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Description

Technical Field

[0001] The present invention relates to an attachment
to a body fluid sampling device, and a method of making
the same. In particular, the present invention relates to
an attachment suitable to a body fluid sampling device
capable of measuring the concentration of a target com-
ponent.

Background Art

[0002] When treating diabetes, it is important to control
the patient’s blood sugar level within the normal range,
and so it is important that the patient has a control on his
own blood sugar level. Especially for insulin-dependent
patients, it is essential to check their blood sugar level
regularly in their daily life in order to maintain the blood
sugar level within the normal range. Since it is inconven-
ient to make frequent visit to a medical institute for the
blood sugar measurement, portable blood sugar level
testers are used so that the blood sugar level can be
measured without the burden of visiting medical insti-
tutes. Body fluid sampling devices are disclosed in JP
2000-245717 A , JP 2000-00231 A and JP 5-088503 U.
[0003] An example of the portable blood sugar level
tester is shown in Fig. 12 of the present application. This
blood sugar level tester 8 uses an attachment 7. The
attachment 7 includes a main body 70, which includes,
integrally therewith, a lancing member 71 and a biosen-
sor 72. The main body 70 has a housing space 73 for
housing the lancing member 71. The housing space 73
has an opening 74, which is closed by the biosensor 72.
The biosensor 72 provides an enzyme reaction field, and
includes a layer of reagent containing an enzyme and an
electron transfer material. The biosensor 72 is formed
with a through hole for insertion of a lancing member 75
of the lancing member 71.
[0004] If the blood has to be sampled from a region
which does not bleed easily, the blood sugar level tester
8 can be used to massage the target area Sk for improved
blood flow, or the blood sugar level tester 8 can be used
to press the target area Sk. Instead, the area may be
sucked to cause blood congestion, or treated in different
ways to promote bleeding from the target area Sk. In
these actions, the target area Sk tends to bulge as shown
in an imaginary line in the drawing, yet if the biosensor
72 is fixed on, the target area Sk is pressed onto the
biosensor 72, and thus the target area Sk cannot bulge,
leading to insufficient bleeding. If bleeding is insufficient,
the biosensor cannot be supplied with a sufficient amount
of blood necessary for the blood sugar level measure-
ment, which can lead to an unacceptably large  error in
the measurement, or a process error in measuring steps.
On the contrary, some parts of the human body may not
bulge very much, and bulging of the skin varies from per-
son to person. Under these conditions, there can be a

case where the biosensor does not touch the skin at the
time of lancing.
[0005] According to the attachment 7, the lancing nee-
dle 75 is exposed whether or not the biosensor 72 is
integrated therewith. However, in view of sanitation on
the lancing needle 75, the lancing needle 75 needs to be
sterilized, and in order to prevent contamination after the
sterilization, the lancing needle 75 must be sterilized as
sealed in a space, and the sealing must be maintained
till the time of use. Now, in order for the lancing needle
75 to be kept appropriately sterilized, the attachment 7
must be sealed with an aluminum laminate seal for ex-
ample while the lancing member 71 and the biosensor
72 must be integrated into the main body 70. This is not
possible for the attachment 7 in Fig. 12. Specifically, the
lancing needle 75 cannot be sterilized separately from
the biosensor 72 or from the enzyme contained in the
biosensor 72.
[0006] The sterilization of the lancing needle 75 is
made with gamma rays for example. Existence of an en-
zyme during the sterilization process, therefore, means
that the enzyme will be destroyed or enzyme activity will
be reduced. If such happens, a longer time will be re-
quired for the  measurement, or the measured concen-
tration can be lower than real, and in fact it becomes
impossible to make appropriate measurement.
[0007] There is another problem: If the electron trans-
fer material is provided by potassium ferricyanide, the
gamma ray radiation reduces the potassium ferricyanide
to potassium ferrocyanide. This is problematic if an am-
perometric method is used in the measurement of oxi-
dation current, because part of the electron transfer ma-
terial in the chemically reduced state is derived by the
gamma ray radiation at the time of sterilization while the
rest being derived from the enzyme reaction. According-
ly, when the electron transfer material in the chemically
reduced state is oxidized by a voltage, a measured value
of the oxidation current will be greater, which will give a
concentration measurement higher than the real value,
i.e. measuring accuracy will be low.

Disclosure of the Invention

[0008] An object of the present invention is to provide
an attachment which does not hinder operations for pro-
moted bleeding from a point of lancing, clears problems
associated with sterilization of the lancing needle, and is
capable of performing appropriate measurement of con-
centration.
[0009] It is known from JP 9-108202 A to provide an
attachment for body fluid sampling device, comprising:

a lancing member including a lancing needle for lanc-
ing skin;
an analyzing implement for obtaining information on
a target component in body fluid; and
an attachment main body holding the lancing mem-
ber and the analyzing implement. The attachment
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main body includesa holder for holding the lancing
member, and a movable member movable with the
analyzing implement longitudinally of the lancing
needle and relatively to the holder, the holder having
an inner space for movement of the lancing member,
and in that the holder includes an opening for the
inner space to communicate with outside. The
present invention is characterized in that the inner
space is sealed by a seal on the opening and the
lancing needle being held as sealed in the inner
space, so that, when lancing, the lancing needle
breaks the seal.

