling mode and an
elastic return element (140), in order to return the
operating element (155) into the starting position after
the tensioning of the drive element (9). '

7. Blood lancet device according to one of the preceding
claims, characterised in that the locking device (83) has
a locking pin (153) which is firmly connected with the
input-side transmission member (5) of the rotary/sliding
transmission system (4) and in the tensioned state of the
lancet drive (3) engages with a stationary locking |
recess.
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10_ housi'ng 1, preventing axkﬁF*dfsp#ateﬁEﬁf—~aﬁd can rotate only about
axi.s of rotation A Lancet hol dgy mmahs &n S|gned roughly as a

shol | ow cylinder with an apprOX|nat rnal dianeter (Fig. 5
%ﬁ"i miﬂh t holder 6 is provi d%
h two symmetri cal

and Fig. 7). 1In the lancet take-u
with two notches in its casing wall

rpgghly axially parallel tongues 27 extend. These are each connected on. one
side to : o

8. Blood lancet device according to one of the preceding
claims, characterised in that the elastic drive
element (9) is a spirally wound coiled spring (10)
located coaxially to the axis of rotation (A) of the
rotary/sliding transmission system (4).

9. Blood léncet device for withdrawing blood for diagnostic

purposes, comprising

a housing (1) with an outlet (84) for the tip‘(35) of the
metal needle (166, 176) of a lancet (34),

a lancet holder (6) for holding the lancet (34) and
moveable within the housing (1) along a predetermined
puncture path,

a lancet guide (15b) for guiding the lancet holder (6) on
the predetermined puncture path, and

a lancet drive (3) with an elastic drive element (9),

said lancet drive being lockable in a first
position, in which the elastic drive element (9) is
in a tensioned state, by the use of a locking device
(83),

via which lancet drive, after the release of the
locking device (83), the tension-release movement of
the elastic drive element (9) is converted into a
puncturing movement, during which the lancet (34)
held by the lancet holder (6) is moved at high speed
along the predetermined puncture path in a
puncturing direction until its tip (35) emerges from
the outlgt (84), in order to produce a wound in a
body part adjoining the outlet (84), and
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the'piston-shaped part 20. The free end of -both tongues 27 is forned into
a lug 29, the distance between sairg—+ugs—in the non-tensioned state of

tongues 27 being snal | er e
a lancet 34 (shown in Figjiu
with the elastically inwa uﬂ
like a pair of tongs. The

@ethQseBéL{‘ %nal di anmet er of | ancet hol der 6.

”ﬂﬁﬂ? ed in | ancet hol der-6, tongues

19s 29 fornmed on themgrip |ané
of -l ancet 34 adjoins the face 3

of -a stay 36, which is dianetrically located in | ancet hol der 6. As c
be seen in Fig. 1, Fig. 5 Fig. 7 and Fig. 11,. the casing 38 of

pi ston shaped part 49 LauROded ol A01RRYSoralanad eeqs 39 v h 2

rect angul ar Cross-sec

on, sai recess rrver cam

| f
27

ét 34

7
an

rotary/sliding tramefresited dypdoem posiftdon Ha shichhdheortipuiof dherecess
39 in one plane is;ghowr Z@45!Qs @osi%&dﬂbh'wg%h&%PQ%%'ﬂgﬁéﬂﬁf recess

has two cam segnents 41,

10.

11.

12.

13.

2 With constant groove w dth. The st cam

in particular according to one of the preceding claims,

charadterised in that the lancet drive is designed in

~ such a way that the puncture depth at which during the

puncturing movement the tip (35) of the lancet (34, 175)
emerges from the outlet (84) varies by no moré than at
most + 0.15 mm, preferably by at most + 0.10 mm, and
especially preferably by at most * 0.05 mm with unchanged
setting of the blood lancet device and successive
puncturing movements.

Blood lancet device according to Claim 9, characterised
in thaf the puhcture depth is adjustable within an
adjustment range which includes adjustment values of less
than 2 mm.

Blood lancet device according to Claim 10, characterised
in that the adjustment range includes adjustment values
of less than 1.3 mm. '

Blood lancet device according to one of Claims 9 to 11
characterised in that the puncture depth is adjustable in
steps, the interval between steps being at least 0.2 mm
and at most 0.4 mm. -

Blood lancet device according to one of Claims 9 to 12
characterised in thaf the metal needle (166, 176) of the
lancet (34, 175) has a positioning element (169), thé
lancet holder (6) has a stop (170) for the positioning
element (169), and the lancet (34, 175) is held in the
lancet holder (6) in such a way that the positioning

I

39

O
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segnent 41 is fornmed along a circunferential |ine of casing 38 of
cylindrical part 20, in the preferred case described the angul ar di stance
between the start 4la and the end 41b of the first cam segnent 41 being
about 140. In the zone of the end 41b of the first cam segnent, recea?
changes into the second cam segnent 42 which, with identical groove ﬁth
connects the start 4l1a and the end 41b of the first camsegnent 41. In so
doi ng the second cam segnent 42 follows an arcuate course. Like the first
cam segnment 41, it is |ocated

element (169) is elastically pressed against the
stop (170). '

[his Sheet Has Been Replaced
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symetrically in relation to axis 44— At thestart 42a the second cam
segment 42 has a straight piece %gﬁg asﬁeeneﬁ‘dlac changes into a curved

pi ece 46 which after an apex 43 ti aIIy to axis 44 to the end
42b. Here too the end 42b of the nt 42 corresponds tojghe
start 4l1la of the first can1segnen segnents 41, 42 formthe
annul arly cl osed driver cam 40. P03|t|oned on t he cyllndrlcal sl eeve

15(Fig.1) is a roughly axially parallel el astic tongue 51 attached on one
side, at the free end of which there is a driver pin- -52 which points into

the interior of the sleeve 15, said dypy@kyPin engaging with the recess 39
of the piston-shaped part 20 and being abl é

Blood lancet device for withdrawing blood for diagnostic
purposes, in which with the aid of a lancet drive (3) in a
housing (1) a lancet holder (6) with a lancet (34) positioned
in it and moveable along a predetermined, straight puncture
path is moved until the tip (35) of the lancet emerges from
the outlet (84), in order to produce a wound in a body part
adjoining the outlet (84). The lancet holder (6) also serves
to retract the lancet (34) ihtg a position in which the tip'
(35) is again positioned within the hdusing (1).

In order to make possible a puncture involving especially

little pain, the lancet drive (3) has a rotary/sliding
transmission system (4) whose input side (16) is formed by a
transmission member which is rotatable about an axis of
rotation pafallel to the predetermined puncture path. This
input-side transmission member (5) of the rotary/sliding
transmission system is coupled with the elastic drive
element (9) of the lancet drive (3) and converts a torque
transmitted to the transmission member (5) into a longitudinal
displacement in the direction of the predetermined puncture
path, which is transmitted to the lancet holder (6).

(Fig. 1)

THIS SHEET HAS BEEN
REPLACED
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to t'ravel al :ong the driver cam40 fornmed by recess 39 via a+elative
nmovenment with the piston shaped part. The groove width of regess 39 is

to-ordinated with the dianeter of the cylinder of- driver: pi'ﬂ‘i e tﬂ‘ miﬁihced
1

a.
way that, at |east'over the greattr! gart of driver cam 40, drim '“
es’s

-is positively interlocked-with r 39. ljnRQder to set th
nmovenment between driver pin 52 and recess 3% ‘raﬁ‘ﬁ-l | ke step 54, 551
provi ded ahead- of the end 41b, 42b of e@h [0 g§he two cam segnents 42, 42
in recess 39 (Fig. 6), said ranp-like stefN § 35 rising evenly fromthe
groove base 56, then finishing wth a | et kaSed! Oppi Ng per pendi cul arly
to -groove- base 56. Thus, at the e‘gij:of C@'\EES\“ pent-S21, 42 driver pin
52 cones to |lodge in such a way that™ E!“ Iwd n Lhe direction of
the end 41b, 42b of the other cam Josi t"Oned i gt he
cylindrical recess 58 of-the piston-shaf§
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part' 20 is a cylindrical part. 60 of a ram59 (Fig. 7). The |ongitudinal
axi.s of ram 59 corresponds to the |ongitudinal axis of |ancet holder 6 and
axis of rotation A of sleeve 15. Al nost ‘along its whol e | ongitudinal axis,

the cylindrical metﬁ@WRW%lg haspajdfjanetrical slit 62 via which the

’ [T

BM 3591



cylindrical part 60 of the ramforns a fork 61. The di-stance-between the
two plane-parallel surfaces 63, 64 of fork 61. is co-ordihated to the

thi ckness of stay 36 in such a way that the cylindrical p: I Bean Rapiadd

in the piston-shaped part 20 of Ianceg gogjer 6 is axiall Tlgwnw .
pl ane-paral l el surfaces 63, 64 slidiny dvef the two surfa tay

- 36. On the closed side 67 of the fork 61 ram 59 changes into a bar th
cruci form cross-section, said bar being located in such a way that it too

square cross-section. e bar 7 gl':““a; A
i mpi ngi ng on a stay 70 of tRg
di spl acenent of the ram 59 w M4
positioned in the blood | ancg

AN
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may that the operating knob 76 projects through a correspondi ng opening 78
I n housing ™ I,. .. tThrough which ram 59 is nounted non-rotatably wth respect
to housing 1 yGisHeet AdsBeenRepigdge 79 formed at the transition of the bar.71

to the operatig T TS the &t ¢pQon housing 1 on axial.
di spl acenent o[]ll, Hmm!’?l ‘is inserted through the spirally wound
coi l ed spring . r pin 52 of cylindrical sleeve 15 is positioned

at the start 4la of the first cam segnent 41 of driver cam 40, coiled
spring 10 is in a non tensioned state (Fig.1 and Fig. 6). By rotation of
cylindrical sleeve 15 to the right, driver pgn 52 within driver cam 40 of
t he pi ston-shaped part 20 is veg to t en 4& (r)IId t fir cam segnent
41, and coiled spring 10 coupted 3 sle 16 i 93 c intlh t ensi oned
state. The fact that ram 59 i s § [

" 36 is positioned wtlp

La
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L1b
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from al so rotating when the sleeve 15 rotates. During this

13 rotation of sleeve 15 to the right no Iongitudinal—dLspLQQQﬂEﬂLr;ﬁgﬁa_
execut ed by.lancet holder 6, since the first cam segnent 41 travels alo
circunferential |ine of pistonfi East part 20. At the. endikwsmﬁﬂhshagg

n
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bel ow the top edge of the side walls of cam 40. The bendi ng stress of
tongue 51 causes driver pin 52 to be pressed agai nst groove base 56 at the
end of the Tirst cam segnent 41b. Via. vertical flank 57 of step. 54,

sl eeve 15 witidsned HueBee®RplaBA | S prevant,ed from being able to nove back

al ong the fir 41 due -t h& now t.ensi oned state of coil ed
spring 10. } e 83 locks the cylindrical, sleeve 15 in this
position of -t 2 (Fig:l and Fig. 2). If the | ocking device 83

is released, the spring tension of coiled spring 10 causes a torque to be
transm-tted to the input side 16 of. the rotary/sliding transm ssion
system 4, sleeve 15 being rotated back in the opposite direction to the
former direction of rotation and driver pin 52 travelling along the second
cam segnment 42 (Fig. 1 and Fig. 2). In the process, on the output side:1l7
.of .the rotary/sliding transm ssiopn system 4 pi ston-shaped part 20, which
Is fixed to prevent rotg 1L£ '

"

15 151

BM 3591



nmovenents, i5 displaced-longitudinally within housing 1 in the direction of
outlet 84 of said housing 1 until. driver..pin 52 has reached apex 43 of

‘1t he second-cam segnent.42 and the tip 35 of the |lancet 34 energes through
the outlet 84. Wen driver pin 52 is sitioned at the apex 43 of the
second_cam Segnent 42, the tip 35 of %4 bancet 34 has reached its nmaxi num
| ongi t udi nal- "di spl acenent in the direction of the puncture path. Because
t he bl oodhis Sheetdlas BrewRepdacéds pressed "agai nst the skin with a pressure surface

82 surrou : _ , the puncture depth corresponds to the distgase
bet ween ti
p

ure surface 82 (in the direction of the punc®ore

at h) .: : . , -
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14 The retraction novenent of the lancet 34 is conplete when t
pi n has reached the end 42b of the second cam segnent 42, which is
identicar wWth the start 4la of the first cam segment 41.
2 éﬁcond ramp-1i ke step 55, which
t The ranp of step 55-has a

fl ank 68 at
ion in order

driver

Shortly befor

not to retard the novenent too much

it eam%ﬁﬁ&ameﬂw&“ﬁl | des over

simlarly “H“ Embu
Because of

| ong and f|l
cam segnent 41.

er pin 52 can continue to nove only along the first
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The pung%g;%ﬂg_gﬂg_LﬁLLacLLon nmovenent of |ancet 34 |s\aph|eve by
converti e rotary movenent. about the axis of rotation A~of theé

pirally
wwound COI|1HESN¥t dof transmi ssion nenber 5 into a |ongitudi
di spl acenen der 6 inth ction of the predetermn ned
puncture. pai“‘ “a in the og%dés§e di rection. In an alternati
enbodi nent |nvent|on it can also be provided that the interlocking

of recess 39 and driver pin 52 is'present only in partial sections, in
particul ar the section between the start 4la and the apex 43 of the second
cam Segn‘ent 42 :—'; a¥= -nnnn- as=Va ~Ja¥allVa a al holst-28 _13) bl Ood

| ancet device 2 co\-rlses a nunber of eJenEpts. The cyl i ndfi cal
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mleeve 15 is positioned in a housing cylinder 85 open on one side. Here,
’ylindrical sl eeve 15 projects with its face. 87 out of the open end 90 of
ie housing cylinder:85. On casing surface 91 of housi )y $8 Byl

8) the first 92 and second 93 stay with Xheir outer e (o
greater distance away from casing surface 91 than the
third stay 94. On the outer edges 92a, 93a of these tw
cover ring 100 is supported mhlch has an opening 102

for the rel ease :

Blood lancet device for withdrawing blood
for diagnostic purposes

The invention relates to a blood lancet device for withdraWing
blood for diagnostic purposes, said blood lancet device having
a housing with an outlet for the tip of a lancet a lancet
holder for holding the lancet and movable within the housing
along a predetermined straight puncture path and a lancet
guide for guiding the lancet holder on the predetermined
straight ‘puncture path. During the puncturing and retraction
movement the lancet holder is moved by a lancet drive, which
has an elastic drive element commonly a metal spring. It is
lockable in an initial position, in which the elastic drive
element is in a tensioned state, hy the use of a locking

' device. After the locking device is unlocked the elastic
drive element is released and its movement is converted via
the lancet drive into the puncturing movement, the lancet held
in the lancet holder being moved at high speed ‘along the
predetermined puncture path in the puncturing direction until
its tip emerges from the outlet, in order to produce a wound
in a body part pressed against the outlet (finger or ear
lobe). Immediately thereafter the lancet is retracted by the
lancet drive.

