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(57) Abstract

A lancet unit has a finger plate (1) with an opening (10) and a stiletto (4) with a pointed front end and a rear end (5) upon
which an impact may be imparted to make the pointed end shoot out through the opening (10) in the finger plate (1). The stiletto
(4) is suspended behind the finger plate (1) in a meandering leaf spring (14, 15, 16) guiding its displacement perpendicularly to
the finger plate (1). A tool for operation of the lancet unit is shaped as a pencil and may be loaded by twisting its front end carry-
ing the lancet unit in relation to the rest of the housing (21). A multifunction button (22), which may be pressed or rotated, will
when pressed trigger an impact on the stiletto when the tool is loaded; or eject the lancet unit when the tool is unloaded, and will
when rotated define the pricking depth of the stiletto. The double press button function is obtained by centering a hammer (30) in
the housing (21) when the tool is loaded, which hammer in the unloaded status is oblique in relation to the axis of the housing
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LANCET UNIT AND TOOL FOR HANDLING THEREOF

The invention concerns an equipment for taking out
blood samples, and more specified a lancet unit for piercing
the skin on the location where the sample should be taken and
a tool for operating the lancet unit.

By medical examinations it is often necessary to take
out small amounts of blood of the order of a single droplet.
These samples are provided by piercing the skin of the patient
so that a single drop of blood trickles out.

Preferred for this purpose is a tool by which a
stiletto or a needle by an impact is quickly forced through the
skin and by which the needle before and after the operation is
hidden to the patient, as this may be an advantage seen from a
psychological point of view. The retraction of the needle also
prevents the user from scratching himself or other persons with
the used needle, which may be infected.

Some patients e.g. patients suffering from diabetes
or from haemophilia have to take out blood samples from
themselves frequently to estimate their need for medication.
For such patients it is of importance that the samples can be
taken in a simple way without pain using a tool with a neutral
appearance, and which is simple to handle.

A tool is known having the appearance of a cigarette
lighter in which a needle unit may be placed and by a loading
motion set under influence of a compressed spring which may be
released by pressing a button, whereby the needle is driven
through an opening in a finger plate on which the patient has
positioned his finger. Thereby the finger is perforated by the
needle to a depth regulated by the choice of interchangeable
finger plates. After use the needle can be ejected from the
tool by pressing another button.

With the 1latest attention to blood transferred
diseases, it is desirable to make it possible to throw away
after use parts which may have been in contact with blood. The
disposal of the relevant parts should be possible without
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touching such parts. By the lighter model these demands are met
as to the rejection of the neeedle, whereas the finger plates
are not intended to be disposable.

Consequently, the object of this invention is to
provide a lancet unit which makes sure that needle as well as
finger plate may be disposed of after use without having to
touch either of the parts.

This is obtained by a lancet unit comprising a finger
plate having an opening and a stiletto having a pointed front
end and a rear end, the stiletto being resiliently suspended
behind the finger plate in a suspension rigidly connected with
the finger plate for displacement of the stiletto in its axial
direction perpendicular to the finger plate, whereby the
pointed end of the stiletto by an axial impact on the rear end
of the stiletto can be forced to protrude from the front side
of the finger plate to thereupon being retracted to its initial
position behind the finger plate when the impact influence has
ceased.

By this construction with the finger plate, the
stiletto and its suspension mutually ridigly connected to each
other it is ensured that needle and finger plate are disposed
of at the same time.

According to the invention, the resilient suspension
of the stiletto may be formed by a meandering leaf spring, the
elasticity of which varies along the leaf in such a way that it
is ensured that the stiletto does not or only to a minor degfee
diverge from its direction perpendiéular to the finger plate
when influenced by an axial impact on its rear end. Without
this precaution the stiletto may pierce the skin at an oblique
angle causing a scratching instead of a pure sting, thus making
the piercing more painful or insufficient.