[0010] The attachment according to the present inven-
tion further comprises, preferably, a cap co-holding the
analyzing implement with the movable member. In this
case, removal of the cap leaves the analyzing implement
held by the movable member.
[0011] The movable member includes for example,
first holding means for holding the analyzing implement
whereas the cap includes second holding means for hold-
ing the analyzing implement. In this case, the first holding
means has a greater holding force for holding the ana-
lyzing implement than the second holding means.
[0012] The first holding means has a plurality of hook-
like engagers. The second holding means includes for
example, an engager having a diameter grater than that
of the though hole, for insertion through the through hole.
[0013] The analyzing implement includes for example,
a substrate, and a first and a second electrodes formed
on the substrate. In this case, preferably, the analyzing
implement is held by the movable member, with part of
the first and the second electrodes extending sideways
of the movable member.
[0014] The lancing member is preferably integral with
the holder via a weak portion. In this case, the lancing
member moves relatively to the holder upon a longitudi-
nal load onto the lancing member.
[0015] A second aspect of the present invention pro-
vides a method of making an attachment as discussed
above for a body fluid sampling device, comprising: a
sealing step of sealing a lancing needle held by an at-
tachment main body; a sterilizing step of sterilizing the
attachment main body which holds the lancing needle;
and an analyzing implement mounting step of mounting
an analyzing implement in the sterilized attachment main
body.
[0016] The analyzing implement mounting step is pref-
erably performed by attaching a cap which holds the an-
alyzing  implement to the attachment main body. The cap
may not be used of course, to have the analyzing imple-
ment held by the attachment main body.
[0017] The attachment main body includes an inner
space communicating with outside via an opening. In this
case, the sealing step is performed by sealing the open-
ing with a seal.
[0018] In the sealing step, the seal is fixed to the at-
tachment main body by ultrasonic fusing.

[0019] The sealing step may include formation of a
holder holding the lancing needle, and integration there-
after of the holder with a movable member which has
holding means for holding the analyzing implement and
is movable back and forth relatively to the holder. Alter-
natively, the analyzing implement may be held by the
movable member, and the mounting of the analyzing im-
plement in the attachment main body may be performed
by attaching the movable member to the holder. In this
case, the integration of the holder with the movable mem-
ber does not constitute part of the sealing step, and is
performed as a separate step from the sealing step.

Brief Description of the Drawings

[0020]

Fig. 1 is an exploded perspective view of an attach-
ment according to the present invention.
Figs. 2A and 2B are longitudinal sections of the at-
tachment in Fig. 1.
Fig. 3 is a sectional view for describing how a mov-
able member works in the attachment in Fig. 1.
Figs. 4A and 4B are enlarged views of primary por-
tions of the attachment in Fig. 1.
Fig. 5 is an overall perspective view of a biosensor
used in the attachment in Fig. 1.
Fig. 6 is an exploded perspective view of the biosen-
sor in Fig. 5.
Figs. 7A through 7C are sectional views for describ-
ing a method of making the attachment in Fig. 1.
Fig. 8 is a fragmentary sectional view, showing a
primary portion of the attachment in Fig. 1 as at-
tached to a body fluid sampling device.
Fig. 9 is a sectional view taken in lines IX-IX in Fig. 8.
Figs. 10A through 10D are sectional views for de-
scribing a lancing action by the body fluid sampling
device and the attachment.
Fig. 11 is an enlarged view, showing a primary por-
tion of the body fluid sampling device under a lancing
state.
Fig. 12 is a sectional view showing a primary portion
of a blood sugar level tester incorporating a conven-
tional attachment.

