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Description

TECHNICAL FIELD

[0001] The present invention relates to a lancing de-
vice used for sticking a tip end of a lancet into skin for
taking blood or other body fluid or tissue for examination.

BACKGROUND ART

[0002] An example of prior art lancing device is dis-
closed in JP-A-11-9577. As shown in Fig. 16, the prior
art device includes a generally cylindrical housing 90 and
a lancet holder 92 arranged in the housing for holding a
lancet L. A cylindrical plunger 93 is fitted into one end of
the housing 90. In this prior art device, when the plunger
93 is pushed in the arrowN1 direction, the lancet holder
92, which has latched on a predetermined portion in the
housing 90, is forced to be released from the latched
state. As a result, the lancet holder 92 advances toward
a tip end opening 90a of the housing 90 due to the resilient
force of a spring 95. As shown in Fig. 16C, a tip end
surface 90b of the housing 90 is pressed against skin 99,
so that the advancing movement of the lancet holder 92
causes the tip end of the lancet L to stick into the skin 99.
[0003] The housing 90 comprises two sleeves 90A and
90B connected to each other. The sleeve 90A is movable
relative to the sleeve 90B in the axial direction (arrow N2
direction) of the housing 90. Specifically, as shown in Fig.
16B, the sleeve 90A has an inner circumferential surface
provided with an inclined surface 90c. When the sleeve
90A is rotated, the inclined surface 90c engages with a
predetermined member, which allows positional adjust-
ment of the sleeve 90A in the arrowN2 direction.
[0004] In such a structure, as shown in Fig. 16c, by
adjusting the position of the sleeve 90A, it is possible to
vary the dimension s1 of the lancet L projecting from the
tip end surface 90b of the housing 90 when the lancet L
is advanced toward the tip end of the housing 90. There-
fore, the sticking amount of the lancet L relative to the
skin 99 is variable.
[0005] However, the prior art device has the following
problems.
[0006] When the tip end surface 90b of the housing 90
is pressed against the skin 99 with a small force, the skin
99 is generally flush with the tip end surface. However,
as shown in Fig . 17, when the pressing force relative to
the skin 99 is strong, the skin 99 enters the tip end open-
ing 90a of the housing 90. The entering amount is not
constant but varies depending on the softness of the skin
99. In sticking the lancet L, negative suction pressure
may often be exerted on the portion to be stuck to cause
bleeding from that portion. Also in such a case, the en-
tering amount is not constant.
[0007] However, the prior art device described above
can adjust only the dimension s1 of the lancet L projecting
from the tip end surface 90b of the housing 90. Therefore,
the sticking amount into the skin 99 by the lancet L differs

between the case where the skin 99 is flush with the tip
end surface 90b as shown in Fig. 16C and the case where
the skin 99 enters the tip end opening 90a as shown in
Fig. 17. Further, in the case where the skin 99 enters the
tip end opening 90a, the sticking amount of the lancet L
varies depending on the entering amount s2. Thus, with
the prior art device, sticking of the lancet L into the skin
just by an intended amount is difficult. As a result, due
to excess or insufficient sticking amount of the lancet L,
there have been such problems that the skin is hurt more
than necessary or the amount of bleeding from the portion
stuck by the lancet L is insufficient.

DISCLOSURE OF THE INVENTION

[0008] An object of the present invention is to provide
a lancing device which can eliminate or lessen the above-
described problems.
[0009] A lancing device provided according to the
present invention comprises a housing having a tip end
formed with an opening, a lancet arranged in the housing,
an operation mechanism for making the lancet movable
to advance from within the housing toward the opening,
and an auxiliary member for advancing together with the
lancet toward the opening, the auxiliary member having
a tip end portion located on a side of a tip end portion of
the lancet, the auxiliary member being capable of varying
a position relative to the lancet for varying a projecting
dimension of the tip end portion of the lancet from the tip
end portion of the auxiliary member.
[0010] Herein, the side of the tip end portion of the
lancet means at least a part of the circumference of the
tip end portion of the lancet.
[0011] In a preferred embodiment, the housing in-
cludes a sleeve rotatable relative to another portion of
the housing, and the variation of the position of the aux-
iliary member relative to the lancet is performed by ro-
tating the sleeve.
[0012] In a preferred embodiment, the lancing device
includes a cam mechanism which moves the auxiliary
member in a back-and-forth direction of the lancet when
the auxiliary member is rotated relative to the lancet, and
the auxiliary member engages the sleeve to rotate rela-
tive to the lancet by rotating the sleeve.
[0013] In a preferred embodiment, the device further
comprises a lancet holder for removably holding the lan-
cet, and the advancing movement of the lancet is per-
formed by moving the lancet holder by an operation the
operation mechanism.
[0014] In a preferred embodiment, the auxiliary mem-
ber is attached to the lancet holder.
[0015] In a preferred embodiment, the auxiliary mem-
ber and the lancet holder are attached together by thread-
ing engagement, and the variation of the position of the
auxiliary member relative to the lancet is performed by
rotating the auxiliary member and the lancet holder rel-
ative to each other.
[0016] In a preferred embodiment, the tip end portion
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of the auxiliary member surrounds an entire circumfer-
ence of the tip end portion of the lancet.
[0017] In a preferred embodiment, the lancet includes
a main body and a needle projecting from a tip end sur-
face of the main body, and the tip end portion of the aux-
iliary member is provided with a patch plate portion facing
the tip end surface of the main body. The patch plate
portion is formed with a hole for passing the needle.
[0018] In a preferred embodiment, the auxiliary mem-
ber has a configuration capable of allowing the needle
of the lancet to project from the tip end portion of the
auxiliary member entirely throughout the length.
[0019] In a preferred embodiment, the operation
mechanism comprises a resilient member for biasing the
lancet holder in the housing toward the opening, a latch
member for latching the lancet holder in the housing
against resilient force of the resilient member, an oper-
ation member exposed to an outside of the housing at
least partially, and a latch release member which oper-
ates to release the lancet holder from the latched state
when the operation member is operated.
[0020] In a preferred embodiment, the device further
comprises a pump mechanism. The pump mechanism
comprises a cylinder and a plunger defining a pressure
chamber capable of communicating with an outside of
the housing through an exhaust vent and capable of com-
municating with an inside of the tip end portion of the
housing through an intake vent, a plunger operation
mechanism for reciprocally moving the plunger relative
to the cylinder by an operation different from the operation
of the operation mechanism, a first non-return valve for
opening or closing the exhaust vent, the first non-return
valve keeping the exhaust vent open when the plunger
reduces a volume of the pressure chamber, and a second
non-return valve for opening or closing the intake vent,
the second non-return valve keeping the intake vent open
when the plunger increases the volume of the pressure
chamber.
[0021] In a preferred embodiment, the plunger opera-
tion mechanism comprises an outer cylinder arranged
outwardly on the housing for reciprocal movement, and
connecting means for connecting the plunger to the outer
cylinder so that the plunger moves reciprocally relative
to the cylinder when the outer cylinder moves reciprocal-
ly.
[0022] Other features and advantages of the present
invention will become clearer from the description of the
embodiments of the present invention given below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023]