In order to obtain a small volume of blood from the finger or
ear lobe for diagnostic purposes, in medical practice lancets
are used, these being pricked into the appropriate body part
by the doctor or laboratory personnel manually or with the use
of a simple piece of apparatus. The lancet must, of course,
be sharp and sterile. However, no other particularly_
‘stringent requirements are stipulated in medical practice
because withdrawals of blood in individual patients are
performed at long time intervals, and the puncture is
performed by trained, specially skilled personnel.



P . .
of locking device 83 (Fig. 2).. On the first face, which
lancet tip 35, cover ring 100 is open whereas the secaon

cylinder 85, cover ring 100 has a torsi org protection deyi &
which follows a course along the casing internal surfac

f flace fs'prov:
with a circular recess, the dianeter of which roughly c:rresmgn
di anet er of casing surface 91 of housing cylinder 85. Fgr: f|X|ng

in the dlrectlo

duSin

of the circunference, said bead 107 bei ng. positioned bet ween tRE TTrst=d

stay 92 and the second stay 93 of the housing cylinder-85 (Fig.

1).

Attached fBysBoh®ra8e, OBRE £8{ulten@NEs rélStiRY 6 Biood lancet devices
' intended for use by the patient himself are considerably more

stringent. They are necessary above all to enable

particularly high-risk patient groups to monitor specific
analytical values in their blood on a regular basis within the

scope of home-monitoring. -

This applies in particular to diabetics, who must monitor
- their bldod'glucose level frequently and regularly in order to
- keep within specified reference limits as. constantly as

possible by adjusting their insulin. injections to

requirements, which depend on. food intake, physical activity,
and other factors. This is extremely important for the health
of these patients and to avoiad seriouszdelayed.damage, for

- example, blindness and amputation of body parts. -

For this_reésbn smal1! simple to uge:and :eiatively low-cost
analysis systems have_been*developed, usually comprising blood

test strips and an accessory -evaluation instrument. .

Although

these have meant that the opportunity of analysis can now be
offered to all patients without.problems.and at relatively low
cost, self-monitoring of blood glucose values has not yet
become as widespread among diabetics as one would like.. A
principal reason for this;i; the pain associated with the
produqtion of the puncture wounds nécessary for the withdrawél

of blood.

Numerous different blood lancet devices intended as. suitable

' for ‘producing the punctﬁre wounds necessary for the withdrawal
of blood easily and with relatively little pain have been
developed. Examples are desdribed'in'US pétehts 4 442 836,

4 469 110, 4 535 769 and 4 924 897. Blood withdrawal

instrument and-iancet'are generally adapted to each other, and
are also described as a blood sampling system. Despite some
progress, even with these known blood lancet devices intended



cylinder 85 and, with a bead 113 followi ng, a courseon th
direction of.the circunference, on the third stay 94 of h
85- (Fig. 1). The internediate ring 110 surrounds an exte
114-of a tension sleeve 115. The ten5|cwﬁsleeve 115 has §
pushed roughly in the position of the | ancet take up part: i
cylindrical sleeve 15 and is-fixed With this preventing dirSpracement—if—H
the direction-of the longitudinal axis. In addition, a uetch 116 |s
provided ifpt €68 0

Iﬁem’ -Ci rcu{n?-eégt :‘:Elhfgfemt %émv%%é E%At%ﬁﬁ\gﬁzﬁ%}#pp%éc%w ce 117 of

t he tensi &F%‘é‘éﬁfi}%ﬂS the pupatyre Gis Still mygcessis@ng on a sealing ring

120, on the end of the tension sleeve 115 facing outlet 84 there is ag
[ ' ring 120 is provided correspondi n
outer thf%ﬁga]gﬁjeg¥“é éﬁé“éééée&t nventioé)is theregore to. provl%e a J

blood lancet device which in a sxmple construction will

perform the puncture in such a way as to lead to a reduced
perception of pain.

In a blood lancet device of the type-initially’described:this¢;
object .is achieved according to a first'principal aspect of.
the invention in that the lancet drive has a rotary/sliding
transmission system which has a transmission member rotatable
about an axis of rotation parallel to the predetermined
puncture path and via which a torque .introduced on.the input
side of the rotary/sliding transmission system is converted
into a longitudinal displacement in the direction of the
predetermined puncture path, the rotatable transmission member
of the rotary/sliding transmission ‘system is coupled with an
elastic drive element, and the output-side longitudinal |
displacement of the rotary/sliding transmissxon system is
transmitted to the lancet. ‘holder. .

The term'"transmission'system is employed -here in the generai
sense, that is, as a kinematic device used for the coupling
and conversion of movements, in the present ‘case the movement
during the release of the elastic drive element. (which
hereinafter without limiting the general applicability is also
described as a drive spring) being converted into the movement
of the lancet holder and of a lancet which is held in it
preferably exchangeably.

The rotary movement of the input-side transmission member is
preferably converted into a translational movement parallel
with the axis of rotation of said transmission member with the
aid of a cam drive mechanisn, at least part of the puncturing



& .
internal thread 122 (Fig. 1 and Fig. 9). By means of[a second i nt er nal
thread 123 a sealing cap 124 with an external thread 125 ' F
tshe end of sealing ring 120 facing outlet 84. Sealing c
the first face 126 with the exception of puncture openi
surface 126a of face 126 bei ng pl aced on4an area of ski

16 f

movement and preferably also of the retraction movement beihg—
determined by a relative movement of a driver pin in a recess
forming the driver cam, in which the pin travels along a

‘driver cam formed by the recess. The recess which forms the
driver cam may be provided either'in the'component_forming'the
rotatable transmission member, or in an adjacent displaceable '
component. Correspondingly, the pin is rigidly connected
eitner to an adjacent displaceable component or to the
component forming the rotatable'transmission member.

" In the preferred design, the rotatable transmission member of
the - rotary/sliding transmission system has .a cylindrical
sleeve within . which is-Located a piston-shaped part which,.
during longitudinal displacement -in-the- direction of the.
puncture path, slides with a cylindrical outer wall within the
sleeve, in which case the“sleeve should be rotatable, but not
displaceable,in the axial direction, and the axially
displaceable piston-shaped part located within it should be
non-rotatable,._Infthis case the piston-shaped part is _
preferably a component part of the lancet holder or firmly
connected to .it.: ' |

The blood lancet device according to the invention is
characterised above all-in that the vibrations during the
puncturing and retraction movement are very slight because,
apart from the lancet holder itself, no other components are
accelerated and braked in the puncturing direction. Within
the scope'of the invention it has been found that this low

. levei of vibration greatly contributes to a painless puncture.

'Furthermore, the invention permits a simple construction of
the drive with little play with few components-and_good'
guiding of the lancet holder. Vibrations during the
'puncturing'and retraction movement are thereby largely avoided
with low costs of manufacture. 'As was observed within the -



I to. .
use of the blood lancet device 2. The puncture depth is set . uslng thread
123, 125, with which sealing cap 124 and sealing ring 120 [EEEToOnnES i

ltancet drive 3 and adjustability via thread 123, 125 are f;" LW/} :
with the dinensions of the |ancet 34 to be used that the fufcture depth
adj ust abl e ‘wi t hi n a desired adjustnent Lé_ge which in.a 4r£fep5ﬁq&fW%%
- practical enbodinent ranges fromO0.7 nmto 2.2 nm succesdiMe._ pqﬂggyre
nmovenents wi th unchanged setting of ‘the bl-ood | ancet devd '

) and esgechaldy PET eiabiudl, Ani@Stod: 88 dMha jod LGHITHHE

of the blo ancet devi ce can’ set” what i’s,
dept h Stepﬁpg@rgﬁdredﬂcing the perception of pain.

In addition, the invention allows a handy and compact
’:construction, in which the housing preferably has an elongated
shape ("pencil shape"), and its longitudinal axis runs. . |

parallel to the puncturing direction. This permits
convenience of storage and simplifies operation. - .. _

According to a second- principal aspect of .the investigation,
which should not only be regarded as a preferred embodiment
but also has independent importance, the .lancet drive and the
holding .of the ‘lancet in the. lancet -holder are\designed_in
such a .way that the-puncture depth at_which'duringwthe
puncturing movement the lancet tip emerges from the outlet
varies by no more than at most 0.15 mm, preferably by at most
0.1 mm and especially preferahly by at most .0.05 mm. with _ -
unchanged setting of the blood lancet device and successive
puncturing movements.

The puncture depth;should:be:easily'andrpreciseiy:adjustable—
by the user.- In addition, the adjustment -range preferably -
includes'unusually low puncturing depths-of-betweenzo;s mm and
2.0 mm;;the-rangefbetween-0.7 mm and 1.3 mm being.of.-
particular importance. Within the scope of the present
invention it has been observed that,'surprisingly, the blood
volume required in medical practice for'analysis, commonly
between 1 and 50 4l and in the majority of cases between 10
and 30 1, can be obtained with distinctly reduced pain in the
overwhelming majority of people even at these low puncture
depths, if an extremely high reproducibility of the depth of
the puncture at a specific, unchanged setting of the apparatus
is simultaneously ensured. '



have to nmeke a re-adjustnent with each use, an engagi ng d?“

envi saged, as Fig. 9 shows. To this end, on its casing i jitteria]

¥20a sealing ring 120 is provided with radlally encircling,: evenl

distributed nubs 131. Between each pair of these nubs 13 ; hqmpwhﬂdgﬁg

engagi ng tongue 132, which is fastened tPsealing cap 12§ ; sid

parallel to the longitudinal axis on casing 127 of seali’g

it lodges alnost free of.play in the free zone between t s 13 ;

twisting of sealing cap 124 and sealing ring 120 in opposite directonss

t he el asti I past u cones

o1 Suge. | ABmueRLPR £4820600,00000En1EE Rl UEBRDTS a3sB0RREY FOE

puncture dwpth, pgeaﬁpnglw'KgoyzobaeedslanﬁatkdessceamtHupheaauuhat whi ch .

the punct uaeséeabadsah @rsnpaeehead Qhbd 888l nstxnaegfeibstlaﬁsomnseaé' ng cap

124. By rotation % he seal i ng rlng 120 of the_ tensioning device
.context of the present inve tion have, however, shown that in
all conventional blood lancet devices the variations in the
puncture depth during successive puncture mavements

- « - considerably exceed the previously mentioned limit values (at
' least about * 0.3 mm).

The setting mechanism-for setting the puncture depth is
preferably designed so as to be adjustable_Stepwise, the

- interval between steps being at least about-0¢2-mm} at most
about 0.4 mm, preferably about 0.3 mm, at.least within the
above-mentioned preferred adjustment.range (0.5 to 2.0 mm,
preferably 0.7 to 1.3 mm). The -complete adjustment_range can

.'of course extend beyond thewpartial ranges mentioned and also
include"greater-puncture-depths,in.order to take account of
the requirements of the relatively few individuals. in whom an
insufficient blood volume can be obtained with the small
puncture depths mentioned (for example owing to a particularly
thick stratum- corneum) '

The reproducibility of the puncture depth is primarily
dependent on.two factors. First of all it is impqrtant that-
the movement of the lancet holder is controlled precisely in
such a way that the deepest point of its movement in the
puncturing direction”is_reproducible. Secondly, it is _
important that the lancet is positioned precisely in its
holder in such a way that the position of the tip in the
direction of the puncturing movement relative to the lancet
holder is reproducible when several lancets are secured in the
lancet holder one after the other. Both conditions can be met
'_ without difficulty by known mechanical means, as long as
relatively high-grade materials are used during manufacture
and close tolerances are observed in production. The lancet




137 to the right mnth respect to the housing cylinder 85

sl eeve 115 with the cylindrical

7

sl eeve 15, which

are engaged with the catch 117 and the first notch
The bl ood | ancet device 2 is!

turned (Fig. 1 and Fig. 4).

At the start of the rotation to the rlghﬂ driver pin 52

the_
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drive described in connection with the first principal aspedE
of the invention is especially preferred, because it achieves

manufacture.

the desired reproducibility at a relatively low cost of

A considerable improvement in the positioning of the lancet in _
the lancet holder and consequently in the reproducibility of |
- the puncture depth is achieved via a preferred embodiment-in

which the metal needle of the lancet 'has a positioning element
and the lancet holder a stop-for~theapositibning element, and: -
the lancet is held in the lancet holder in such a way that the
positioning element is pressed elastically against the stop.