In a preferred embodiment of the lancet unit accor-
ding to the invention the stiletto is covered by a protecting
cover, which is fastened to the stiletto suspension and has a
finger grib accessible on the front side of the finger plate

-
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for twisting the cover free and removing it before use when the
lancet unit is placed in a tool for use.

By moulding the finger plate, suspension, and protec-
ting cover as an integral piece, in which the stiletto is
embedded by the mould procedure, the rigid fastening of the
protecting cover is secured, and further the stiletto is
sterilized by the heat of the embedding material during the

mould procedure.
Another object of the invention is to provide a tool

for operating the lancet. This tool should be neutral in its
appearance and easy to operate.

These demands are met by a pencil shaped tool having
a mainly rectangular cross-section and having at its one end a
socket for receiving a lancet unit and having at its other end
an multifunction operating button, the socket end of the tool
being turnable about its length axis in relation to the rest of
the tool as a loading motion making the tool ready for a
piercing operation.

The mnmultifunction operating button releases the
piercing operation, when pressed after the loading motion, and
ejects the lancet unit when pressed after a piercing operation.
A turning of the multifunction button about its axis will
adjust the piercing depth.

The invention is now described with reference to the

accompanying drawings, in which

Figure 1 shows an end view of a lancet unit according

to the invention.
Figure 2 shows a top plan view of the lancet unit of

figure 1.

Figure 3 shows a side view of the lancet unit of
figure 1.

Figure 4 shows a cross-section taken along the line
IV-IV of figure 2.

Figure 5 shows the lancet unit of figure 1 seen from

the bottom.
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Figure 6 shows a perspective view of a tool for
operating the lancet unit of figures 1-5.

Figure 7 shows the tool of figure 6 seen from the
socket end.

Figure 8 shows a sectional view along the longitudi~-
nal axis of the tool of figure 6 along the line VIII-VIII in
figure 7, the tool being shown unloaded, i.e. with its hammer
in its neutral position, and carrying a lancet unit.

Figure 9 shows a sectional view as in figure 8 with
the hammer in its neutral position, but with certain details
omitted.

Figure 10 shows a sectional view as in figure 9 with
the hammer in a loaded position ready to be released.

Figure 11 shows a sectional view as in figure 9 with
the hammer released impacting the stiletto of the lancet unit,
and

Figure 12 shows a sectional view as in figure 9 with
the hammer serving an ejection function.

Reference is now made to figures 1-5 illustrating a
lancet unit according to the invention. A finger plate 1 is
connected to a suspension frame 2 through side walls 3. In the
suspension frame 2 the stiletto 4 is suspended, but in figures
1 and 3 only the rear end 5 of this stiletto 4 is seen, the
pointed end being covered by a protecting cover 6, which by a
weakened part 7 is fastened to the embedment 8, where the
stiletto 4 is embedded in its suspension. At the front side of
the finger plate 1 the protecting cover 6, extending through an
opening 10 in the finger plate 1, is provided with a finger
grip 9, by which the cover may be twisted to break the weakened
part 7 to remove the cover from the stiletto. This removal of
the cover is not performed until the lancet unit is placed with
its suspension frame and its side walls in a socket in an
operating tool, the insertion in the socket being limited by
the rear side of the finger plate abutting the front edge of
the socket and lateral play being prevented by guiding projec-
tions 19 abutting the inner wall of the socket.

=)
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Figure 4 illustrates a section along the line IV-IV
in figure 2 showing the stiletto 4 in its embedment 8 in the
suspension. As can be seen, the stiletto 4 has a recess 11 in
its embedded part, whereby it is ensured that the stiletto is
not twisted out of its embedment 8 when the protecting cover 6
is twisted to break the weakened part 7.

As can also be seen from figure 4, the pointed end of
the stiletto lies ready in a position behind the finger plate
1 when the protecting cover has been removed. An impact on the
rear end 5 of the stiletto will force the point of the stiletto
up through the opening 10 in the finger plate 1 to pierce a
finger placed on this plate. After the piercing, when the
impact influence on the rear end 5 of the stiletto 4 has
ceased, the spring effect of the suspension will retract the
stiletto to a position with its pointed end behind the front
side of the finger plate 1.