Fig. 1 is a perspective view illustrating an example
of lancing device according to the present invention.
Fig. 2 is a sectional view taken along lines II-II in Fig.
1.
Fig. 3 is a sectional view taken along lines III-III in

Fig. 2.
Fig . 4 is an enlarged perspective view, partially in
section, illustrating a principal portion of the lancing
device of Fig. 1.
Fig. 5 is an enlarged sectional view illustrating a prin-
cipal portion of Fig. 3.
Fig. 6 illustrates the operation of the portion shown
in Fig. 5.
Figs. 7A and 7B are sectional views illustrating the
operation in producing negative pressure.
Fig. 8 is a sectional view illustrating the advancing
movement of the lancet.
Fig. 9 is a sectional view illustrating a principal portion
in a state where the lancet is stuck into the skin.
Fig. 10 is a sectional view of a principal portion in a
state where the projecting amount of the lancet from
the tip end portion of the auxiliary member is made
large.
Fig. 11 is a sectional view illustrating the operation
in eliminating negative pressure.
Fig. 12 is a perspective view, partially in section, il-
lustrating a principal portion of another embodiment
of the present invention.
Fig. 13A is a perspective view illustrating a principal
portion of another embodiment of auxiliary member,
and Fig. 13B is a sectional view taken along lines
XIII-XIII in Fig. 13A.
Fig. 14 is a perspective view illustrating a principal
portion of another embodiment of auxiliary member.
Fig. 15 is a sectional view illustrating a principal por-
tion of another embodiment of auxiliary member
mounting structure.
Fig. 16A is a sectional view illustrating an example
of prior art device, Fig. 16B is a perspective view of
a part of the prior art device, and Fig. 16C is a sec-
tional view of a principal portion of the prior art device
for illustrating the operation.
Fig . 17 is a sectional view of a principal portion of
the prior art device for illustrating the operation.

BEST MODE FOR CARRYING OUT THE INVENTION

[0024] Preferred embodiments of the present inven-
tion will be described below in detail with reference to the
accompanying drawings.
[0025] Figs. 1-11 illustrate an example of lancing de-
vice according to the present invention. As shown in Fig.
1, the lancing device A in this embodiment includes a
housing 1, an outer cylinder 2, a lancet holder 3 for re-
movably holding a lancet L, an auxiliary member 8 at-
tached to the lancet holder 3, a latch mechanism 4 for
the lancet holder 3, anda pump mechanism 5 defining a
pressure chamber 53 for producing negative pressure.
The lancet L comprises a generally columnar main body
98a formed of e.g. synthetic resin and a metal needle
98b projecting from the tip end surface of the main body.
Preferably, for good hygiene, the lancet L is used only
once and disposed after use.
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[0026] The housing 1 comprises, for example, three
sleeves 10a-10c connected to each other in series and
has a generally cylindrical configuration having a tip end
formed with an opening 11. The sleeve 10a constitutes
a portion of the housing 1 adjacent to the tip end and is
rotatable relative to the sleeve 10b. The sleeve 10a has
a tip end 10a’ to be pressed against a user’s skin and is
removable from the sleeve 10b. Such removable ar-
rangement of the sleeve 10a makes it possible to replace
the sleeve 10a with a new one when sampled body fluid
accidentally adheres to this sleeve.
[0027] The lancet holder 3 has a tip end portion pro-
vided with a generally cylindrical holding piece 39 for
holding the main body 98a of the lancet L fitted therein.
The lancet holder 3 is reciprocallymovable in the axial
direction Ng of the housing 1 (corresponding to the back-
and-forth direction of the lancet L) and can be latched on
a predetermined position in the housing 1 by the latch
mechanism 4 . The lancet holder 3 can move forward
toward the opening 11 when it is released from the
latched state. The structure will later be described in de-
tail.
[0028] The auxiliary member 8, which is generally cy-
lindrical, is rotatably arranged outwardly on the tip end
portion of the lancet holder 3 to surround the outer cir-
cumference of the lancet L almost throughout its length
while being slidably fitted to a generally cylindrical guide
member 36 provided in the tip end portion of the housing
1. The auxiliary member 8 has a tip end portion 8a, which
engages with the user’s skin 99 in sticking the lancet L
into the skin 99 and which has an outer diameter smaller
than the inner diameter of the opening 11 of the tip end
of the housing 1. In detaching the sleeve 10a from the
sleeve 10b, the sleeve 10a holds the auxiliary member
8 together with the guide member 36 so as not to hinder
the attaching or detaching of the lancet L relative to the
lancet holder 3. When at least portions adjacent to the
tip end of the guide member 36 and the sleeve 10a are
made transparent, bleeding from the portion where the
lancet L is stuck can be checked visually. The present
invention may employ such a structure.
[0029] The auxiliary member 8 is upwardly provided
with an engagement projection 81 engaging with a
groove 19 formed at an inner wall surface of the sleeve
10a. Therefore, as clearly shown in Fig. 4, when the
sleeve 10a is rotated in the arrow Nh direction, the aux-
iliary member 8 rotates together with the sleeve in the
same direction. The auxiliary member 8 and the lancet
holder 3 constitute a cam mechanism C . The cam mech-
anism C comprises a cam surface 89 formed at the upper
end of the auxiliary member 8 and including a surface
inclined relative to the axial direction NG of the housing
1, and a projection 38 formed at an outer surface of the
lancet holder 3 for engagement with the cam surface 89.
In the cam mechanism C, when the auxiliary member 8
is rotated in the arrow Nh direction, the engaging position
of the projection 38 relative to the cam surface 89 devi-
ates to move the auxiliary member 8 in the axial direction