Lancets always have a metal needle-ﬁith'one_eﬂd grOund to a
point. The posterior part of the lancet needle at the
opposite end from the tip is commonly enclosed in a lancet

body made of a plastic material (US 3;358,689):

During . .

manufacture the lancet needle is usually positioned in a
plastic injection -mould and the lancet.body injected onto it.
Lancets of this.typelare:fixed-inﬁthe lancet holder with the
aid of the lancet body. ?Theﬁdepthcof the puncturing movement
is usually limited - i® that, -during the puncture, the -anterior
edge of the 1ancet'body'imprhges on a stop rigidly connected
with the‘lancet 69v$ce housing in the zone of the blood lancet
'outlet. The puncture depth is also influenced by several
tolerances. Above all, within the scope of the present
invention it has been observed that the production tolerance
of the position of the needle tip relative to the position of
the plastic body is an important reproducibility-impairing

factor.

In this proposed design_the.variation in the puncture:depth
from one lancet to another is influenced only by the tolerance
of the distance between the positioning element and the tip of
As illustrated below using examples, the

the metal needle.
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first camsegnent 41 and travels along this to the end. 41k w5
positively determning the direction of novenent. During | 2 g3
t.he right, lancet holder 6 remains in its position in hOU'Ilg +—wt-hout

executing a novenent. This has the advant aget hat durlng tihe §§§ﬁgpﬁgg re

right the lancet tip 35 does not energetﬂwcn@h openi ng g |
undesirable risk of injury during the tensioning proceduﬂ T HEY Py}
excluded.  Sinultaneously. with the rotation to the r|th the_ splrally
wound coi |l ed spring 10-and an el.astic retraction el ement

descri bed Bagieiaﬁﬂngnbﬂdhaﬁetcéﬁ ﬁé”ké od b9, tHE é&%en5|one a5t %k et ?n

spiral | y-wound- coi | spring 140, are |n uced i nto
t he procesBeedieyr ArsBYi AgpTejectianppesitionedtat- ardistancente ene
housi ng- cysiadeof8thenfe@dlehe thhehisnwape {€NEs OhbrEadtBf VFoddtoidi€h - 1) -

ng.of a stop stay 149 on the
The rotatlon tgaiﬂevél clogeeggfgrgxcegefor %AeQGistance é%t gh the .

positioning element and the lancet tip by the usual metal
working techniques. :

.The invention islexplained in Qreater'detail below: using an
example of an embodiment schematically represented in the _—
following figures..w Ce L el Lz e

Fig.l A longitudinal sectional view of a blood lancet
“device; .. ... T T Ty Y S T
Fig. 2 . A sectional-view of a blood lancet device according
‘to. Fig.- 1 along the. line A-A; - : - .. ..
Fig...3 A sectional.view'of aehloodtlancet device according
- to Fig. 1 along the line B=Bj - :~ .. .- e
Fig. 4 = A sectional view of'a'blood'lancet'device according

. to Fig. 1l along the line C-C,- SEIEIE T
Fig. S: A side view of the lancet holder of the blood lancet
" . 'dewvice according to. F:Lg.-lv e R L
: Fig. 62 A projection of. xhe contours of the driver cam
recess of the lancet: holder according to Fig.. 5 in
. - one planes | T . :
Fig. 7: A partially cutaway diagram of the ram and lancet
o ) holder of a blood lancet device according to Fig. 1;
Fig; 8: A perspeotive'sectional view of the housing cylinder
' | - of a blood lancet device according to: Fig. 13
Fig. 9: A partially cutaway diagram of a'sealing_sleeve-and
sealing cap of a blood lancet device according to
Fig. 1; '
© Fig. 10: A side view of the cylindrical sleeve.of a blood
lancet device according to Fig. 1;



housi ng cylinder 85 and a stop-lug 151 of the cylindrical slppvp 15 {Eig=8-r
and Fig. {O)F. In the process driver pin 52 at end 41b of RLEWA(:KWENTbgﬁhEJ
segnment 41 cones to | odge- behind the)vegtiﬁallflink 37 of :é }

an elastic |ocking tongue 153 (Fig. 2) of the |ocking devige o]
a corresponding | ocki ng recess 154 p05|tl%ned on the casin 52“5;}2&&@%
housi ng cylinder 85 and | ocks the blood | ancet device .2 injthe tensioned.
state. The tensioning device 137 therefore has an operatﬂng el enent 155 _
(in the described prefefred case the sealing ring 120) acc : RS
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and lancet, partly in side view and partly in

' sectional view;
Figs. 12 and 13: two orthogonal sectional views of-an
alternative preferred embodiment of the lancet
- holding device and lancet. . '
Fig. 14: A graphical" representation illustrating the function
of the invention. - ' '

Within the housing l_of the blood lancet device 2 shown in
Fig. 1 a lancet drive 3 is-located;ﬁsaidédrivewhaving a
rotarY/sliding transmission system 4 with-a rotatable input-
side transmission member-5 and -a lancet holder 6 displaceable
in the direction of the axis of rotation:A of the transmission
member 5.  The torque-intrdduced on the input side 16 of the
-rotary/sliding'transmission system: 4 -is produced by an elastic
drive element 9 of the lancet drive 3. '
In the.preferred embodiment- déscribed;. the elastic drive -
element-9-is a'spirally-Wound'oOiled spring 10. This is
~supported against a~spring‘stophll on the housing ‘'l with one
end 12, and with the other end 13 into an axial slit 14 on the
input side (right-hand side in'the figure) of the transmission
member 5 which takes the form of a cylindrical sleeve 15.

The spirally weund coiled spring 10-is located co-axially- to
the axis of rotation A of the rotary/sliding transmission
system 4.

Positioned within sleeve 15 is lancet holder 6. A piston-
shaped part 20, whose outer diameter is somewhat smaller than
the internal diameter of sleeve 15 is a component part of
lancet holder 6, and with its cylindrical outer wall 20b can
slide along the internal wall of sleeve 15. The internal wall
- of sleeve 15 thus forms a lancet guide 15b during the '
puncturing and retraction movement. The sleeve 15 is fixed in
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18 rotation of operating element 155 with respect to the housing 1, the
elastic drive element 9 of the |ancet drive 3 is induced into the tenS|oned
state (Fig. 1). On the release of the sealing ring 120, fhe=

tension of the return spring 140 cones into play and turnsﬁﬁﬁéﬁﬁﬁgﬂﬁwqﬁ&
coupl.ed el enents consisting of the ten5|éﬂ|ng sl eeve 115, ?n§a||ng Ty
and seallng cap 124 back into their startlng : ; 166 XY 900

. WXY199%6
|

'M:L':
-

‘housing 1, preventing axial displacement, and ca£=£g;§;g only
about axis of rotation A. '

Lancet holder 6 is overall designed roughly as a hollow
cylinder with an approximately constaht-internal diameter
(Fig. 5 and Fig. 7). In the lancet take-up part 22 lancet .
holder 6 is provided with two notches in its casing wall 26,
into which two symmetrical and roughly axially parallel
‘tongues 27 extend. These are each connected on one side to
the piston-shaped part 20. 'The_free;end:of-hoth'tongues_27:is
formed into a lug 29, the distance between said lugs in the
non-tensioned-state of tongues 27 being_smaller.than the
internal diameter of lancet holder 6. . If a-lancet.34 (shown
in Fig. 1) is positioned in lancet holder -6, tongues 27 with
the elastically inwardly pressed lugs 29 formed on them gxrip
lancet 34 like a pair of tongs. The.posterior end of lancet
34 adjoins the face 37 of-a stay 36, which s diametrically
located in lancet holder 6.

As can be seen in Fig. 1, Fig. 5, Fig. 7 and Fig. 11, the
casing 38 :0of piston-shaped pazt"20-is_pnovidedﬁwith.a;g:oove-
shaped recess 39 -with a rectangular crOSSasection,,said-recess
forming a driver cam. 40 for rotary/sliding transmission system
4. The line ofcthe-contours of recess 39 in one plane is
shown in Fig. 6. It will be recognised that recess 39 has two
cam segments 41, 42 with constant groove width. The first cam
segment 41 is formed along a circumferential line of césing 38
of cylindrical part 20, in the preferred case described the
angular distance between the start-4la and the end 41b of the
first cam segment 41 being about 140°. In the zone of the end
41b of the first cam segment, recess 39 changes into the
second cam segment 42 which, with identical groove width,
connects the start 4la and the end 41b'of the first cam
segment 41. In so doing the second cam segment 42 follows an
arcuate course. Like the flrst cam segment 41, it is located
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position, the rotary/sliding transm ssion system.4 not being noved.
Because the drive sleeve 15 is engaged only on rotation to the ric
sealing ring 120, .a free-wheeling function is achieved. ?;'igmﬁil
el ement 155, after the tensioning of the drive elenent 9§f CLiyke
the starting position, it remains at restl duri-ng the punct]
After the rel ease of the | ocking device™83 by pressing the
punct uring procedure I's initiated. In the process the el as

t he housin 5imto rior sP3ge of . th
as a resulgyﬂﬁeﬁﬁggﬁ Keily £ aSFQ So s Ea girelé§s§§e g
wi t h r espesecbadhcasi sggméntFid4@. hag. a §hrawghmtpﬂgcef4buWhmahleﬁeadily -
desi gned | an3lgRe?1ARY LMBLrYRA" Pl BRP 8 Un1BR Kk cdE  hiCaPek 43 R:h5RE LMY
-symmetrically'to'axis 44 to the end 42b. Here too the end 42b
of the second cam segment 42 corresponds to the start 4la of
the first cam segment. - The two cam segments-4l 42 form the

” ®  annularly closed driver cam 40.

Positioned on the cylindrical sleeve 15 (Fig. 1) is a roughly
axially parallel- elastic tongue- 51‘ attached on ohe side, at
the free end of which there is'a driver pin 52 which points
into the interior of the sleeve~15,4sa&d“driver pin engaging
with the recess 39 of the piston-snaped part 20 and being able
to travel along the driVer_cem 40_formed by recess 39 via a
relative movement with the pistorn-shaped part. The groove
width of recess 39 is co-ordinated with the:diameter: of the
cylinder of- driver pin: 52:in such a way that, at least' over
the greater part of driver cam 40, driver pin 52 4is positively
interlocked with recess 39. Im order to set the relative
movement between—driver pin 52 and recess- 39 a ramp-like step
54, 55 is provided ahead—of the ‘end 41b°, 42b of edch of the
two cam segmenty’ ‘41,742  in recess 39*(Fig. '6); 'said-ramp-like
step 54, 55 rising evenly from the groove base 56, then
_finishing_with a flank 57, 68 dropping perpendicularly to
groove base 56.- Thus, at the end' of each cam segment 41, 42
driver pin 52 comes to lodge in such a way that it-can move’
only in the direction of the end 41b;, 42b of the other cam
segment 41, 42, ST T -'", ' :

Positioned in the cylindrical recess 58 of - the piston-shaped

- part 20 is a chindricel part 60 of a ram 59 (?igr'7). The
longitudinal axis of ram 59 corresponds to the longitudinal
axis of lancet holder 6 and axis of rotation A of sleeve 15.
Almost along its whole ‘longitudinal axis, the cylindrical part
60 of ram 59 has a diametrical slit 62 via which the
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button is.held in a depressed position. Only in the ten5|oned_stat:.l#:fhe
coiled spring 10 is the button 103. pressed outwards. s T i
status of the blood | ancet device 2 can thus be ascert ¢

100, by which it is also held in'place-mdzh respect to t’e«hgqgﬁﬁd@@ﬁ The
spring tension of the coiled spring 10 Tow i ntroduces la rotation of
drive sleeve 15 to the Ieft During this

cylindrical part 60 of the ram forms a fork 61. The distance
between the two plane-parallel surfaees 63, 64 of fork 61 is
co-ordinated to the thickness of stay 36 in such a way that
the cylindrical part 60 of ram 59 in the piston-shaped part 20
of lancet holder 6 is axially movable, the plane-parallel .
surfaces 63, 64 sliding over the two surfaces 65, 66 of -
~stay 36. On the closed side 67 of the fork 61 ram 59 changes
into a bar 71 with cruciform cross-section, said bar being
located in such a way that it too can slide within the
cylindrical recess 58 of: piston-shaped part. 20. . Positioned at
the end of ram 59 is an operating knob 76 with:a roughly...
square cross-section. On the bar 71 of ram 59 there is a
tongue 77 which on impinging on a stay 70 of the cylindricalf
sleeve 15 limits the axial -displacement of the ram 59 within
the lancet. holder 6. '

Ram 59 is positioned An the.blood lancet device 2 in such a
way that the- ‘operating knob 76 projects through a
corresponding opening 78 .in housing 1,. through which ram 59 is
- mounted non-rotatably with respect to housing lh(Fig.-l). A
ledge 79 formed at.the: transition:of the bar 71 .ta the-
operating knob.gerves:-as the stop on housing 1 on axial :
displacement of ram 59. Bar 71 is inserted through the

spirally wound coiled spring LO.