Figure 5, showing the lancet unit seen from the
bottom, illustrates the suspension of the stiletto which is
embedded in the embedment 8. Through a connecting part 12 this
embedment is connected to the middle of a beam 13 having its
ends connected through leaf springs 14 each to an end of two
connection beams 15, the other ends of which are connected
through other leaf springs 16 parallel with the first pair of
leaf springs 14 to the part of the suspension frame 2 adjacent
to the first beam.

Bending one pair of the leaf springs out of their
plane will cause a tilting of the stiletto away from its
position perpendicular to the finger plate, whereas bending of
the other pair of leaf springs will cause a tilting in the
opposite direction. By an appropriate dimensioning of the
elasticity of the springs, recognizing that the springs have
different lengths, it is ensured that the movement of the
stiletto is a pure axial movement.

The shown lancet unit is moulded with the side walls
3 lying in horisontal continuation of the suspension frame 2
with a half part of the finger plate extending upwards of the
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outer end of each side wall perpendicular to the respective
side wall. The connection of the side walls to the suspension
frame 2 is formed as hinges 17 permitting the side walls to be
folded upwards to make the finger plate halves meet and snap
together by a snap lock 18 provided along the meeting edges.

The rear end of the stiletto is preferably blunt, but
may have a sharp edge by being cut off by a wire cutter. In
another embodiment not shown the rear end of the stiletto may
not project from the embedment whereby the plastic material of
this embodiment serves as an anvil for an impact mechanism.

The lancet unit may be moulded into its final shape
so that the finger plate appears as an integral surface instead
of a surface formed by meeting halves. '

Further, the protecting cover may be omitted and the
lancet units may be packed individually in sterile packages.

The 1lancet unit according to the invention is
operated using a pencil-shaped tool as shown in figures 6-12.
The tool comprises a housing 21 having a mainly rectangular
cross-section and having at one end a socket 20 for receiving
the lancet unit and at the other end a button 22, which may be
pressed or turned for different operation purposes.

The end involving the socket 20 can be turned about
its axis, and a turning of this end 180° in relation to the
rest of the housing will tighten a shot spring 35 for shooting
a hammer 30 against the rear end of the stiletto of a lancet
unit inserted in the socket 20. When the shot spring 35 is
tightened, the button 22 serves as a trigger for releasing the
hammer, but when the shot spring 35 is not tightened the button
22 ejects the lancet unit when pressed.

Turning the button 22 about its axis will adjust how
far the hammer will be shot, and the piercing depth of the
stiletto may thus be adjusted by turning the button to point at
one of a number of marks 24 representing various selectable
positions. The end of the button has a rectangular cross-
section and may thus function as an arrow pointing at the mark
corresponding to the chosen position.
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The hammer 30 is shaped as a rod extending through
the centre of the housing guided at one end in a tube 31 and at
about its middle in central openings in two bushings 32 and 33,
transferring the forces of a retraction spring 34 and a shot
spring 35, respectively, to the hammer 30 by influencing the
respective sides of a ring 36 fastened to the hammer 30 at an
oblique angle. The bushings 32 and 33 are guided in a tubular
lining 48 in the housing.

The tube 31 has in its wall two opposite slots 41
guiding the respective ends of a pin 37 going through the
hammer 30 perpendicular to its axis and secured in the hammer
30 in such a way that its ends protrude equally through each
side of the tube 31, when the hammer 30 is centred with its
axis identic with the axis of the housing.

Turnable on the tube 31 is mounted a tightening block
38 having slots 40 corresponding to the slots 41 of the tube
31, but passing over into a helical ramp 42 extending half way
around the block beginning at the position of the pin 37 when
the hammer 30 is in its neutral position defined by the ring 36
lying abreast of stops 39 for the bushings 32, 33.