Ng of the housing 1. The groove 19 extends in the axial
direction Ng of the housing 1 for allowing the movement
of the auxiliary member 8 in that direction. The tip end
portion of the housing 1 is inwardly provided with a spring
65 for pushing the auxiliary member 8 toward a head of
the housing 1 with a relatively small force so as not hinder
the advancing movement of the lancet holder 3 (See Fig.
2). The resilient force of the spring 65 keeps the engage-
ment between the cam surface 89 and the projection 38
so that the auxiliary member 8 is reciprocally movable in
the axial direction Ng of the housing 1 in accordance with
the movement of the lancet holder 3.
[0030] In the lancing device A, since the auxiliary mem-
ber 8 is movable relative to the lancet holder 3 in the axial
direction Ng of the housing 1, the tip end portion of the
lancet L can be caused to project downward from the tip
end portion 8a of the auxiliary member 8 as clearly shown
in Figs. 2 and 3, and the projecting amount S can be
adjusted. As clearly shown in Fig. 1, outer circumferential
surfaces of the sleeves 10a and 10b are formed with a
reference line 18a and a plurality of scales 18b as marks
for adjusting the projecting amount S.
[0031] In the present invention, a mechanism as
shown in Fig. 12 may be used instead of the above-de-
scribed mechanism for making the auxiliary member 8
rotate together with the rotation of the sleeve 10a. In the
mechanism shown in the figure, the tip end portion 8a of
the auxiliary member 8 has an outer circumference sur-
face formed with a projection 80. The projection 80 is
fitted in a slit 60b defined between a pair of plate portions
36a of the guide member 36, thereby engaging each of
the plate portions 36a. With this structure, when the
sleeve 10a and the guide member 36 are rotated in the
arrow Nh direction by operating the sleeve 10a, the aux-
iliary member 8 also rotates together with these mem-
bers. Therefore, by the operation of the cam mechanism
C, the auxiliary member 8 moves relative to the lancet
holder 3 in the axial direction Ng of the housing 1. The
projection 80 of the auxiliary member 8 is movable in the
slit 36b in the axial direction Ng of the guide member 36
for allowing proper movement of the auxiliary member 8
in the axial direction of the housing 1. When this structure
is utilized, unlike the structure shown in Fig. 4, it is not
necessary to form the groove 19 at the inner wall of the
sleeve 10a, which simplifies the structure of the appara-
tus.
[0032] As clearly shown in Fig. 2, the outer cylinder 2
is arranged outwardly on the housing 1 for reciprocal slid-
ing movement in the axial direction Ng. After the outer
cylinder 2 is pushed downward relative to the housing 1,
the outer cylinder 2 returns to its original position due to
the resilient force of a spring 60. Specifically, an inner
circumferential surface of the outer cylinder 2 at the upper
portion and an outer circumferential surface of the hous-
ing 1 at the axially intermediate portion are provided with
stepped portions 20 and 12, respectively, which define
a gap between the outer cylinder 2 and the housing 1.
The spring 60 is arranged in this gap. The spring 60,
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which is a coil compression spring, functions to return
not only the outer cylinder but also a plunger 51 upward,
which will be described later.
[0033] The pump mechanism 5 comprises a cylinder
50, the plunger 51 and a first and a second non-return
valves 52A, 52B. The cylinder 50 and the plunger 51
define the pressure chamber 53. The cylinder 50 is fitted
in an upper portion of the housing 1 for reciprocal move-
ment within a predetermined stroke: The cylinder 50 has
an upper portion to which a head cap 65 for pushing
operation is attached to project higher than the upper end
of the outer cylinder 2. When the head cap 65 is pushed
down, the cylinder 50 also moves downward. The head
cap 65 is an example of operation member in the present
invention. A spring 61 is arranged below the cylinder 50
so that the cylinder 50 after pushed down can return to
its original position due to the resilient force of the spring
61. The spring 61 is supported by a sleeve 40, which will
be described later.
[0034] The plunger 51 is fitted in the cylinder 50 for
reciprocal sliding movement. As clearly shown in Fig. 3,
the plunger 51 is provided with a pair of arms 51a, which
are connected to an upper portion of the outer cylinder
2. Therefore, when the outer cylinder 2 moves recipro-
cally in the axial direction Ng of the housing 1, the plunger
51 correspondingly moves reciprocally in the cylinder 50.
In this embodiment, the outer cylinder 2 constitutes a
plunger operation mechanism in the present invention.
The cylinder 50 is provided with cutouts for avoiding its
interference with the arms 51a.
[0035] The plunger 51 is provided with an exhaust vent
54 for discharging air existing in the pressure chamber
53 to the outside of the housing 1. The first non-return
valve 52A, which is attached to the plunger 51, is provided
with a flexible collar for opening or closing the exhaust
vent 54. The first non-return valve 52A allows air flow
from within the pressure chamber 53 to the outside of
the housing 1, but blocks air flow into the pressure cham-
ber 53 from the outside.
[0036] The cylinder 50 has a bottom portion provided
with an intake vent 55 for causing air existing in the hous-
ing 1 to flow into the pressure chamber 53. A continuous
communication path is formed in the housing 1 for pro-
viding communication between the intake vent 55 and
the interior of the tip end portion of the housing 1. Spe-
cifically, as clearly shown in Fig. 2, the intake vent 55
communicates with the interior of the tip end portion of
the housing 1 via through-holes provided respectively at
a first and a second push members 41 and 42 which will
be described later, a plurality of slits 30 provided at an
upper portion of the lancet holder 3, and a gap 70 defined
between a stepped portion 13 of the housing 1 and the
lancet holder 3.
[0037] The second non-return valve 52B, which serves
to open or close the intake vent 55 , is also provided with
a flexible collar similarly to the first non-return valve 52A.
The second non-return valve 52B allows air flow from the
outside of the pressure chamber 53 into the pressure