If driver. pin 52 of cylindrical sleeve 15 is positioned at the
start 4la of the-first cam segment 41 of driver cam 40, coiled
spring 10 is in a non-~tensioned state (Fig. 1 and Fig. 6). By
rotation of cylindrical_sleeve 15 to the right, driver pin 52
within driver cam 40 of the_piston-shaped'part 20 is moved'to
the end 41b of the first cam segment 41, and coiled spring 10
coupled to sleeve 15 is induced into a tensioned state. The
fact that ram 59 is non-rotatably mounted in housing-l and
stay 36 is positioned within fork 61 prevents lancet holder 6
from also rotating when the sleeve 15 rotates. During this
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19 rotation to the left, driver pin 52 travels along tf
segnent 42 of the driver cam 40, as described.  Because
device 2 according to the invention has a small accel erat mass 1 tire
direction of the longitudinal novenent of |ancet 34, the ncy gr
largely vibration-free. This is an inporddnt requirenent ffdr ﬁs&@ﬁgsﬁyé
with- little pain, as was denonstrated in Investigations ifn

the invention. The described guiding of the.lancet hol deg 6 within the
rotary/sliding transnission systemfurther contributes to the

vibration-{5e3+386 bi#cstbate. 255oP2ha- Ei&ﬁtpﬁaciaﬁéitudinal

displacement is executed by .lancet holder 6, since the first
cam segment 41 travels along a circumferential line of piston-
shaped part 20. At the end of the slope of step 54 there is a
shorter non-sloping surface segment 54a which is a little '
below the top edge of the side walls of cam 40. The bending
stress of tongue 51 causes driver pin 52 to be pressed against
groove base:56 at.the end of the first-cam. segment 41b.  Via.
vertical . flank 57 .of step 54, sleeve—15 with. driver pin 52-is
prevented from:being able to move back_along_the first cam
segment 41 due . to: the now tensioned state of coiled spring 10..

3

- A 1ockingfdeviceh83.locks-the_cylindrical sleeve.15 in this
position of the driver pin 52 (Fig. .1 and:Eig:zz);;“If the
locking ‘-device 83 is released, the spring tension of coiled
spring 10 causes a torque to be transmitted to the input
side 16 of;fhecrotary/sliding.transmission system:4,. sleeve 15
being rotated back in the~oppositeadirectlon to- the former
direction of rotation and driver pin 52~travelling=along the
second cam segment 42 (Fig. 1 and Fig.:2): . In the process, on
the output'side 17 of . the rotary/sliding transmission system 4
piston-shaped part 20, .which is fixed to.prevent. rotary.
'movements, is displaced longitudinally within housing 1 in the
direction of outlet 84  of said housing.l until.driver pin 52
has reached apex.43 of the second cam segment 42 and the
tip 35 of the lancet 34 emerges through the outlet 84. When
driver pin 52 is positioned at the apex 43 of the second cam
segment 42, the tip 35 of the lancet 34 has reached:its
maximum longitudinal displacement in the direction of\the
puncture path.

Because the blood lancet device is pressed against the skin ;
_with a pressure surface 82 surrounding outlet 84, the puncture
depth corresponds to the distance between tip 35 and pressure
surface 82 (in the direction of the puncture path).




To replace the | ancet 34,'séaling ring 120 wth the sealjng cap 124 is

76,. ram59 is noved in the direction of the outlet of thg
the axis-of-rotation A (Fig. 1 and Fig. 7). In the procesg
the fork 61: presses on | ancet 34, mhichlﬁs”thereby ej ectg
nmovenment of the ram59 is limted by the tongue 77 of thejrg
i mpi ngi ng upon the stay 70 of the cylindrical sleeve 15.
34 is inserted into the |[|ancet take-up part 22 of the |B&n

Fam 59 1 5 DR, Enedt of G TSR M I cohp L IR I G,

In order t9FigmmipinydRe regahed dhe 1end, 42b wfe-then senondiganh segnient

unchanged 425! biHiktPT1d NAadHIhY M @RV idtark A% of the first cam
segment 41. Shortly before it reaches this point it'slides
over the second ramp-like step 55, which similarly has a |
vertical flank 68 at its end. The ramp of step 55 has a long
and flat configuration in order not to retard the movement too
much. Because of this the driver pin 52 can continue to move
only along the first cam segment 41. B

The puncturing and retraction movement of lancet 34 is
achieved by converting the rotary movement about the axis of
rotation A of the spirally wound coiled spring 10 and of
transmission member 5 into a longitudinal displacement of
lancet holder 6 in the direction of the predetermined puncture
path and'thereafterﬂin the opposite direction. T

In an alternative embodiment of the invention it. can also be
provided that the.inter1ocking.of recess 39 and driver pin 52
is present only in partial'séctions;fin particular the section
between the=startlﬁlafandsthe.apexr43 of the second cam

" segment 42. - e B i -

In the embodiment shown in Fig. 1, housing 1 of blood lancet
'device.zfcomprises.a number of elements. The - cylindrical
sleeve 15 is positioned in a housing chinde: 85 open on one
- side. Here; cylihdrical sleeve 15 projects with its_face 87
out of the open end 90 of the housing cylinder: 85. On casing.
surface 91 of housing cylinder 85 in the area of the open énd
90 there are three eﬁcircling stays_92, 93, 94 (Fig. 8), the
first 92 and second 93 stay_With their outer edges 92a, 93a
being a gréater distance away from-casing surface 91 than the
outer edge 94a of the third stay 94. On the outer edges 92a,
93a of these two stays 92, 93, a cover fing 100 is supported,
which has an opening 102 for'faking a key 103 for tbe-:elease




exactly reproduci bl e positioning of the |ancet 34 in l.ancet hol der 6is
necessary. The preferred enbodi nents for holding, the | an
$1 to 13 serve this purpose. The | ancet 34 shown in Fi g]
usual “a plastic body 165 and a netal needle 166. It is h¢We
2 0 : . '

m——

of locking device 83 (Fig. 2). On the first facg*’which
points towards lancet tip 35, cover ring 100 is open whereas
the second face is provided w1th a circular recess, the
diameter of which roughly corresponds to the.diameter of
casing surface 91 of housing cylinder 85. For fixing housing
cylinder 85, cover ring 100 has ‘a torsion protection device
and a bead 107 which follows a course along the casing
internal surface in the direction of the ‘circumference, said
bead 107 being.positloned between the. first stay 92 and. the
second stay 93 of the housing: cylinder 85 (Fig. 1). .

Attached flush to the open end of-coveriring'loo is an
intermediate ring 110, which: is. supported on- the second stay
93 of housing cylinder 85 and,: with- a.bead 113. following a
course. on the inside in the- direction ‘of. the circumference, on
the third stay 94 of housing:cylinder 85. (Fig.-1).. The
intermediate ring 110 surrounds .an. extended.collar 114 of a

- tension sleeve 115. ' The: tension sleeve 115 has been axially
pushed roughly in the position of the lancet take up part 22_
‘onto the cylindrical sleeve 15 and is fixed with this .
preventing=displacement.in:the'direction:of'the longitudinal B
axis. In additionm,:a notch: 116 is. prowvided- in the casing of
the cylindrical sleeve: 15.along a roughly-hemi-ciroumferential
line, with which notch 116 a gripping device 117 of the
tension‘sleeve 115 engages (Fig. 4).

For screwing on a sealing ring_izo, on the end of the tension
sleeve 115 facing outlet. 84 there is an outer thread 121,
while sealing ring 120 is provided with a oorresponding '
internal thread 122 (Fig. 1 and Fig. 9). By means of a second
-internal thread 123 a sealing cap 124 with an external thread
125 is screwed into the end of sealing ring 120_£acing

outlet 84. Sealing cap 124 is closed at tne first face 126
‘with the exceptlon of puncture opening 84, the outer surface
126a of face 126 being placed on an area of skin during the'




"design in that the posterior end 167 of the netal needl e 166_projects

beyond.t he posterior end 168 of the-plastic body 165. Th EEE@EMEEE;§§§ET
of. the posterior end--167 serves as the positioning el ene '
positioning el ement adjoins a stop 170 of the | ancet hol de _7 mhlch in the
case shown is formed by stay 36. The h#¥ding of the |anckt ﬁth@%
| ancet holder 6 is designed in such a way that the | ancet B4 |s pressed ,
back with positioning el enent-169-against stop 170 (|n o p05|t|on to the
puncturing direction).In the enbodi ment shown, this is, |

the V-shapgeh r@f@&?&%ﬂ&&a ﬂﬁ&%&hé&%'“%@%ﬁﬂ{c&ﬁ% i 3 Or es 27

engage, are designed and di sposed I'n-such a way t plng
surface 2HSHRG oreead i e "H’gt%"ﬂ’bﬁ% Sﬁﬁlfldlgecppl aﬁﬂﬂ"esea ing

ring 120 are connected.

Lancet drive 3 and adjustability via thread 123, 125gare SO
co-ordinated with the dimensions of the lancet 34 to be

” used that the puncture_depth is adjustable within a desired

' adjustment'range which in a:preferred practical'embodiment

ranges from 0.7 mm to 2.2 mm, successive puncture movements
with unchanged setting of the blood lancet device 2 varying in
respect of the puncture depth by at most 0.15 mm, preferably
by at most 0.1 mm, and eSpecially preferably by at most
0.05 mm.

' In order that the user of the blood lancet device 2 can set
what is, for him, the optimal puncture depth Stepwise and not
have to make a re-adjustment with each use, an engaging
device 130 is envisaged, as Fig. 9 shows. To this.end, on its
casing internal surface 120a sealing ring 120 is provided'with
radially encircling, evenly distributed nubs 131. Between
each pair of these_nubs 131 there lodges an engaging tongue
132, which is fastened to sealing cap 124 on one side and
‘parallel to the longitudinal axis on casing 127 of sealing .
cap 124 sc-tpat_it lodges almost free of play in the free zone
between two nubs 131. . By twisting of sealing cap 124 and
sealing ring 120 in opposite directions,dthe elastically
formed engaging tongue 132 slides past a nnb.131 and comes to
lodge in the next free zone between two nubs 131. ‘To monitor
the puncture depth, sealing ring 120 bears a mark 133, with
the aid of which the puncture depth set can be read off
against a scale 134 on sealing cap 124

By rotation of the sealing ring 120 of the tensioning device
137 to the right with respect to the housing cylihder 85, the
tensioning sleeve 115 with the cylindrical sleeve 15, which
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recesses 171 and a force .conponent in opposition to the puncturing
direction results front the pressure of the tongues 27 in the drrectron of
axis A The body 165 of the lancet-134 is preferably n ; =
exanpl e, square Via a correspondrng shape of the interi

enbodi nent shomn I n Frgs 12 and-13 is UTsrTnctrve above} a
needle 176 is not round in cross-section, but consists o
material. The shape of the needle can be appreciated .inf F

view of the B3LNgUg8E9G: A" the chtdn 117' Bnd' $Re ' rilet Fa0S-34E ,
notch 116, is also turned (Fig. 1 and Fig. 4). Theabiood
lancet device 2 is thereby tensioned. At the start of the
rotation to the right, driver pin 52 is at the start of the
first cam segment 41 and travels along this to the end 41b,-
step 55 positively determining:the direction of movement.
During this rotation to the:right,_lencet holder 6 remains in
its position in housing 1 without executing a movement. ‘This
has the. advantage. that during the rotation to. the right.-the.
lancet tip 35 does not emerge..through opening. 84, and-an.
undesirable risk of injury during the.tensioning procedure is
thereby excluded. : Cot s :

Simultaneously with the rotation to- the right the spirally
wound coiled spring 10-and arr elastic retraction.element;
which in the described preferred embodiment is similarly in-
the form-offa spirally wound-icoiled spring 140, are induced
into a tensioned state. In the process, return spring 140 is
supported on the one hand on the housing cylinder 85 and on
the other on'the tensioning. sleeve: 115 (Fig. 1l). The rotation
to the right is ended-by: the meeting of a stop stay .149:.on the
housing cylinder 85 - and::a stopflugalsl.ofzthe'cylindrical-_
sleeve 15 (Fig." 8 and Fig.- 10). ' In the process driver pin 52
at end 41b: of the first cam segment 41 comes to-lodge behind
the'vertioal flank 57 of step 54, and an'elaStic locking
tongue 153 (Fig. 2) of the locking device 83 snaps into a
corresponding locking recess 154 positioned on the casing 85a
of the housing cylinder 85 and locks the blood lancet device 2
in the tensioned state.. : :

The tene;oning device'137 therefore has an operating

element 155 (in the described preferred case the sealing ring

120) accessible from outside the housing 1, said operating

element being.coupled'wrth.the input side 16 of the
-.irotary/sliding transmission system 4 in such a way that, by



[ ] : .
Fig. 12 represents atip protection device 177a renovabl e by rotation, said
tip protection device being injected as is also comopn practi
lsancets - together with the plastic body 177 on to needle 176
before the lancet is used. 18

fotation.of'operating element 155 with respect to the housing —
1, the elastic drive_element_Q of the lancet drive 3 is
induced into the tensioned state (Fig. 1).

On the release of the sealiﬁg ring 120, the spring tension of
the return spring 140'¢omes-into play and: turns the mutually.
coupled elements. consisting of the tensionlng sleeve 115,
sealing ring 120 and sealing cap 124 back into their starting
position, the rotary/sliding transmission system-4 not being -
moved. Becadseethe_drive sleeve 15 is.engaged only on
rotation to the right-of sealing ring 120,'5 free-wheeling_'
function is achieved. Because operating element 155, after
the tensiening of the drive. element 9, is-returned._to:.the-
starting position;. it remains at rest during the puncture
movement.