When in its neutral position the hammer 30 will, due
to the influence on the ring 36, adabt an oblique position in
a plane defined by the slots 41 in the tube. In the directions
perpendicular to this plane the position of the hammer is
unvariably defined by the openings in the bushings 32, 33, and
the pin 37 sliding in the slots 41 in the tube 31.

In its oblique position the hammer will at its one
end be adjacent to an edge of an ejector 43 and at its other
end be adjacent to an edge of the inner end of the operation
button 22, and will consequently transfer an axial movement of
the button 22 to the ejector 43 and force this ejector against
the suspension frame 2 of a lancet unit in the socket 20 to
eject this lancet unit when the button 22 is pressed.

When the turnable tightening block 38 is turned 180°
to tighten the shot spring 35, the hammer will initially be
centred in the housing, as guides at the beginning of the ramp
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42 position the pin with equal protruding parts on each side of
the tube 31. Thereupon the pin 37 is moved along the slots by
the ramps 42 and the shot spring 35 is tightened by the hammer
30 being moved in the direction towards the operation button.
The hammer, now being centred in the housing, will pass with
its end into a bore 44 in the operation button 22 and by a pawl
mechanism 53 be kept in its position with the shot spring 35
tightened.

When the operation button is now pressed it will
release the pawl mechanism 53, and the shot spring will move
the hammer 30 towards its neutral position. Due to its momentum
the hammer will pass this position, and now being centred it
will shoot out through an opening 45 in the ejector 43 and
impart an impact on the rear end of the stiletto of a lancet
unit inserted in the socket 20 of the tool.

Shooting past its neutral position the hammer 30 will
tighten the retraction spring 34 by the ring 36 abutting the
bushing 32, and this spring will finally retract the hammer to
its neutral position. ,

The shot spring 35, exerting at its one end a force
on the hammer through the bushing 33, abuts at its other end a
plate 46 at one end of a sleeve 47, which fits rotably into the
tubular lining 48 in the housing. At the other end of the
sleeve 47 the inner end of the operation button fits into a
guidance, permitting an axial motion of the button, but which
guidance ensures that a turning of the button about its axis
will impart a turning of the sleeve 47 in the lining 48.

At a position between the ends of the sleeve its wall
is cut away leaving a partly roundgoing opening 49, into which
a stop pin 50 protrudes inserted through the lining 48 and
secured in the housing to prevent the sleeve 47 from being
driven out by the force of the shot spring 35. The edge 52 of
the opening 49, against which the stop pin 50 abuts, in a plane
perpendicular to the axis of the sleeve, is at intervals along
its length provided with rounded depressions mating the
abutting part of the stop pin 50. When the shot spring 35
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acting on the end of the sleeve 47 forces the edge 52 against
the stop pin 50, the depressions will, when the tube is
rotated, define fixed rotary positions for the sleeve 47.

When the hammer 30 is released and is shooting in the
direction towards a lancet unit inserted in the socket 20 of
the tool, the movement of the hammer 30 is restricted by a pin
54 on the hammer inside the sleeve 47 hitting the plate 46 on
its side facing the inner of the sleeve 47.

The circular inner side of the plate 46 is provided
with a stepped face, the angular length of each step being
equal to the angular distance between the depressions along the
edge 52 of the opening 49 in the sleeve 47. The steps progres-
sively restrict the length of the movement of the hammer 30 by
providing abutments for a pin 54 secured in the hammer 30
perpendicularly to its axis and projecting from one side of the
hammer. In this way it is made possible to adjust the piercing
depth for the stiletto of a lancet unit inserted in the tool.

Figures 9-12 illustrate various statuses of a tool
with a lancet unit mounted. For the sake of clearnes, some
details, e.g. the shot spring and retracting spring, are
omitted.