chamber 53, but blocks air flow from the inside of the
pressure chamber 53 to the outside.
[0038] As clearly shown in Fig. 5, the latch mechanism
4 comprises the sleeve 40 and the first and the second
push members 41, 42 reciprocally fitted in the sleeve 40.
The sleeve 40, which is an example of latch member in
the present invention, has a flange 40a sandwiched be-
tween the two sleeves 10b and 10c of the housing 1,
thereby being fixed in the housing 1 below the cylinder
50. The sleeve 40 has a lower portion formed with a pair
of holes 40b for engagement with a pair of latch engage-
ment pawls 31 formed at an upper end portion of the
lancet holder 3: The upper portion of the lancet holder 3
is provided with a spring 62 as a coil pressure spring
having an upper end engaging the second push member
42. The lancet holder 3 can latch on the sleeve 40 by the
engagement of each engagement pawl 31 with the rele-
vant hole 40b with the spring 62 compressed. The latch-
ing can be performed by manually pushing the lancet
holder 3 upwardly in the housing 1 after the lancet L is
attached to the lancet holder.
[0039] The first push member 41 is connected to the
bottom portion of the cylinder 50 for reciprocal movement
together with the cylinder 50. The first push member 41
has a lower portion fitted in the sleeve 40 . The second
push member 42 has an upper portion fitted in the sleeve
40 for reciprocal movement therein and engaging the bot-
tom surface of the first push member 41 due to the resil-
ient force of the spring 62. The second push member 42,
which is an example of latch release member in the
present invention, has a pair of projections 42a respec-
tively located above the engagement pawls 31 of the lan-
cet holder 3. Each of the projections 42a and each of the
engagement pawls 31 are provided with predetermined
tapered surfaces corresponding to each other. Thus,
when the projections 42a are moved downward to a po-
sition lower than the state shown in Fig. 5, the projections
42a push the respective engagement pawls 31 for defor-
mation toward the center of the housing 1, i.e. in the di-
rection indicated by the arrow Na. As a result, the en-
gagement pawls 31 are disengaged from the sleeve 40.
[0040] The first push member 41 is provided with an
O-ring 41a formed of rubber for achieving airtightness
between the first push member 41 and the inner circum-
ferential surface of the sleeve 40. The inner circumfer-
ential surface of the sleeve 40 is provided with a stepped
portion 49 so that, in moving the push member 41 down-
ward by pushing the head cap 65, the resistance relative
to the pushing operation varies. Specifically, the inner
diameter D1 at an upper portion of the sleeve 40 is slightly
larger than the inner diameter D2 at a lower portion of
the sleeve. It is set so that, in the case where the O-ring
41a moves downward together with the first push mem-
ber 41, the O-ring 41a just comes to the stepped portion
49 when the second push member 42 disengages the
engagement pawls 31 from the sleeve 40. As clearly
shown in Fig. 6, the first push member 41 can move down-
ward until the O-ring 41a finishes passing the portion
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having the inner diameter D2, but in such a state, the
portion where the first push member 41 and the sleeve
40 fit to each other is released from the airtight state.
[0041] Next, the usage and operation of the lancing
device A will be described.
[0042] As shown in Figs. 2 and 3, for using the lancing
device A, a lancet holder 3 holding a lancet L is first
latched on the sleeve 40. Subsequently, as shown in Fig.
1, with the tip end of the housing 1 brought in contact
with a user’s skin 99 , the outer cylinder 2 is moved re-
ciprocally upward and downward. This operation can be
performed easily, because the outer cylinder 2 is easy
to hold and the outer cylinder 2 moves upward due to the
resilient force of the spring 60.
[0043] As clearly shown in Fig. 7A, when the outer cyl-
inder 2 moves downward in the arrow Nb direction, the
plunger 51 also moves downward. At that time, the sec-
ond non-return valve 52B is closed, whereas the first non-
return valve 52A is open, so that air in the pressure cham-
ber 53 is discharged to the outside of the housing 1
through the exhaust vent 54. As shown in Fig. 7B, when
the outer cylinder 2 then moves upward in the arrow Nc
direction, the plunger 51 also moves upward. As a result,
the volume of the pressure chamber 53 increases to pro-
duce negative pressure in the pressure chamber 53. At
that time, the first non-return valve 52A is closed, where-
as the second non-return valve 52 is open. Therefore,
negative pressure is also produced in the tip end portion
of the housing 1, and the negative pressure acts on the
skin 99.
[0044] In the case where the outer cylinder 2 is further
moved reciprocally following the above-described oper-
ation, negative pressure in the tip end portion of the hous-
ing 1 is properly maintained because the second non-
return valve 52B is closed when the plunger 51 moves
downward. Therefore, as the reciprocal movement of the
outer cylinder 2 is repeated, negative pressure in the
pressure chamber 53 and in the tip end portion of the
housing 1 is gradually increased (the absolute pressure
is decreased). Thus, in the lancing device A, the negative
pressure to be exerted on the skin 99 can be appropri-
ately controlled by increasing or decreasing the number
of times of the reciprocal movement of the outer cylinder
2.
[0045] Subsequently, to stick the lancet L into the skin
99, the head cap 65 is depressed with fingers. This op-
eration causes the cylinder 50 and the first and the sec-
ond push member 41, 42 to move downward. The second
push member 42 pushes each engagement pawl 31 of
the lancet holder 3 so that the lancet holder 3 is released
from its latched state on the sleeve 40. As a result, as
clearly shown in Fig. 8, the lancet holder 3 advances
quickly in the arrow Nd direction toward the opening 11
at the tip end of the housing 1, and the tip end portion of
the lancet L sticks into the skin 99. When the head cap
65 is further depressed from this state, the O-ring 41a of
the first push member 41 shown in Fig. 5 moves from the
portion with the inner diameter D1 to the portion with the