3

e 3 L

After the releasefoiwtheulocking~device:83 by pressing the
button 103, the puncturing procedure is initiated. 1In the
process the elastic locking pin 153.fastened-to the-drive
sleeve 15 is moved from the locking recess 154 of the housing
cylinder 85 into- the:interior-: space. of-the housing- -
cylihder 85,'as:a:resnlt.oﬁdwhichathefdrive.sleeve:15<is-_
released for rotary-movements:with respect to housing :

1 (Fig. 2). - The“mbunting of button 103 is designed in such a
wey thaf’when'the'blood'lancet device 2 is non-tensioned the
buttoﬁ=ithe1dfinfa depressed position. Only in the tensioned
state‘of:fhe;coiied-spring 10 is the button 103 pressed
outwards. The operating status of the blood lancet device 2
can thus be ascertained from the position of the button 103.
The button'103 is enclosed by the covering rihg.lOO, by which
it ie also held in place with respect to the housing 1.

_The spring tension of the coiled spring 10 now introduces a
rotation of the drive sleeve 15 to the left. During this



The needle 176 is held in a plastic body 177, which in: th REPiH'
has V-shaped recesses 171 which interl ock Mﬁth t he | ) Ofsasd
el astic tongues 27 of the holder 6 in the sane - way J.,_n Fig. -1
~produce a resultant force conmponent which acts -on t-e*laﬁﬁdmmwmgw
opposition to the puncturlng direction.. 19 In this cfs¢ _a peg- _
projection 178 positioned at a di stance to one sidef|of t er - '§ _
serves as the p05|t|on|ng el ement 169, said project tea=dl ad10|n|ng
| ower face 179 of the take-up part 22 of the |ancet holder 6 forning
the stop. 1Z8tation toth ”igEtOfdrfbért%ﬁﬁ 55 €23vb s”@ﬂHﬁﬁciﬂéeQe+
punchi ng process. |'ancet aracteri se ticular
t ol er ancescam Fﬁ@mﬁPEtéﬁcefbﬁbﬁeéﬁiYﬁE FamceP. t2p Ges |

positioning el enent 169 and thus by a partlcularly good.

y cl ose

Because the blood lancet device 2 according to the invention
~has a small accelerated mass in the direction of the

| longitudinal movement of lancet 34, the puncture is very
largely vibration-free. This is an important requirement for
a puncture with little pain, as was demonstrated in .. |
‘investigations in the context of the invention. The.described
guiding of the. lancet holder 6, within the. rotary/siiding
transmission system further contributes. to- the_vibration-free
and therefore also pain-free puncture.

To replace the langet 34, sealingaringzlzorwith the- sealing
cap 124 is screwed. off by rotation to the:-left. By pressing
on the operating knob 76, ram 59-is moved in the direction of
the outletndf"the housingfalong:the-axis"of-rotation A (Fig. 1
"and Fig. 7). In the:process the face 6la of the fork 61:
presses on lancet 34, which is thereby ejected. The axial
‘movement of the ram 59 is limited by the tomgue 77 of the ram,
said tongue impinging. upon the: stay-70° of. the cylindricel. -
sleeve 15. .The. new lancet 34 is inserted .into-.the: lancet.
take-up part 22 of the. lancet holder 6 and pushed in as far as
the first face 37 of the stay 36. . In the process the ram 59
is pushed back and the- lancet 34 is gripped firmly by the two
lugs. .

In order to obtain gOOdfreproducibility.of the  puncture depth
with unchanged settimg of the blood lancet device 2, an
exactly reproducible positioning of the lancet 34 in lancet
holder 6 is necessary. The preferred embodiments for holding
the lancet shown in Figs. 11 to 13 serve this purpose.

:The lancet 34 shown in Fig. 11 comprises as usual a plastic
body 165 and a metal needle 166. It is however of a novel




e - o
reproducibility of the puncture depth. Furthernore, theifl g
permts a relatively broad construction of the |ancet

of needle 176. In this way a relatively | arge bl ood s
achieved with-little pain using a smal | puncture dept
ment i oned above, -in the context of the p2@8sent invention it
-observed that, surprisingly, an adequat& volune of blood jj by ¢
with the greatly reduced puncture depths - commonly used In S pe
be obtained if care is si mul t aneously taken to ensure that the:

Pesul ts oot 1t Hist she HH B i 1R He sfhe metql, rdddiglyel

accordi ng nzrp:teqa:s rheyandrthe eqstendoeend 168 ofyrtheh plashic mynunber N

of test sUF=CtSrie fldfhlarl of the posterior end-167 serves as the
positioning element 169. Said_positioning element adjoins a
stop 170 of the lancet holder 7, which in the case shown is
formed by stay 36. - : : ' : .

The holding of the lancet 34 in the .lancet holder 6°is .
designed in such a way that the lancet 34 is pressed back with
positioning element ‘169 -against.stop 170 :(in opposftion to the
puncturing direction): - In the embodiment shown;lthis-is*
achieved in fhaf the-v-shaped.recesses 171; with which the
lugs 29 of the elastic tongues'27 engage, are.designed and
dispOsed in such '‘a way that the~posteridrfslopihg“surface 29a
adjoins a corresponding sIopiﬁg'surfaoe“I7Ie-of the
recesses 171 and a force COmponent in opposition to the

- puncturing direction results. from:the- pressure -of the tongues
27 in the direction :of axis A. : D

The body 165 of the lancet- 134 is preferably not round-but,
for example; square.- ‘Via a ‘corresponding ‘shape-of the
interior space of the-lancet take-up: part 22° protection
against torsion is ensured. ' .

The embooimentishown'in Figs. 12 .and '13 is distinctive above
all in that the needle 176 is not round in cross-section, but:
consists of a.thin:flat-material. The.shape of the needle can
be appreciated in Fig. 2 in side view of the narrow edge, and
in Fig. 13 in side view of the surface.

Fig. 12 represents a tip'protection_device 177a removable by
rotation, said tip proteotiou device being injected-é-as is
also common praCtice with other lancets — together with the
plastic body 177 on to needle 176 and removed before the
lancet is used.



9 .
t he x-axis,
The five ¢

fmm 0.7 mMm 0.9 mMm and 1.1 mm It i.s seen

22 t hat
obt ai ned

and fhe bl ood vol une obtained in [err]l al odREPPACE
urves show the results using puncture depths ‘

using a puncture depth of 0.3 nm |nadequate b
n the great mpjority of cases.2lin : :

age—

The needle 176 is held in a plastic body 177, which in this

~case also has V-shaped récesses 171 which interlock ‘with the . -

lugs 29 of the elastic tongues 27 of the holder 6 in the same
way as in Fig. 11 to produce a resultant force component which
acts on the lancet in opposition to the puncturing direction.

- In this case a peg-shaped projection'178 positioned-at a

distance to one side of the needle 176 serves as the.
positioning element 169, said projection 178 adjoining a lower d

‘face 179 of the take-up part 22 of the lancet holder 6 forming'“

the stop 170.

A lancet of this type is easily manufactured in a punching
process. Said lancet ie_characterised“by:pértiéuiéfly:ciose
tolerances of the 'distance between the lancet tip 35 and the -
positioning_element 169 and thus by a particularly good
reproducibility of the puncture depth. '?urthérnore,-the flat
shape permits a relatively broad construction of the lancet
tip in the plane of needle 176. In this way a relatively
large blood sample volume is achieved with-little pain using a
small puncture depth -

- PR RO

As mentioned above, in the contéxt of-the present invéntion it

was observed that, surprisingly, an adequate volume of blood

by comparison with the greatly reduced puncture depths
commonly used in the. past can be. obtained if care is
simultaneously taken to ensure that the puncture depth is very
accurately reproducible. '

In Fig. 14 results obtained in 30 test subjects with the blood
lancet device according to the invention are presented in

‘graph form. The number N of test subjects is plotted along

the x-axis, and the blood_volume obtained in xl along the y-
axis. The five curves show the results using puncture depths
of 0.3 mm, 0.5 mm, 0.7 mm, 0.9 mm, and 1.1 mm. It is seen



fmenty-one patients the blood volunes were belorrloh[err]l. On i_ncrecf 6
the puncture depth to 0.5 nm and even nore on further I [ 0.
nﬁ1o$ 0.9 mMm tﬁe'nunber of patients in whom an adequaBE?ﬁAgﬁﬁﬂﬂgrsﬁgam

produced increased very markedly. For exanple, Fig. 14 |shows that éSIng
puncture depths of 0.7 mmand 0.9 nm bl @8d vol unes of{ 20 1 5r MY 9B gbdve
were already obtained in 2/3 of the test—3uUbjects. W§hi nodern. anal ytii dal
equi pnent this volune is frequently 'sufficient for an gxact analysis.
Using a puncture depth of 1.1 nn1the bl ood vol.unme obt &

| ned once agaip—-" "
~distinctlyincrease In t@ se | t I(mmtih 0 err]I I|n1t val ue
only in 4 YR “éﬁa ? 5298% Qégzqﬂ!t eéz
partici parkglumes were obtained in the great majority of cases. In -
' twenty-one patients the blood volumes were below 10 ul.

On increasing the puncture depth to 0.5 mm, and even more on .
further increasing it to 0.7 mm or O.Q;mm, the number of
patients in whom an adequate blood volume was produced
increased very markedly. For;exémple,'Fig. 14 shows that
using puncture depths of 0.7 mm and_0.9_mm,;bloodmvolumes of
20 u#l1 and aboveuwereaalréady obtained-in 2/3:ofsthe_test
- subjects. With modern analytical equipment this volume is
frequently'sufficientffor an exact_anaiysis.

Using a puncture deptnhef.l.l mm the blood volume obtained
once again distinctly inéreases. In this case it is below the
20 #1 limit value only_inwéupatieats; i.e. fewer than.15% of
the total n@hber of. participants. . -_.”hfi;'w |

‘Bearing in mind that'previou31y known blood lancet devices -
commonly'operate with pudcture depths in excess of 2 mm in
order to thain;anfadequate:quantity:of_hlood,.the.presént_.u
‘results clearly show that. within-the scope of the_ invention.a
marked reductibn in pain is achievable in the large majority
of patients via a reduction in the puncture depth, and that
.nevertheless an adequate blood volume can be obtained.



8 ¢ - .

Bearing in mnd that previously known bl ood | ancet devicdg ] ~ORBEaRE
mﬁth-pgncture depths in excess of 2 nmin order to obtaing§BA Ad leg ity
guantity of blood, the present results clearly show that {wjthin the scope
of the invention a narked reduction in pain is achi evablje I 5 AY 9%e
majority of patients via a reduction in 28e puncture depfh| and that .

nevertheless_an_agggggigﬁgLooo volune cam oe obt ai ned.
23
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Claims

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

a housing (1) with an outlet (84) for the tip (35) of theJ
metal needle (166, 176) of a lancet (34),

a lancet hoider (6) for holding the lancet (34) and.
moveable within the housing (1) along a predetermined
puncture path,

a lancet guide (15b) for guiding the lancet holder (6) on
the predetermined puncture path, and

- @ lancet drive (3) with an elastic drive element (9),_

said lancet drive being lockable in a first

position, in which the elastic drive element (9) is

in a tensioned state by the use of a locking device
_ -(83), '

-via which lancet drive (3), after the release of the
locking device (83), the tension-release movement of
the elastic drive element (9) is converted into a
puncturing movement, during which the lancet (34)
held by the lancet holder (6) is moved at high speed
along the predetermined puncture peth in a
puncturing direction until its tip (35) emerges from
the outlet (84), in order to produce a wound in a
body part adjoining the outlet (84), and
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Ghat is clained is: 1. Blood l'ancet devﬂce for. w thdraynagr ;

di ag- nosti ¢ purposes; bunp.is+ng a IanceL (34) c?g?rl; "

rReedl e (166.1 (35). a housing w t

for the tip (%ﬁil tt}ﬂ geenReplac ancet (34Y. a | ancet hol fle

wi thin the hou wlU" nectabl 24to the | ancet (B4§ for hol ding §
the | ancet (34) gui de means—tit5b) |ocated wi}hin the nousrng
for gui ding the lancet holder (6) for novenent on a L. nredeternlngi
puncture path. and a lancet drive neans (3) | ocated within the housing
for novi ng the 3 nct n retra

di rection conpri si ndiﬂ]%ﬁ{i%‘ A%)aéﬁr%@ v\7"’e %&‘ﬁ 1(a§§° %&gé ndﬁc?e\%sce
(83) for | otétirpated intoc et phsiivdam im fihdichp dbiet itdip iof vidhiec h

the elastic drive elgfRue (Ya) 4 ’bd%itﬁ%%e‘&“?ﬂ*c%‘i%%he housing,

characterised in that .':"lf,? 'jﬁ__,f;

the lancet drive (3) has a rotary/sliding transmission
system (4) with an input-side transmission member (5)
rotatable about an axis of rotation (A) parallel to the
predetermined puncture path and via which antorque
introduced on the input side (16) of the rotary/sliding
transmission system (4) is converted into a 1ongitudinal
displacement in the direction of the predetermined
puncture path, the input-Side transmission ‘member (5) of
the rotary/sliding transmission system (4) is coupled
with the elastic drive element (9), and the output-side
longitddinal displacement of the rotary/sliding
transmission system (4) is transmitted to the lancet
holder (6).

et e s

2. Blood lancet device according to 01aim 1 characterised

| in that the retary/sliding transmission’ §ystem—(4+~has a
cam drive mechanism with.-a- rBtatable recess (39) forming
a driver cam. (40), together'with the input-side
transmission member (5). with which recess a suitable.
driver pin (52) engages, at least" part of the puncturing
and retraction movement being determined hy a relative
movement between the driver pin"Tgf) ‘and the-recess (39),
the driver pin (52) travelling along the driver-cam (40)
formed by the recess (39). |

3. Blood lancet device according to one of the preceding
claims, characterised in that the input-side transmission
member (5) of the rotary/sliding transmission system (4)
is in the form of a cylindrical sleeve (15) within which

LT T e ,\—)
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and for releasing the tension of the elastic drive
acconplish a puncturing nmovement - during which t =¥
i=s moved .at hi ghhis Sheet Has BRRRESaca] ONY the predeterm ned ek v
puncturing dlrect tip (35 energes from t he outI
(84) to produce wmmlmmmdy part adj oi ni ng\ t eq@JtMﬁ(t'\
and follow ng whi | ancet ﬁ‘Tﬁér (6) is rettagted to a
position in which the tip of the lancet (34) is it
t he - housi ng. the -l ancet drive (3) further co -r|3|ng a

rotary/sliding 35 1o0dd¢di B S5 b s;,* Bd ﬁa% t&gap

menber (5) rotatable about an axl s to the
predet er m ned ptPRgifudinak diaplasgspent in the dimecetm iQf d?he/e el enent

(9) to be rot at;ﬁﬁléﬂﬁf@tp’ath slﬁéis Wiith &) HINErEE SU@ES raa‘isl Q%dﬂ%ﬁber
con- nect ed toi:éhéotatabl( EEUt si de ‘transm ssi on nenb

for Iongltudlnéﬁiﬁﬂ¥ﬂﬂ RLeewe | hol der (6) in

4. Blood lancet device according to Claim 3, characterised
in that the piston-shaped part (20) is a component part
of the lancet holder (6) or firmly connected to it.