Figure 9 shows the tool in its neutral status. The
not shown springs force the bushings 32 and 33 against the
stops 39. The ring 36 will be forced to adapt a position
perpendicular to the housing axis and consequently the hammer
30 will be forced to an oblique position with its one end
facing the edge of the inner end of the operation button 22 and
the other facing the ejector 43 away from its central opening
45. In this neutral status the tool may receive a lancet unit
in its socket.

In figure 10 the socket end of the housing has been
twisted 180° relative to the rest of the housing. Thereby the
pin 37 has been passed along the ramps 42 and the hammer 30 is
passed to the right. Sliding in the axial slots 41 the pin 37
is maintained in an axial plane in the housing. Guided by not
shown guides the pin is moved in this axial plane to center the
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hammer before passing it to the right. So centered the hammer
may be passed into the bore 44 of the operation button 22 and
the pawl 53 may engage a stop preventing the shot spring from
passing the hammer back to its neutral position.

In figure 11 the button 22 is pressed and the pawl 53
has been forced away from the stop. The shot spring has forced
the bushing 33 back to its position abutting the stop 39.
Thereby the hammer has been imparted a momentum driving it
further to the left to a position in which it hits the rear end
of the stiletto of the lancet unit mounted in the socket and
forces the stiletto 4 to shoot out through the opening in the
finger plate 1. The movement of the hammer is stopped by the
pin 54 abutting the bottom plate 46 of the depth setting
mechanism. As the momentum of the stiletto and its suspension
is negligible the movement of the hammer will define the
pricking depth.

After the impact the retraction spring will move the
hammer back to its neutral position and the status of figure 9

is reestablished. If the button 22 is now pressed the situation °

shown in figure 12 occurs where the movement of the button 22
via the oblique hammer is transferred to the ejector 43 which

is also moved to the left ejecting the lancet unit from the
socket.

"



WO 92/04866 PCT/DK91/00289

10

15

20

25

30

11

CLAIMS

1. Lancet unit, characterized in that is comprises a
finger plate (1) having an opening (10) and a stiletto (4)
having a pointed front end and a rear end (5), the stiletto (4)
being resiliently suspended behind the finger plate (1) in a
suspension rigidly connected with the finger plate (1) for dis-
placement of the stiletto (4) in its axial direction perpen-
dicular to the finger plate (1), whereby the pointed end of the
stiletto (4) by an axial impact on the rear end (5) of the
stiletto (4) can be forced to protrude from the front side of
the finger plate (1) to thereupon being retracted to its
initial position behind the finger plate (1) when the impact

influence has ceased.

2. Lancet unit according to claim 1, characterized in
that the resilient suspension of the stiletto (4) is formed by
a meandering leaf spring (14,15,16), the elasticity of which
varies along the leaf in such a way that it is ensured that the
stiletto (4) does not or only to a minor degree diverge from
its direction perpendicular to the finger plate (1) when
influenced by an axial impact on its rear end (5).

3. Lancet unit according to claim 1 or 2, charac-
terized in that the stiletto (4) is covered by a protecting
cover (6) which is fastened to the stiletto suspension and has
a finger grib (9) accessible at the front side of the finger
plate (1) for twisting the cover (6) free and removing it
before use, preferably after the lancet unit is placed in a
tool.

4. Lancet unit according to any of the preceding
claims, characterized in that the finger plate (1), suspension
and protecting cover (6) are moulded as an integral piece, in
which the stiletto (4) is embedded by the mould procedure.
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5. Tool for operating the lancet unit according to
claims 1-4, characterized in that it has a pencil-shaped
housing (21) with a mainly rectangular cross-section and at its
one end has a socket (20) for receiving the lancet unit, and at
its other end has a multifunction operation button (22), the
socket end being turnable about its length axis in relation to

the rest of the tool as a loading motion making the tool ready
for a piercing operation.

6. Tool according to claim 5, characterized in that
the loading motion consists in a 180° turning of the socket end
in relation to the rest of the tool.

7. Tool according to claim 5 or 6, characterized in
that the multifunction button (22) is made as a combined
pressable and turnable button.