inner diameter D2 of the sleeve 40. Therefore, the resist-
ance to the pushing operation of the head cap 65 increas-
es, which duly notifies the user that the advancing move-
ment of the lancet L described above is completed.
[0046] As clearly shown in Fig. 9, when the tip end
portion of the lancet L sticks into the skin 99, the tip end
portion 8a of the auxiliary member 8 comes into contact
with the skin 99. Thus, the auxiliary member 8 serves as
a stopper to prevent the lancet holder 3 and the lancet L
from advancing over a predetermined distance. There-
fore, among the tip end portion of the lancet L, only a
portion (having a dimension S) projecting downward from
the tip end portion 8a of the auxiliary member 8 sticks
into the skin 99. The sticking amount is generally equal
to the dimension S regardless of the dimension of the
skin entering the opening 11 at the tip end of the housing
1 due to negative pressure. The sticking amount can be
made much closer to the above-described dimension S
by making the diameter of the opening at the tip end
portion of the auxiliary member 8 smaller and hence clos-
er to the diameter of the needle 98b.
[0047] The dimension S described above can easily
be varied by rotating the sleeve 10a. Therefore, the stick-
ing amount of the lancet L into the skin 99 can appropri-
ately be varied depending on such conditions that the
portion to be stuck with the lancet L is likely to bleed or
not. Thus, it is possible to eliminate such problems that
the skin 99 is hurt more than necessary or bleeding is
difficult due to insufficient amount of sticking by the lancet
L. The setting of dimension S can be performed by re-
ferring to the reference line 18a and the scales 18b shown
in Fig. 1, which is convenient.
[0048] In this embodiment, the opening diameter at the
tip end portion of the auxiliary member 8 is made larger
than the main body 98a of the lancet L. Therefore, as
shown in Fig. 10, the needle 98b of the lancet L can
project entirely from the tip end portion 8a of the auxiliary
member 8. Contrarily to this, the projecting amount S can
be made close to zero. Thus, the sticking amount can be
adjusted within a wide range, which provides further con-
venience. After the lancet L sticks into the skin 99, the
lancet holder 3 can be retreated by an appropriate
amount by utilizing the resilient force of the spring 65.
[0049] When the head cap 65 is further depressed as
shown in Fig. 11, the O-ring 41a moves down to a position
after passing through the portion of the sleeve 40 having
the diameter D2 . As a result , the communication path
extending from the tip end portion of the housing 1 to the
intake vent 55 of the cylinder 50 is released from the
airtight state, so that the interior of the tip end portion of
the housing 1 returns to atmospheric pressure. There-
fore, the housing 1 can be easily removed from the skin
99.
[0050] The elimination of negative pressure described
above can be performed only after the lancet L is stuck
into the skin 99. Therefore, negative pressure acting on
the skin 99 is prevented from erroneously being eliminat-
ed before the lancet L is stuck. Therefore, it is possible
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to reliably perform sticking of the lancet L into the skin
99 while bulging the skin 99 by negative pressure and
promoting blood circulation at that portion. Both of the
sticking of the lancet L and the eliminating of negative
pressure can be easily performed by pushing down the
head cap 65.
[0051] In the above-described example of usage of the
lancing device A, the lancet L is stuck into the skin after
negative pressure is produced in the tip end portion of
the housing 1. However, such process steps in using the
lancing device A may be performed in the reverse order.
Specifically, the lancet L may first be stuck into the skin
by depressing the head cap 65 and then negative pres-
sure may be exerted on the portion stuck by the lancet
L by reciprocating the outer cylinder 2. Also with this order
of process steps, negative pressure promotes bleeding
from the portion stuck by the lancet L. In this way, the
lancing device A is conveniently used because the user
can appropriately select to produce negative pressure
before sticking the lancet L into the skin or after sticking
the lancet into the skin.
[0052] Figs. 13-15 illustrate another embodiment of
the present invention. In these drawings, elements which
are identical or similar to those of the above-described
embodiment are designated by the same reference signs
as those used in the above-described embodiment.
[0053] In the structure shown in Fig. 13, the tip end
portion 8a of the auxiliarymember 8 is formed with a patch
plate portion 85. The patch plate portion 85 is generally
circular and arranged in facing relationship to a tip end
surface 98a’ of the main body 98a of the lancet L. The
patch plate portion 85 is formed with a hole 88 of a small
diameter for passing the needle 98b of the lancet L.
[0054] With this structure, the diameter d1 of the hole
88 is made smaller than the diameter d2 of the main body
98a of the lancet L and hence closer to the diameter d3
of the needle 98b. Therefore, the auxiliary member 8 can
set the sticking amount of the needle 98b into the skin
more precisely.
[0055] In the structure shown in Fig. 14, the auxiliary
member 8 includes two projections 87. The two projec-
tions 87 have respective end portions located on the
sides of the needle 98b of the lancet L for sandwiching
the needle 98b. In this case, when the needle 98b of the
lancet L is stuck into the user’s skin, an end surface 87a
of each projection 87 comes into contact with the skin to
prevent the needle 98b from sticking into the skin more
than necessary. Thus, also in this case, the object of the
present invention is attained. To precisely set the sticking
amount of the lancet into the skin, it is preferable that the
auxiliary member surrounds the entire circumference of
the tip end portion of the lancet, but the present invention
is not limited thereto.
[0056] In the structure shown in Fig. 15, the lancet hold-
er 3 is provided with a male thread 3a formed around the
tip end portion thereof, whereas the auxiliary member 8
is provided with a female thread 86. The auxiliary member
8 is directly attached to the lancet holder 3 by threading