5. Blood lancet device according.to.one of\the preceding
claims, characterised in that it has a tensioning device
(137) with an operating element (155) accessible from the
outside of the housing, saidﬂonggmmigg\element being
coupled with the input-side—transmission member (5) of
the rotary/sliding transmission system in such a way that
the elastic drive element (9) ofi@he~lancet drive (3) can
be brought into. the tensioned state'via.rotation of the
operating element (185) with“fespect to the housing (1).

i

6. Blood lancet device accordinngo Claim.S characterised
in that the coupling of themopezating,elément\£155) of
the tensioning: device (137l*with the rotary/sliding
transmission system (4) has a freewheeling riode and an
elastic return element (140), in order to return the
operating element (155) into the starting pos1tion after
the tensioning of the drive element (9).

7. _Blood lancet device according to one of the preceding
'claims, characterised in that the-locking device (83) has
'a locking pin (153) which is firmly connected with the
input-side transmission member (5). of the rotary/sliding
transmission system (4) and in the tensioned state of the
lancet drive (3) engages with a stationary locking
‘recess.
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»° . . .
response to rotatien of sai.d input-side transm ssion 57
Bl ood | ancet device according, to claim1. in whi ch t he r-.qry3rjv%w.

transm ssion systEha HexBepd Répiate@ @ cam  dri ve mechani sm W
(39) forming a drl Fﬂm "ﬂf]'ﬁu&a dri ver p| n (52) enagagi hgt
such that at Ieast punctu fng-and retracti of
deter- nmined by a relative nt. between the driver pin}|(
recess (39). the drive p|n (52) travelllng al ong the recess (39) .

8} Blood lancet device according ‘toone of the preceding

claims, characterised in- that the"elastic drive
element (9) is a spirally wound*coiled spring (10)
located coaxially to the axis- of_rotation_(A) of the

rotary/sliding transmission system_(4).

. I
T e ..gw" 4 e .\

.. 9. Blood lancet device for withdrawing;h&god for diagnostic
. purposes, comprising =

a housing (1) with an outlét ( ?f%r“’thé tip (35) of the :

metal needle (166 1761 o£ a lancet {34), _

a lancet holder (6) for holdingwfﬁy lancet (3;) and
moveable within the. housing (1) along a Bredbtermined
puncture path, SR .

s o K e e ':., y!":é’r’ -

L R

_ :QJ,&Q*;Gﬁzy,
'a lancet guide (15b) for guiding the lancet holder (6) on
the predetermined puncture path, and -

< Ang

a_lancet drive (3) with an elastic drive element (9),

———

said lancet drive being lockable in a first
position, in which the’ elastic drive element (9) is
in a tensioned state, by the use of a locking device

(33). ' SR

'via which lancet drive, after the relaase of the
locking device (83), the tension-release movement of
the elastic.drive element (9) is converted into a
puncturing.movement, during which{the lancet (34)
held by the lancet holder (6) is moved at high speed
along the predetermined puncturefpath in a
'puncturing direction until its tip (35) emerges from
the outlet (84), in order to produce a wound in a
body part adjoining the outlet (84), and |

* [ L M S *
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5[ Bl cod lancet devi ce accofding to claim1. in which the nggL;sLdewwj
transni ssion nenber (5) is in the formof a cylindrici g Eq;ﬁﬂﬁﬂﬂf1ln
whi-ch |§lu$%eaﬁec3eanmp&55an- shaped part. (20) which dur - “g.tuu nil

dlsplace rection of the puncture path.
cyllndrl (20b) within the 2Feeve (15).
devi ce accor |ng Im3. in mhlch t fre=pi st on-shap

connected to the |ancet hol der (6). 5. Blood | ancet e _according'tb
claim1l.” conprising a tensioning device (137) with an reTit

(155) accessible fro out s f the sin said o el e-, ment

bei ng coupl ed to the¥ %p‘mié&?dﬁ ‘?‘F%*ﬁs%’g%’? ‘I()%oa]tﬁeﬁgr{eg)
rotary/sliding transmtsacted yisttona rposicticn izy whiath tthe. e&is:stoﬁ:fﬂ'{ehve

el ement (9) can be QN o e
operating element (1 W t%grgs%(;éé{{c?ft%;&ﬂoﬁfsﬁl% %é Q{&LA 'ood | ancet

device according to claimb5. in which_the
in particular according to one of the preceding claims,

characterised inqthgzjtgg_lancet drive is designed in
such a way that the puncturewaegth at whicﬁ'during the
puncturing movement the tip (35) of the lancet (34, 175)
emerges from the outlet-(84) varies by no more than:at
most * 0.15 mm, preferably by at most * 0.10 mm, and
especially preferably by at most +* 0.05 mm with unchanged
setting of the blood lancet device and successive '

puncturing movements. -

10. Blood lancet device according to Claim 9, characterised
in that the puncture depth is adjustable within an
adjustment range which inciudes adjustment values of less
than 2 mm. | L '

11. Blood lancet device according to Claim 10, characterised
in that the adjustment range includes adjustment values
of less than 1 .3 mm. '

" i

12. Blood lancet device according to one of Claims 9 to 11
characterised in that the puncture depth is adjustable in
'steps, the interval between steps being at 1east 0.2 mm
and at most 0.4 mm.

13. Blood lancet device according to one of Claims 9 to 12
characterised in that the metal needle (166, 176) of the
_lancet (34, 175) has a positioning element (169), the
- lancet holder (6) has a stop (170) for the positioning
element (169), and the lancet (34, 175) is held in the.
lancet holder (6) in such a way that the positioning

TLUIETE L — i o |
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coupling of the operating el enent (155) of the tensioning
the rotary/sliding transm ssion system (4) has a free-whe
el astic return elenment (140) in order to return the operali/
to the starting position after the tensioning of the driv
7. Blood | ancet device according to clai281. in which the
(83) .conprising a locking pin (153) firdTy connected with
transm ssi on nenber (5) and in the tensioned state of the |ancet drive (3)

engages with a stationary.|ocking recess 8. Bl ood Iancet devi ce _
according to cl drive is a spatially
wound coi | ed sé%”(tld;}'q\,&(} g‘tse(fqa? L"1]'9’ q‘(S’fS % ion (A of
the rotary/sli ditop t(rl&A®) ssi on system (4). 9 Bl o_od | ancet device for

wi t hdrawi ng bl ood for diag- nostic purposes. conprising a |l ancet (34)

conprising a netal needle (166. 176) with a tip (35). a plastic body"
(165) connected to said netal _ ' '

This Sheet Has Been Replaced
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needl e (166. 176). and a | ancet positioning neans (169.
housi-ng (1) with an outlet (84) for the'tip (35 of the
a lancet holder (6) |ocated within the housing and con-

| ancet (34) for holding the.lancet (34) and novabl e
(1) along a predeterm ned puncture path. and ala
(3) located within the housing for ToVi e | ance
di rection conprising - an elastic drive elle t (g%.
system driven by said elastic drive el egept| o COnt
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- .
- 25 - nove the | ancet positioning neans (169. 178) t'hrough a
"precisely defined maxi nrum -l ongitudi nal di spl acenent .and...wherelin...

the | ancet hol der accurately positions the |ancet posfﬁﬁ?ﬂ&@@N@@ﬁhSﬂEET

(169. 178) relative to the |ancet drive (3) nmeans suc frat—t-tre
puncture depth at which during the pulcturing nmovenenf | |®é?§w th
| ancet (34. 175) enmerges fromthe oufTet (84) varies byjn : 'é
than at nost [err]0.15 mmw th unchanged setting of t heiblood. l.ancet
devi ce and successive puncturing novenents.  10. Bl o®d | ancet device
according to claim9 conprising neans for adjusting the p
the lancet (34) within an adjustnent range which includes adjustnent val -
ues of less than 2 mm ' - . : :
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11. ‘Bl ood | ancet device according to claim 10. character- iZed jn.that—the. .-

adj ust ment range includes adjustment values of |ess than 1.3 mygEHNER
Bl ood | ancet device according to claim9. conprising neans for jag=e
t he puncture depth of the lancet (34) in_steps. the interval bdt Ween.
being at least 0.2 mmand at nmost 0.4 m3 - . 13. Blood |ancet {ddvi:

according to claim9 in which said posifioning neans (169. 178ﬂ illg

accurately located with respect to the needle (166. 176) of theg | ancet
(34) and a stop (170) on the tancet drive neans (3). and Sttt
in such_a way that

I ancet (34.175) is heldi™n the |ancet holdg 2 )

t he positioning neans (16?¥|is JF' ed agai the stop
(170). 14. Bl ood | ance RVi P O N A the ..
puncture depth varies at nost N SRONKZERC et devi ce
according to claim 14 in whi cf/es u 4‘“’. i

configured to have a cam

N h




-

‘segnent 42 mﬁth an apex 43 which precisely defihes the _

: _ eximm.... 3
| ongi t udi nal di spl acement of the needle (166. 176). REBLA@EN@Q‘I§HQ35
device according to claim9 in which the puncture deptH ";co oSt} by
[err]0.05 mMm 17. Blood | ancet device for withdrawirg |b §qwkg1 ﬂ%aq-
nosti c purposes conpri-sing - a |l ancet 434). conprisingla jmet ea
(166.176) with a “tip (35) and a pl@astic body (165)|. -a lancet1
hol der (6) for holding the |ancet (34). a lancet drijve neans (3) for
driving the | ancet needle (166.. 176) along a predetern-rea—strargit
path. the driving ~© means conprising 6

29 27 . 26 } 39 L0 56 20b
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- 26 - a driver ihput menber rotatable about an axis paralle

to the straight path. a driver output nenber con- nected to the
lLancet and the driver input nenber for converti ng=—th Qlsh T
the driver input into |on- gi tudi nal novenent of |i# jﬁgﬁhggT#}i
sai d straight pat h. and meansd for accuratel y{ppsitioning th
met al needl e (166. 176) of the | anCet (34) relative {o4theiA 199%6ng
nmeans. ‘thereby accurately to control the puncture depth of the
tip (35). the positioning neans conpri.sing a position- ——i-1Tg-TTEans
surface (169) on the needle (166.176). a (170)f on the | ancet
hol der (6) for abutting the position- g nmeans surface (169). and
el astic neans for pressing - i ‘
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the positioning nmeans surface (169) against the stop {REPLACERIENT SHEES: A
nmet hod for w thdrawi ng bl ood for diagnostic pur- poseg | ' '
patent using the blood | ancet device of claim1l, said]|ne
inserting the lancet. into the |ancet holder with a | anget
means surface on the | ancet engaging a 6 stop of the

which is -connected to the out put -srde transm ssi gn nenber on the

| ancet drive means and wherein there is an el ast jle—reans—fot
pressing the | ancet positioning neans surface agai nst t he stop;
hol di ng the bl ood | ancet devi.ce.-against the skin of a - . - patient; and
actuating the lancet drive neans to drive the |ancet along . the
predet erm ned puncture path through a precisely defi ned | ongi t udi nal
movenment, wherein the needle tip will enmerge fromthe blood | ancet

devi ce and be driven




into the skin of the patient. 19. A nmethod according to claim 18, B
wherein the puncture depth can be varied w thout changi i o ] AT 21 2
defined |ongitudinal novenment by changing the relative pRis¥it
thefully inserted needle tip with respect to the patiént

met hod according to claim18, wherein thel puncture depth
into the patient varies by no nore than ar nost 0.15 nm\
setting of thepuncture depth. 21. A nmethod according tc 8
‘the puncture depth of the needle tip into the patient varii es
than at nost 0.1 nmw th unchanged seting of the puncturée= . A
met hod according to claim21, wherein thepuncture depth of the needle tip
into the patient varies by no nore : '




t27- - than at nost 0.05 nn1mnth unchanged setting of th

23. A nethod according to claim 18, wherein the puncture

adj usted in an adjustnent range which i ncl udes val ues

depth below 2 mm 24. A nmethod according to cIa|n123‘b,§pzﬂ?‘
puncture depth can be adjusted in an adj&8ist ment range whi ¢

val ues of the puncture depth below 1.3 mmr 25. A net
bl.ood for diagnostic pur- poses by puncturing.a patient
| ancet device of claim17, said nmethod conprising:

| ancet into the |ancer hoider wth the |ancet

€ puncture depth
depth can be_wm

hbdj f




e

Bositioning means surface engagi ng the stop on the
the el astic neans presses the | ancet

| ancet and mhereih

LN Y ak J

posi tioning nmeans surface

t ool

=N

agai nst the stop;- hol di ng the bl ood | ancet device a
patient; and . actuating the |ancet drive nmeans to dr
t he predeterm néd puncture path through a9precisely

| ongi t udi nal novenent, wherein the needl &tip Wi |
bl ood | ancet device and be driven into the skin o
26. ‘A nethod according to claim25, wherei m=he punctur
vari ed wi thout changing the precisely defif€d |ongitud
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28. A method according to claim27. wherein the puncture depth of the
needle tip into the patient varies by no nore than at nDst-.Ql.omaith
unchanged setting of the puncture depth. 29. A net hqfiimn q;@ﬁTﬁﬁﬁﬂﬁﬁ
claim 28, wherein the puncture depth of the needle tip i et et |
varies by no nore than at.- nost 0.05 nm w@h unchanged s
puncture depth. 30. A nethod according to claim 25,
depth can be adjusted in an adjustnent range which incl
puncture depth below 2 nm  31. A nethod according to