8. Tool according to claim 7, characterized in that
the multifunction button (22) is made to release the piercing
operation when pressed after a loading motion and to eject the
lancet unit when pressed after a piercing operatioﬁ.

9. Tool according to claim 7 or 8, characterized in
that the button (22) is made to adjust the piercing depth when
turned to one of a number of selectable rotary positions.

10. Tool according to claims 5-9, characterized in
that it comprises a rod-shaped hammer (30) guided in a tube
(31) coaxial with the housing (21) and having a diameter
allowing the hammer rod (30) to lie obliquely in relation to
the axis of the tube (31); a loading mechanism forcing the
hammer (30) away from the socket end of the housing (21)
against the force of a shot spring (35) to a position centred
in the tube (31) with the shot spring (35) tightened and held
by a releasable pawl mechanism (53) with an end of the hammer
(30) inserted in a bore (44) in the multifunction operation

»
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button (22) coaxial with the housing (21) at the end opposite
the socket; an ejector (43) inside the socket (20) comprising
a block covering the orifice of the tube (31) at the end facing
the socket (20) and having a central opening (45), through
which the hammer (30) may just pass when centred in the tube
(31); means for forcing the hammer (30) into an oblique
position in the tube (31) with one end adjacent to the ejector
block (43) beside its opening, and the other end adjacent to
the inner end of the operation button (22) beside its bore
(44); and adjustable means for restricting the lengthwise
movement of the hammer (30) when it is released for impacting
the rear end (5) of the stiletto (4) of a lancet unit inserted

in the socket.

11. Tool according to claim 10, characterized in that
the loading mechanism comprises a block (38) rotably mounted on
the tube end facing the socket (20) and having an outer contour
mating with an inner contour in an independent part of the
housing comprising the socket (20) to be turned with this part
of the housing, the tube (31) being provided at opposite sides
with slots (41), into which protrude the ends of a pin (37)
through the hammer (30), perpendicular to its axis and secured
in the hammer with equal parts protruding at each side of the
hammer, and the block (38) being provided with corresponding
slots (40), each of which at the position for the pin (37),
when the hammer (30) is in its neutral position, pass over into
a helical ramp (42) extending half the way around the block
(38), the first part of the ramp (42) having guides for
influencing the pin (37) in its longitudinal direction to
centre the hammer (30) in the tube (31) before it is moved
against the force of the shot spring (35) by the ends of the
pin sliding upwards the ramps (42) when the block (38) is
rotated on the tube (31).

12. Tool according to claim 10, characterized in that
the means for bringing the hammer (30) into an oblique position
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in the tube (31) comprises a ring (36) mounted obliquely on the
hammer (30), over which ring (36) the forces of the shot spring
(35) and a retraction spring (34) over respective intermediary
bushings (32,33) are transmitted to the hammer (30).

13. Tool according to claim 12, characterized in that
the bushings (32,33) have the shape of cups with the springs
(34,35) acting on the inner bottoms of the cups, and the outer
bottoms of the cups acting on the obliquely mounted ring (36),

the hammer (30) passing with a small clearance through the
bottoms of the cups.

14. Tool according to claim 10, characterized in that
the adjustable means for limiting the movement of the hammer
comprise a sleeve (47) rotably mounted in the housing (21)
coaxial with this housing at the end opposite the socket (20),
the sleeve (47) being coupled to the button (22) to be rotated
by turning this button and having a stop mechanism (50) to keep
it in a selected rotary position, and that a bottom plate (46)
is provided at the inner end of the sleeve (47), through which
bottom plate the hammer (30) passes, this bottom plate (46)
having on its side facing the inner of the sleeve (47) an
angular stepped face with progressively increasing heighth of
the steps, which face cooperates with a stop pin (50) on the
hammer (30) inside the sleeve (47) to restrict the movement of
the hammer (30) when released, each step corresponding to a
selectable rotary position of the sleeve (47).
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