engagement of the thread portions 3a and 86. In such a
structure, when the auxiliary member 8 is rotated, the
auxiliary member 8 moves relative to the lancet holder 3
in the arrow Nj direction by the operation of the threads
3a and 86. Therefore, also with this structure, it is possible
to vary the projecting amount of the tip end portion of the
lancet L from the tip end portion of the auxiliary member
8, so that the object of the present invention is attained.
In this way, in the present invention, the auxiliary member
may be directly mounted to the lancet holder. In such a
case, the mounting structure can be made simpler than
the case where the auxiliary member is held by a member
other than the lancet holder.
[0057] The lancing device according to the present in-
vention is not limited to the above-described embodi-
ments, and the specific structure of each part may be
modified in various ways, within the scope of claim 1.
[0058] For example, in the present invention, the lancet
may be advanced by a certain operation mechanism
without using the lancet holder removably holding the
lancet. Further, in the present invention, a needle may
be attached to an appropriate member reciprocally ar-
ranged in the housing for serving as a lancet. Although
it is preferable the lancet after use can be easily replaced
with a new one, such a structure is not essential.
[0059] To make the auxiliary member movable relative
to the lancet, means other than that of the above-de-
scribed embodiment may be utilized. The lancing device
according to the present invention may not be provided
with a pump mechanism for producing negative pressure
in the tip end portion of the housing. The operation mech-
anism in the present invention may be any mechanism
if only it can advance the lancet from within the housing
toward the opening of the housing.

Claims

1. A lancing device comprising:

a housing (1) having a tip end formed with an
opening (11);
a lancet (2) arranged in the housing;
an operation mechanism for making the lancet
movable to advance from within the housing to-
ward the opening; and
an auxiliary member (8) for advancing together
with the lancet toward the opening, the auxiliary
member having a tip end portion located on a
side of a tip end portion of the lancet;
the auxiliary member (8) being capable of vary-
ing a position relative to the lancet for varying a
projecting dimension of the tip end portion of the
lancet from the tip end portion of the auxiliary
member.

2. The lancing device according to claim 1, wherein the
housing includes a sleeve rotatable relative to an-
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other portion of the housing;
the variation of the position of the auxiliary member
relative to the lancet being performed by rotating the
sleeve.

3. The lancing device according to claim 2, further com-
prising a cam mechanism which moves the auxiliary
member in a back-and-forth direction of the lancet
when the auxiliary member is rotated relative to the
lancet;
the auxiliarymember engaging the sleeve to rotate
relative to the lancet by rotating the sleeve.

4. The lancing device according to claim 1, further com-
prising a lancet holder for removably holding the lan-
cet;
the advancing movement of the lancet being per-
formed by moving the lancet holder by an operation
the operation mechanism.

5. The lancing device according to claim 4, wherein the
auxiliary member is attached to the lancet holder.

6. The lancing device according to claim 5, wherein the
auxiliary member and the lancet holder are attached
together by threading engagement, the variation of
the position of the auxiliary member relative to the
lancet being performed by rotating the auxiliary
member and the lancet holder relative to each other.

7. The lancing device according to claim 1, wherein the
tip end portion of the auxiliary member surrounds an
entire circumference of the tip end portion of the lan-
cet.

8. The lancing device according to claim 7, wherein the
lancet includes a main body and a needle projecting
from a tip end surface of the main body;
the tip end portion of the auxiliary member being pro-
vided with a patch plate portion facing the tip end
surface of the main body, the patch plate portion be-
ing formed with a hole for passing the needle.

9. The lancing device according to claim 1, wherein the
auxiliary member has a configuration capable of al-
lowing the needle of the lancet to project from the tip
end portion of the auxiliary member entirely through-
out the length.

10. The lancing device according to claim 4 , wherein
the operation mechanism comprises:

a resilient member for biasing the lancet holder
in the housing toward the opening;
a latch member for latching the lancet holder in
the housing against resilient force of the resilient
member;
an operation member exposed to an outside of

the housing at least partially; and
a latch release member which operates to re-
lease the lancet holder from the latched state
when the operation member is operated.

11. The lancing device according to claim 1, further com-
prising a pump mechanism;
the pump mechanism comprising:

a cylinder and a plunger defining a pressure
chamber capable of communicating with an out-
side of the housing through an exhaust vent and
capable of communicating with an inside of the
tip end portion of the housing through an intake
vent;
a plunger operation mechanism for reciprocally
moving the plunger relative to the cylinder by an
operation different from the operation of the op-
eration mechanism;
a first non-return valve for opening or closing the
exhaust vent, the first non-return valve keeping
the exhaust vent open when the plunger reduces
a volume of the pressure chamber; and
a second non-return valve for opening or closing
the intake vent, the second non-return valve
keeping the intake vent open when the plunger
increases the volume of the pressure chamber.