‘ai m 30, wherein

é 1 : tk!ure

the puncture depth can be adjusted in. an adjustnment rang +urehers—
val ues of the puncture depth below 1.3 mm 32. A nethod for w thdraw ng
bl ood for diagnostic pur- poses by puncturing the skin of a patient = =
utilizing a blood sanpling system conprising a bl ood withdrawal instrunent
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-28- and diépbsable | ancets wherein the bl ood withdrawal i
conprises a housing with a needle outlet, a pressure surfa

the needle outlet, ‘a drive neans and a | ancet hol der for exXcHany

hol di ng the disposable |an- cers and mheriin t he di sposab
conprise a nmetal needl e enbedded in a plé;lic body with th

- needle tip extending outwardly froma firsr end of the plagtiie

fl at end accessibl e adjacent an opposite end of the plasti
met hod conpri si ng: inserting the disposable [ancet, flat
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into the blood w thdrawal instrument to a position in - which the flat

end of the needle contacts a stop on the | ancer hol der and in mhlch

the lancet is accurately - pcsitioned relative to the |3 ; _Eéf
being pressed agai nst the stop by el astic neans; pl 1L
pressure surface of phgwp! Cmi«m'ﬁ fﬁt\m’@é FUR Wi%m AQRIPIST The skin

of the patient; and ~ac ﬁgthgnpgﬁ
drive means nove the Ianqmmrnnghuogﬁmttﬁnkpbgg

‘therein along a predeternined puncture patn. . through aj pt Dc:scly-
defined | ongitudinal displacenent . wherein the tip of tpe disposable

| ancer enmerges from ~  the needl e ofUMBRTYF the bl ood wit hdrawal

i nstrument - and: past the pressure surface surroundlng the outl et

move-  mentaSY NG AP £ MR e BLARe Ry AUFSRRR A and ' ho

posi tioni rPglI@baesa dins pihsigiil eviltindive rdddlof @ famcetsdrive (3) in a
housing (1) a lancet holder (6) with a lancet (34) positioned
in it and moveable along'a=predetermined, straight puncture
path is moved until the tip (35) of the lancet emerges from
the'outlet_(84), in order to produce a wound in a body part
adjoining the outlet (84). The lancet holder (6) also serves
to retract the lancet (34) intg a position in which the tip
(35) is again positioned within the housing (1).

‘In order to make-possible"a'puhcture'inVolving‘especially
little pain, the lancet drive (3) has a rotary/sliding
transmission system (4) whose input side (16) is formed by a
transmission member which- is- rotatable about an axis of
rotation-paréllel to the~predetermined puncture'path This
transmission system is coupled with the elastic drive
element (9) of the lancet drive (3) and converts a torque
transmitted to the transmission member (5) into a longitudinal
Idisplacement in the direction of the predetermined puncture
path, which is transmitted to the lancet holder (6).

Fig. 1.
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QJ’ECI se, that the 'puncture depth' t he di st'ance;-th'e | ancet tip enmerges past
the pressure surface surrounding the outlet; varies by no nore than at nost

A& 15 nmwith unchanged setting. of the bl ood withdrawal ins ETT

successi ve puncturing novenents in which different |ancers rB mbgg ﬁﬁEET
the | ancer hol der. 34. A method accordipg to cl aREPBACE FTNhéE
puncture depth varies by no nore than at nost 0.1 mMm’ 35. A qt"o@l 1298
according to claim 33, wherein the puncture depth varies by jnoj nore than at
most 0.05 nm  36. Whatdsielaimescist di ng to clai m 33, wher ei n } he—punct ur e
depth of the tip of 1t B%ooéélhcetdevidaefah withdrdwing blood far adj ust ed,

Wi ][ hout a change m@?ﬁa ugpdgeg] jgudi nal di spl acenent, by gnangl ng the
rel ative position o u an er 37. A
met hod aCEOI’dI ng tod %35) {@Mé gfﬁi'z?ﬁfm %e adjusted in -
an adj ustent range i BB ng val ues bel ow 2 mm '
a housing (1) with an outlet (84) for the tip (35) of the
lancet (34).
a lancet holder (6) located thhm the housing and con-
nectable to the lancet (34) for holding the lancet (34).
a lancet guide means (15b) located within the housing for
guiding the lancet holder (6) for movement on a
predetermined puncture path. and
a lancet drive means (3) located within the housing for
moving the lancet (34) in 2 puncturing and retraction
direction comprising
an elastic drive element (9). a locking devxce (83) for
locking said lancet drive in a fist position in which
the elastic drive element (9) is in a tensioned state
and for releasing the tension of the elastic drive
element (9) to accomplish a punctnring movement
during which the lancet holder (6) is moved at high
. speedalongthepredetctmmedpunamepathma
puncturing direction until the tip (35) emerges from
the outlet (84) to produce a wound in a body part
adjoining the outlet (84) and following which the
lancet holder (6) is retracted to a position in which
the tip of the lancet (34) is posmoned within the
housing.
the lancet drive (3) further comprising a rotarylshdmg
transmission system (4) with an input-side transmission
- member (5) rotatable about an axis of rotation (A)
parallel to the predetermined puncture path and coupled -
. to the elastic drive element (9) to be rotated thereby.
and with an output-side transmission member con-
nected to the rotatable input-side transmission member
(5) for longitudinal displacing the lancet holder (6) in
response to rotation of said input-side transmission
member (5).
2. Blood lancet device according 1o claim 1. in which the
rotary/sliding transmission system (4) comprising a cam
drive mechanism with a recess (39) forming a driver cam
(40). a driver pin (52) enagaging said recess such that at least
a part of the puncturing and retraction movement is deter-
mined by a relative movement between the driver pin (52)
and the recess (39). the drive pin (52) travelhng along the

recess (39).
AR R




- 38. A met hod accor di ng to claim37, wherein the ‘adj ust- nment r rWld’n@EM’EdB’ SHEET
‘bel ow 1.3 nm -29 -
nmet hod according to claim 32, wher ei n .t he pressing of the dispo %ﬁﬁ MAY 1999
| ancet is obtained by a pair of tongue | u%_s ext endi ng REPQACEMENT T :
hol der that penetrate into recesses in7 pI astic body of th
l'ancer for grippi rm Blb@d @&t iQ0sMeRafhetoTideh ! fhear jend -of the
needl e of the o@%&&%&‘gb? 1§tﬁpﬁf$ﬁipgcet ot ter™
cyhndnal sleeve (15) within which is located a piston-
shaped part (20) which. during the longitudinal displace-
ment in the direction of the puncture path, slides with a
cylindrical outer wall (20b) within the sleeve (15) '
4. Blood lancet device according to claim 3. in which the
piston-shaped part (20) is connected to the lancet holder (6).
S. Blood lancet device according to claim 1. comprising
a tensioning device (137) with an operating element (155)
accessible from outside of the housing. said operating ele-
ment being coupled to the input-side ransmission member
(S) of the rotary/sliding transmission system in such a way
that the elastic drive element (9) can be brought into the
tensioned state by rotation of the operating element (155)
with respect to the housing (1).
6. Blood lancet device according to claim §. in which the
coupling of the operating element (155) of the tensioning
device (137) with the rotary/sliding transmission system (4)
has a free-wheehng mode and an elastic return element
(140) in order to return the operating element (155) to the
starting position after the tensioning of the drive element (9).
7. Blood lancet device accordmgto claim 1. in which the
locking device (83) comprising a locking pin (153) firmly
connected with the input-side transmission member (5) and
in the tensioned state of the lancet drive (3) engages with a
stationary locking recess.
8. Blood lancet device acoordmgtoclaunl in which the -
clastic drive element (9) is a spa.uany wound coiled spring
(10) located eoaxxally to the axis of rotation (A) of the
rotary/sliding transmission system (4).
9. Blood lancet device for mthdrawmg blood for diag-
. nostic purposes. comprising
a lancet (34) comprising a metal needle (166. 176) with a .
tip (35). a plastic body (165) connected to said metal
needle (166. 176). and a lancet posmonmg means (169
178).
a housing (1) with an outlet (84) for the tip (35) of the
lancet (34).
a lancet holder (6) located within the housing and con-
- tacting the lancet (34) for holding the lancet (34) and
movable within the housing (1) along a predetermined
puncture path, and
a lancet drive means (3) located within the housing for
moving the lancet in a puncturing direction compnsmg
an elastic drive element (9). a transmission system
driven by saxd elastic drive element to contact and

LN O G




40. A met hod accor di ng to claim32 wherein rotation of t he di sposal
I"ancet during-operation of the bl ood w t hdrawal instrunent j ,
mut ual Iy cooperating non-round shapes of an interior space
wi thdrawal instru- nent and the plastic body of the REPpBEY
41. The bl ood | ancer device according to cI aim9 wherein the Iag ef dr| ve
transm ssi on system nai nt ai ns contact % the | ancer, after jth &t@rﬁﬁg

to the defined maxmum |tud|n. dlslace

fromthe dined nmaXPRY 2381 %@@&&m) ) turlng
di rection. 42. trharfeﬁ yl meéemwm@é&&cnm iina

the lancer drive tr@splmn:nn angdst em i ncl udes a rot atabl e input rrenber and

a driver output rRHERia ﬂi@ﬁxﬁ:‘e@hblﬁ‘ d&iﬂ'ﬁﬁﬂ nstmtlﬁ.hcaont acts and
noves the | ancer; ;h Eeﬁﬂ!ﬁhpet ges the
rotatabl e input " ?é’q]{l}ag at%)ﬁfci)a' ght path to
provi de the maxi nu ﬂcséj' u C&%;g

the punctunng mov: cnt the lancet

(34. 175) emerges from the outlet (84) varies by no
more than at most +0.15 mm with unchanged setting of
the blood lancet device and successive puncturing
movements.

10. Blood lancet device according to claim 9 comprising
means for adjusting the puncture depth of the lancet (34)
within an adjustment range which includes adjustment val-
ues of less than 2 mm.

11. Blood lancet device according to claim 10. character-
ized in that the adjustment range includes adjustment values
of less than 1.3 mm.

12. Blood lancet device according to claim 9. comprising
means for adjusting the puncture depth of the lancet (34) in
steps. the interval between steps being at least 0.2 mm and
at most 0.4 mm.

13. Blood lancet device according to claim 9 in which said
positioning means (169. 178) is accurately located with
respect to the needle (166. 176) of the lancet (34) and a stop
(170) on the lancet drive means (3). and

wherein the lancet (34. 175) is held in the lancet hoider (6)

in such a way that the positioning means (169) is
elastically pressed against the stop (170).
14. Blood lancet device according to claim 9 in which the
pdncture depth varies at most by +0.1 mm.
- 15. Blood lancet device according to claim 14 in which
said driver output member (40) is configured to have a cam
segment 42 with an apex 43 which precisely defines the T
maximum longitudinal displacement of the needle (166.
176).
16. Blood lancet device according to claim 9 in which the
puncture depth varies at most by +0.05 mm. .
17. Blood lancet device for withdrawing blood for diag-
nostic purposes comprising
a-lancet (34) comprising a metal needle (166. 176) with a
tip (35) and a plastic body (165).

a lancet holder (6) for holding the lancet (34).

alancet drive means (3) for driving the lancet needle (166.
176) along 2 predetermmcd straight path. the dnvmg

means comprising
A




tion of the rotatable input nmenber. '43. The bl ood | ancet device of claim
9 wherein the | ancet holder is pI’OVI ded with elastic biasfm m:ouu:, o €SS
the lancet positioning neans agai nst an output nenber of I‘Fé ﬁ’ﬁ‘r
system 44. The bl ood | ancet device of cl a| m 43 wherel n t| e -arCet

pl astic body is provided with a pluralit recesseﬂ Eﬁl@\%qgﬁq

| ancet holder is provided wth a pl uraﬁ%%/ of tongue ugs t at extent intp
the recesses to prow%the bi asi- n nmeans toﬁgress the | a I poSI il oning

nmeans.  45. The bl o V4RRRULFRGIDE srsqtaabés osi ti oni ng
means i ncludes a surf atthsstraight padeta wriven muputawmhcri ntact W th and
abuts an out put menber nedted teethierlansstiandi the deivet éxputmembet fier | ancer hol der
to provide the drivef ramm kiges tdtarion |°‘fqhelmfnjnplha§m@m§.s the | ancet.