12. The lancing device according to claim 11, wherein
the plunger operation mechanism comprises an out-
er cylinder arranged outwardly on the housing for
reciprocal movement, and connecting means for
connecting the plunger to the outer cylinder so that
the plunger moves reciprocally relative to the cylin-
der when the outer cylinder moves reciprocally.

Patentansprüche

1. Stechhilfe, umfassend:

ein Gehäuse (1) mit einem spitzen Ende, das
mit einer Öffnung (11) ausgebildet ist;
eine Lanzette (2), die in dem Gehäuse angeord-
net ist;
einen Betriebsmechanismus, um die Lanzette
beweglich zu machen, um sich von innerhalb
des Gehäuses in Richtung der Öffnung vorzu-
schieben; und
ein Hilfselement (8), um sich zusammen mit der
Lanzette in Richtung der Öffnung vorzuschie-
ben, wobei das Hilfselement einen spitzen End-
abschnitt aufweist, der an einer Seite eines spit-
zen Endabschnitts der Lanzette angeordnet ist;
wobei das Hilfselement (8) dazu geeignet ist,
eine Position in Bezug auf die Lanzette zu vari-
ieren, um ein Vorsprungsmaß des spitzen End-
abschnitts der Lanzette von dem spitzen End-

13 14 



EP 1 358 844 B1

9

5

10

15

20

25

30

35

40

45

50

55

abschnitt des Hilfselements zu variieren.

2. Stechhilfe nach Anspruch 1, wobei das Gehäuse ei-
ne Hülse enthält, die in Bezug auf einen anderen
Abschnitt des Gehäuses rotierbar ist;
wobei die Variation der Position des Hilfselements
relativ zu der Lanzette durch Rotieren der Hülse
durchgeführt wird.

3. Stechhilfe nach Anspruch 2, ferner umfassend einen
Nockenmechanismus, der das Hilfselement in einer
Vorwärts-Rückwärts-Richtung der Lanzette bewegt,
wenn das Hilfselement relativ zu der Lanzette rotiert
wird;
wobei das Hilfselement die Hülse ergreift, um durch
die Rotation der Hülse relativ zu der Lanzette zu ro-
tieren.

4. Stechhilfe nach Anspruch 1, ferner umfassend einen
Lanzettenhalter, um die Lanzette abnehmbar zu hal-
ten;
wobei die Vorschubbewegung der Lanzette durch
Bewegen des Lanzettenhalters durch einen Betrieb
des Betätigungsmechanismus durchgeführt wird.

5. Stechhilfe nach Anspruch 4, wobei das Hilfselement
an dem Lanzettenhalter angebracht ist.

6. Stechhilfe nach Anspruch 5, wobei das Hilfselement
und der Lanzettenhalter durch Gewindeeingriff an-
einander angebracht sind, wobei die Variation der
Position des Hilfselements relativ zu der Lanzette
durch Rotieren des Hilfselements und des Lanzet-
tenhalters relativ zueinander durchgeführt wird.

7. Stechhilfe nach Anspruch 1, wobei der spitze End-
abschnitt des Hilfselements einen gesamten Um-
fang des spitzen Endabschnitts der Lanzette umgibt.

8. Stechhilfe nach Anspruch 7, wobei die Lanzette ei-
nen Hauptkörper und eine Nadel enthält, die von ei-
ner spitzen Endoberfläche des Hauptkörpers vor-
steht;
wobei der spitze Endabschnitt des Hilfselements mit
einem Füllscheibenabschnitt versehen ist, der der
spitzen Endoberfläche des Hauptkörpers zuge-
wandt ist, wobei der Füllscheibenabschnitt mit einer
Öffnung zum Durchführen der Nadel ausgestaltet ist.

9. Stechhilfe nach Anspruch 1, wobei das Hilfselement
eine Ausgestaltung aufweist, die dazu in der Lage
ist, es der Nadel der Lanzette zu ermöglichen, von
dem spitzen Endabschnitt des Hilfselements über
die vollständige Länge vorzustehen.

10. Stechhilfe nach Anspruch 4, wobei der Betätigungs-
mechanismus umfasst:

ein elastisches Element, um den Lanzettenhal-
ter in dem Gehäuse in Richtung der Öffnung vor-
zuspannen;
ein Klinkenelement, um den Lanzettenhalter in
dem Gehäuse gegen eine elastische Kraft des
elastischen Elements einzuklinken;
ein Betätigungselement, das an einer Außen-
seite des Gehäuses zumindest teilweise freige-
legt ist; und
ein Klinkenlöseelement, das betrieben wird, um
den Lanzettenhalter von dem eingeklinkten Zu-
stand zu lösen, wenn das Betätigungselement
betätigt wird.

11. Stechhilfe nach Anspruch 1, ferner umfassend einen
Pumpenmechanismus;
wobei der Pumpenmechanismus umfasst:

einen Zylinder und einen Kolben, die eine Druck-
kammer definieren, die zur Verbindung mit einer
Außenseite des Gehäuses durch eine
Ausstoßöffnung geeignet sind und zur Verbin-
dung mit einer Innenseite des spitzen Endab-
schnitts des Gehäuses durch eine Einlassöff-
nung geeignet sind;
einen Kolbenbetätigungsmechanismus, um den
Kolben relativ zu dem Zylinder durch eine Betä-
tigung, die von der Betätigung des Betätigungs-
mechanismus verschieden ist, hin und her zu
bewegen;
ein erstes Absperrventil, um die Ausstoßöffnung
zu öffnen oder zu schließen, wobei das erste
Absperrventil die Ausstoßöffnung offen hält,
wenn der Kolben ein Volumen der Druckkam-
mer reduziert; und
ein zweites Absperrventil, um die Einlassöff-
nung zu öffnen oder zu schließen, wobei das
zweite Absperrventil die Einlassöffnung offen
hält, wenn der Kolben das Volumen der Druck-
kammer erhöht.

12. Stechhilfe nach Anspruch 11, wobei der Kolbenbe-
tätigungsmechanismus einen äußeren Zylinder, der
äußerlich an dem Gehäuse für eine Hin- und Herbe-
wegung angeordnet ist, und ein Verbindungsmittel
umfasst, um den Kolben mit dem äußeren Zylinder
so zu verbinden, dass sich der Kolben relativ zu dem
Zylinder hin und her bewegt, wenn sich der äußere
Zylinder hin und her bewegt.

Revendications

1. Autopiqueur comprenant :

un logement (1) ayant une extrémité de pointe
formée avec une ouverture (11) ;
une lancette (2) agencée dans le logement ;
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un mécanisme de manoeuvre pour amener la
lancette à se déplacer pour progresser de l’in-
térieur du logement vers l’ouverture ; et
un élément auxiliaire (8) pour avancer avec la
lancette vers l’ouverture, l’élément auxiliaire
ayant une partie d’extrémité de pointe placée
sur un côté d’une partie d’extrémité de pointe
de la lancette ;
l’élément auxiliaire (8) étant capable de faire va-
rier une position par rapport à la lancette pour
faire varier une dimension de projection de la
partie d’extrémité de pointe de la lancette par
rapport à la partie d’extrémité de pointe de l’élé-
ment auxiliaire.

2. Autopiqueur selon la revendication 1, dans lequel le
logement comporte un manchon rotatif par rapport
à une autre partie du logement :

la variation de la position de l’élément auxiliaire
par rapport à la lancette étant réalisée en faisant
tourner le manchon.

3. Autopiqueur selon la revendication 2, comprenant
en outre un mécanisme à came qui déplace l’élé-
ment auxiliaire dans une direction avant-arrière de
la lancette lorsqu’on fait tourner l’élément auxiliaire
par rapport à la lancette;
l’élément auxiliaire engageant le manchon pour tour-
ner par rapport à la lancette en faisant tourner le
manchon.

4. Autopiqueur selon la revendication 1, comprenant
en outre un porte-lancette pour supporter la lancette
de manière détachable ;
le mouvement de progression de la lancette étant
réalisé en déplaçant le porte-lancette par une ma-
noeuvre du mécanisme du manoeuvre.

5. Autopiqueur selon la revendication 4, dans lequel
l’élément auxiliaire est attaché au porte-lancette.

6. Autopiqueur selon la revendication 5, dans lequel
l’élément auxiliaire et le porte-lancette sont attachés
entre eux par un engagement à filetage, la variation
de la position de l’élément auxiliaire par rapport à la
lancette étant réalisée en faisant tourner l’élément
auxiliaire et le porte-lancette l’un par rapport à l’autre.

7. Autopiqueur selon la revendication 1, dans lequel la
partie d’extrémité de pointe de l’élément auxiliaire
entoure toute une circonférence de la partie d’extré-
mité de pointe de la lancette.

8. Autopiqueur selon la revendication 7, dans lequel la
lancette comporte un corps principal et une aiguille
se projetant d’une surface d’extrémité de pointe du
corps principal ;

la partie d’extrémité de pointe de l’élément auxiliaire
étant dotée d’une partie de plaque à patch en vis-à-
vis de la surface d’extrémité de pointe du corps prin-
cipal, la partie de plaque à patch étant formée avec
un trou pour faire passer l’aiguille.

9. Autopiqueur selon la revendication 1, dans lequel
l’élément auxiliaire a une configuration capable de
permettre à l’aiguille de la lancette de se projeter de
la partie d’extrémité de pointe de l’élément auxiliaire
entièrement sur la longueur.

10. Autopiqueur selon la revendication 4, dans lequel le
mécanisme de manoeuvre comprend :

un élément élastique pour solliciter le porte-lan-
cette dans le logement vers l’ouverture ;
un élément de blocage pour bloquer le porte-
lancette dans le logement à l’encontre de la for-
ce élastique de l’élément élastique ;
un élément de manoeuvre exposé à l’extérieur
du logement au moins en partie ; et
un élément pour lever le blocage qui fonctionne
pour libérer le porte-lancette de l’état bloqué
lorsque l’élément de manoeuvre est actionné.

11. Autopiqueur selon la revendication 1, comprenant
en outre un mécanisme de pompe ;
le mécanisme de pompe comprenant :

un cylindre et un plongeur définissant une cham-
bre de pression capable de communiquer avec
l’extérieur du logement à travers une aération
d’évacuation et capable de communiquer avec
l’intérieur de la partie d’extrémité de pointe du
logement à travers une aération d’admission ;
un mécanisme de manoeuvre du plongeur pour
déplacer le plongeur en mouvement de va et
vient par rapport au cylindre par une manoeuvre
différente de la manoeuvre du mécanisme de
manoeuvre ;
un premier clapet de non retour pour ouvrir ou
fermer l’aération d’évacuation, le premier clapet
de non retour gardant l’aération d’évacuation
ouverte lorsque le plongeur réduit un volume de
la chambre de pression ; et
un deuxième clapet de non retour pour ouvrir ou
fermer l’aération d’admission, le deuxième cla-
pet de non retour gardant l’aération d’admission
ouverte lorsque le plongeur augmente le volume
de la chambre de pression.

12. Autopiqueur selon la revendication 11, dans lequel
le mécanisme de manoeuvre du plongeur comprend
un cylindre extérieur agencé vers l’extérieur sur le
logement pour se déplacer en va et vient, et un
moyen de raccordement pour relier le plongeur au
cylindre extérieur de sorte que le plongeur se dépla-
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ce en va et vient par rapport au cylindre lorsque le
cylindre extérieur se déplace en va et vient.
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