46. The bl ood | ancer a7 il ‘housi ng and
the plastic body of th ahfgz?tisﬁgée rrﬁ%ﬁzaclcﬂaggéo{]paz? ?é\lg %1;] contacting

non-round shapes to pr
means for accurately posmomng the metal needle (166
176) of the lancet (34) relative to the driving means.
thereby accurately to control the puncture depth of the
up (35). the positioning means comprising a position-
ing means surface (169) on the needle (166. 176). a stop
* (170) on the lancet holder (6) for abutting the posmon-
ing means surface (169). and elastic means for pressing
l(:l;; é;.osmomng means surface (169) against the stop

I8 A method for wzthdmwmg blood for diagnostic pur-
poses by puncturing a patient using the blood lancet device
of claim 1, said method comprising:

inserting the lancet into the lancet holder with a lancet .

positioning means surface on the lancet engaging a
stop of the lancet holder which is connected to the
output-side transmission member on the lancet drive
means and wherein there is an elastic means for
pressing the lancet positioning means surface against
the stop;

hpldmg the blood lancer device against the skin of a

patient; and

actuating the lancet drive means to drive the lancet along

the predetermined puncture path through a precisely
defined longitdinal movement, wherein the needle tip

. will emerge from the blood lancet device and be driven
into the skin of the patient.

19. A method according 1o claim 18, wherein the puncture
depth can be varied without changing the precisely defined
longitudinal movement by changing the relative position of
the fully inserted needle tip with respect to the patient’s skin.

20. A method accordmg 10 claim 18, wherein the puncture
depth of the needle tip into the patient varies by no more

, gtanhar most 0.15 mm with unchanged serting of the puncture
ept.

5!. A method according to claim 20, wherein the puncture
depth of the needle tip into the patient varies by no more
than at most 0.1 mm with unchanged setting of the puncture
depth.

_ ‘;2. A method according to claim 21, wherein the puncture
depth of the needle tip into the patient varies by no more

TN 0




r'kot ation of the lancer with respect to the housing during the punctur'i ng
movement of the |ancer tinp. 47. A nmethod for withdrawi ng blood for

di agnosti c pur- poses by puncturing a patient usirng the bld
sai d net hod conpri si ng: REPLA

inserting the lancer into the lancer,jhol der wi tE 'theE\{'
posi tioning nmeans engagi ng the output nenber of the

of claim 43,

30
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than at most 0.05 mm with unchanged setting of the puncur
depth.

23. A method according to claim 18, wherein the puncture
depth can be adjusted in an adjustment range which
includes values of the puncture depth below 2 mm.

24. A method according to claim 23, wherein the puncture
depth can be adjusted in an adjustment range which
includes values of the puncture depth below 1.3 mm.

25. A method for withdrawing blood for diagnostic pur- .

poses by puncturing a patient using the blood lancet device
of claim 17, said method comprising:

inserting the lancet into the lancer holder with the lancet

positioning means surface engaging the stop on the

lancet and wherein the elastic means presses the lancet

positioning means surface against the stop;

holding the blood lancet device against the skin of a
patient; and

actuating the lancet drive means to drive the lancet along
the predetermined puncture path through a precisely
defined longitdinal movement, wherein the needle tip
will emerge from the blood lancet device and be driven
into the skin of the patient.

26. A method according to claim 25, wherein the punciure

depth can be varied without changing the precisely defined
longitudinal movement by changing the relative position of

the fully inserted needle tip with respect to the patient’s skin.

27. A method according to claim 25, wherein the puncture
depth of the needle tip into the patient varies by no more
than at most 0.15 mm with unchanged setting of the puncture
depth.

28. A method according to claim 27, wherein the puncture
depth of the needle tip into the patient varies by no more
than at most 0.1 mm with unchanged setting of the puncture
depth, "

29. A method according 1o claim 28, wherein the puncture
depth of the needle tip into the patient varies by no more
than at most 0.05 mm with unchanged setting of the puncture
depth.

30. A method according to claim 25, wherein the puncture
depth can be adjusted in an adjustment range which
includes values of the puncture depth below 2 mm.

31. A method according 10 claim 30, wherein the puncture
depth can be adjusted in an adjustment range which
includes values of the puncture depth below 1.3 mm.

32. A method for withdrawing blood for diagnostic pur-
Pposes by puncturing the skin of a patient utilizing a blood
sampling system comprising a blood withdrawal instrument

* [ L M H] *




transmi ssi on neans and wherein the elastic biasing . - nmeans presses the

I"ancet positioni ng neans surface agai nst the output menber
the bl ood | ancer device against the skin of a patient; and
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setting of the pufteedleembedded in a plastic body with the needle having a
' needle tip extending outwardly from a first end of the plastic
body and a flat end accessible adjacent an opposite end of
the plastic body, said method comprising:
inserting the disposable lancet, flat needle end forward,
into the blood withdrawal instrument to a position in
which the flar end of the needle contacts a stop on the
lancer holder and in which the lancet is accurately
pcsitioned relative to the lancet holder by being
pressed against the siop by elastic means;
placing the pressure surface of the blood withdrawal
instrument against the skin of the patient; and

actuating the lancer drive means to have the lancet drive
means move the lancer holder and the disposable lancet
held therein along a predetermined puncture path.
through a precisely defined longitudinal displacement
wherein the tip of the disposable lancet emerges from
the needle outlet of the blood withdrawal instrument
and past the pressure surface surrounding the outlet
into the patients’ skin.

33. A method according 1o claim 32 wherein the move-
ment of the lancet holder driven by the lancet drive means

~ and the positioning of the disposable lancet needle tip are so
precise, that the puncture depth, the distance the lancet tip
emerges past the pressure surface surrounding the outlet,
varies by no more than at most 0.15 mm with unchanged
sétting. of the blood withdrawal instrument and successive
puncturing movements in which different lancets are

* inserted in the lancet holder. _

34. A method according 1o claim 33, wherein the puncture
depth varies by no more than at most 0.1 mm.

35. A method according 1o claim 33, wherein the puncture
depth varies by no more than at most 0.05 mm.

36. A method according to claim 33, wherein the puncture
depth of the tip of the needle of the disposable lancet can be
adjusted, without a change in the defined  longitudinal
displacement, by changing the relative position of the pres-
sure surface and the lancet holder.

37. A method according to claim 36, wherein the puncture
depth may be adjusted in an adjustment range including
values below 2 mm. '

38. A method according to claim 37, wherein the adjust-
ment range extends below 1.3 mm.
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dept h. 50. A nethod according to claim49, wherein the puncture depth of
tthe needle tip into the patient varies by no nore than at gpst 0.1 nm wi t h
unchanged setting of the puncture depth. 51. A net hod acgp L to
50, wherein the puncture depth of the needle tip into ﬁ DEIE ¥
no nore then at nost 0.05 nmwith uncha_g«ig setting of tThg |
52. A method according to claima47, wherei"A the puncture ¢ etHR:@n"gb

adj usted in an ad jouct ure
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|l ancet to nove t Iplabziodetly andngygingstheifaioter end\ofitheadeedle of the
disposable lancet against the stop of the lancet holder.
' 40. A method according to claim 32, wherein rotation of
the disposal lancet during operation of the blood withdrawal
instrument is avoided by mutually cooperating non-round
shapes of an interior space of the blood withdrawal instru-
ment and the plastic body of the disposable lancet.
41. The blood lancet device according 1o claim 9 wherein
the lancet drive transmission system maintains contact with
the lancet, after the movement to the defined maximum
longitudinal displacement, 10 retract the lancet from the
defined maximum displacement reversely along the punc-
turing direction.
42. The blood lancet device according to claim 9 wherein
the lancet drive transmission system includes a rotatable
input member and a driver output member; wherein the
driver output member contacts and moves the lancer; and
wherein the driver output member engages the rotatable
input member to be longitudinally moved in a straight path
to provide the maximum displacement in response to roa-
tion of the rotatable input member.

43. The blood lancet device of claim 9 wherein the lance?
holder is provided with elastic biasing means to press the
lancet positioning means against an auzpur member of the
transmission system.

44. The blood lancet device of claim 43 whemn the lancet
plastic body is provided with a plurality of recesses and

- wherein the lancet holder is provided with a pluraliry of
tongue lugs that extend into the recesses to provide the -
biasing means to press the lancer positioning means.

45. The blood lancer device of claim 9 wherein the
positioning means includes a surface on the lancet, which
surface is in contact with and abuts an output member of the
transmission system inside the lancer holder to provide the
drive from the elastic drive element that moves the lance:.

46. The blood lancet device according to claim 9 wherein
the housing and the plastic body of the lancet have mutual
cooperating and contacting non-round shapes to prevent
rotation of the lancet with respect to the housing during the
puncturing movement of the lancet 1ip.

47. A method for withdrawing blood for diagnostic pur-
poses by puncturing a patient using the blood lancet device

of claim 43, said method comprising:
AR
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'through a first novement in the puncturing direction and a subsequent |
Stopping and retraction of the lancet back into the housing. -55. The

bl ood | ancet device of claim 17 wheréin the | ancet drive Mﬁ@éﬁfiﬁ
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inserting the lancet into the lancer holder with the lancet
positioning means engaging the output member of the

transmission means and wherein the elastic biasing
means presses the lancet positioning means surface
against the ousput member;

holding the blood lancet device against the skin of a

patient; and

actuating the lancet drive means to drive the lancet in the

puncture direction through the precisely defined maxi-
mum longitudinal displacement, wherein the needle tip
will emerge from the blood lancet device and be driven
into the skin of the patient.

48. A method according to claim 47, wherein the puncture
depth can be varied without changing the precisely defined
longitudinal displacement by changing the relative position
of the fully inserted needle tip with respect to the patient’s
skin. .

49. A method according to claim 47, wherein the puncture
depth of the needle tip into the patient varies by no more
than at most 0.15 mm with unchanged setting of the puncture
depth.

50. A method according to claim 49, wherein the puncture
depth of the needle tip into the patient varies by no more
than at most 0.1 mm with unchanged setting of the puncture
depth.

51. A method according to claim 50, wherein the puncture
depth of the needle tip into the patient varies by no more then
at most 0.05 mm with unchanged setting of the puncture
depth. _

52. A method according to claim 47, wherein the puncture
depth can be adjusted in an adjustment range which
includes values of puncture depth below 2 mm.

. 53. A method according to claim 50, wherein the puncture
depth can be adjusted in an adjustment range which
- includes values of the puncture depth below 1.3 mm.

54. The blood lancet device of claim 9 wherein the lancet
drive means provides a positive drive connection for the
lancet to move the lancet along its predetermined path
through a first movement in the puncturing direction and a
subsequent stopping and retraction of the lancet back into
the housing.

55. The blood lancet device of claim 17 wherein the lancet
drive means provides a positive drive connection for the
lancet to move the lancer along its predetermined path
through a first movement in the punciuring direction and a
subsequent stopping and retraction of the lancet back into
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56. The method according to claim 18 wherein the |lancet drive means

+ how.l

provides a positive. drive connection for the |ancet to

along its predetermned path through a first novenent ih REPEADEMENTSHEE
direction and a . subsequent stopping and retracti oREPIAG

into the housing. - . 57. The nethod accqrding to claim5 Qs By 4R

| ancet driver output nenber connection 'p%%i Tvely drives th \Aﬂgzc“é‘?ﬂ a‘f'ﬁg

its predeterm ned straight path in a first puncturing di

subsequently StOPS SEUTANARiAAL BchRIAL D LEHNTS wherdlh 1

_ S o $ hod according
t | 32 wh . t
019 fhgl Imancet ﬁLFﬁLME’E&Y‘ '!f\aaﬁp @ﬂ% ‘?’,a’f’fcé‘?;ﬂfsﬁ%g’gg's s %% t hdr aw vemen

e ve the lancet along its predetermine

<

rreT alrivcL

eét+tomr—amy

0
path

through a first movement in the puricuring direction and a |
subsequent stopping and retraction of the lancet back into

the housing.

57. The method accorﬁing to claim 25 wheréin the lénc?t
driver output member connection positively drives the lancer
alorg its predetermined straight path in a first puncruring

direction and subsequently stops and then retracts
lancet, , '

the

:58. The method according to claim 32 wherein the Iaﬁcef
drive means also subsequently siops movement of the lancer

holder and then retracts the lancetr holder to withdraw:,
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BLCOD LANCET DEVICE FOR WITHDRAWING BLOPD
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FOR DIAGNOSTIC PURPOSES

Summary'

Blood lancet device for withdrawing blood for diagnostic
purposes, in which with the aid of a lancet drive (3) in a.
housing (1) a lancet holder (6) with a lancet (34) positioned
in it and moveable along a predetermined, straight puncture
path is movedtuntil the tip (35) of the lancet emerges from
the outlet (84), in order to produce a wound in a body part
adjoining the ocutlet (84). The lancet holder (6) also serves
to retract the lancet (34) into a position in which the tip
(35) is again positioned within the housing (1).

In order to make possible a puncture involving especially
. little pain, the lancet drive (3) has a rotary/sliding
transmission system (4) whose input side (16) is fdrmed by a
transmission member which is rotatable about an axis of
rotation parallel to the predetermined puncture path. This
input-side transmission member (5) of the rotary/sliding
transmission system is coupled with the elastic drive
element (9) of the lancet drive (3) and converts a torque
transmitped to the transmission member (5) into a longitudinal
displacement in the directidn of the predetermined puncture
pa%h, which is transmitted to the lancet holder (6).

Fig. 1 '