Best Mode for Carrying out the Invention

[0021] Hereinafter, an example of the attachment for
body fluid sampling device according the present inven-
tion will  be described with reference to attached draw-
ings. Fig. 1 is an exploded perspective view of an attach-
ment according to the present invention. Fig. 2 shows
longitudinal sections of the attachment in Fig. 1.
[0022] As shown in Fig. 1 and Fig . 2, an attachment
X includes: an attachment main body 1 having a holder
2 and a movable member 3; a cap 4; a lancing member
21; and a biosensor 5.
[0023] The holder 2 includes a tubular main body 20
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which provides an inner space 22. The main body 20
holds the lancing member 21. The main body 20 has a
lower circumferential surface formed with a pair of flang-
es 23 and a pair of guide recesses 24. The flanges 23
are circumferential whilst the guide recesses 24 are lon-
gitudinal. The inner space 22 communicates with the out-
side via an opening 25. The opening 25 is sealed with a
seal 26.
[0024] The lancing member 21, on the other hand, in-
cludes a holder 27 and a lancing needle 28. The lancing
needle 28 has its tip extending from the holder 27. The
lancing member 21 further includes a brim 29 extending
radially outward. The brim 29 is provided all around the
lancing member 21. The lancing member 21 is integral
with the main body 20 via the brim 29. The connection
between the brim 29 and the main body 20 is provided
by a thin wall, so that when the lancing member 21 comes
under a load exceeding a predetermined level, the lanc-
ing member 21  detaches from the main body 20. Since
the brim 29 is all around the lancing member 21 and the
opening 25 of the inner space 22 is sealed, the lancing
needle 28 is sealed in. Alternatively however, the lancing
member 21 may be formed as a separate member from
the main body 20.
[0025] The movable member 3 includes a main body
30, and a pair of engaging tabs 31 extending upward
therefrom. The engaging tabs 31 mate with the guiding
recesses 24 of the holder 2. The engaging tabs 31 each
have an upper tip formed with an engaging pawl 32. The
engaging pawl 32 engages with the corresponding one
of the guiding recesses 24, and is movable therein. As a
result, as shown in Fig. 3, the movable member 3 can
move relatively to the holder 2 in vertical directions.
[0026] As shown in Fig. 1 and Fig. 2, the main body 30
of the movable member 3 includes a tubular portion 33
and a sensor attaching seat 34. The sensor attaching
seat 34 has a flat upper surface 35. When the holder 2
is approached most closely by the movable member 3,
the holder 2 has its lower end contacting to the upper
surface 35 of the sensor attaching seat 34 via the seal 26.
[0027] The sensor attaching seat 34 has a lower sur-
face 36 formed with a mounting surface 36a to which a
sensor 5 to be described later (See Fig. 5 and Fig. 6) is
attached. The mounting surface 36a is slanted with re-
spect to the upper surface 35 of the sensor attaching seat
34. As shown in Fig. 3 and Fig. 4A, the mounting surface
36a is formed  with two pairs of engagers 37. The en-
gagers 37 hold the biosensor 5 to the movable member
3. As shown clearly in Fig. 1 and Fig. 2B, the biosensor
5 has its two ends extending from the movable member
3 when attached to the mounting surface 36a. Corre-
spondingly, the movable member 3 is formed with cutouts
38 as shown clearly in Fig. 1.
[0028] The sensor attaching seat 34 has a center re-
gion formed with a through hole 39. When the lancing
member 21 moves down, the lancing needle 28 goes
through the through hole 39, with the tip of the lancing
needle 28 projecting out of the lower surface 36 of the

sensor attaching seat 34. The through hole 39 has a di-
ameter smaller than that of the holder 27. Thus, when
the lancing member 21 moves down, the tip of the holder
27 interferes with the upper surface 35 of the sensor at-
taching seat 34 via the seal 26, limiting the movement of
the lancing member 21. As a result, the amount of pro-
jection of the lancing needle 28 is constant.
[0029] As shown in Fig. 1 and Fig. 2, the cap 4 includes
a tubular main body 40 with an open upper end, and a
pair of engaging tabs 41 extending upward from the main
body 40. The engaging tabs 41 each have a tip formed
with an engager 42. As clearly shown in Fig. 2A, the en-
gagers 42 are mated with the flanges 23 of the holder 2.
By engaging the engagers 42 with the flanges 23, the
cap 4 is attached to the attachment main body 1 to cover
the  movable member 3. In this sate, as clearly shown in
Fig. 2B, the distance between the holder 2 and the mov-
able member 3 is the smallest.
[0030] As shown in Fig. 1 and Fig. 2A, the main body
40 of the cap 4 has a bottom surface from which a ped-
estal 43 stands out upwardly. The pedestal 43 holds the
biosensor 5. As clearly shown in Fig. 4B, the pedestal 43
has an upper surface 43a which is slanted at an angle
matched to the mounting surface 36a of the movable
member 3. Also, as shown in this figure and in Fig. 1, the
upper surface 43a of the pedestal 43 is formed with a
pair of engagers 44. As clearly shown in Fig. 4B, these
engagers 44 and the through holes in the biosensor 5
(See Fig. 5 and Fig. 6.) secure the biosensor 5 on the
pedestal 43. The biosensor 5 is also held by the movable
member 3, and the holding force by the cap 4 is smaller
than the holding force by the movable member 3. There-
fore, when the cap 4 is removed from the attachment
main body 1, the biosensor 5 remains held by the mov-
able member 3, and the biosensor 5 is removed from the
cap 4. As shown clearly in Fig. 1 and Fig. 2B, the biosen-
sor 5 has its two ends extending out of the cap 4 when
held on the pedestal 43. Corresponding to this, the cap
4 is formed with cutouts 45 as clearly shown in Fig. 1.
[0031] A biosensor 5 has, for example, a structure
shown in Fig. 5 and Fig. 6. This biosensor 5 includes a
substrate 50, a pair of spacers 51 and a cover 52.
[0032] The substrate 50 is made of an insulating mem-
ber, and in a rectangular shape. The substrate 50 is
formed with a cutout 53. The substrate 50 has a surface
54 formed with a reaction electrode 55, a pairing elec-
trode 56 and a reagent layer 57. The reaction electrode
55 and the pairing electrode 56 each extend from a short-
er edge of the substrate 50 toward a center region of the
substrate 50, with a portion at the center region being
narrower. The reagent layer 57 is like a belt laid across
the reaction electrode 55 and the pairing electrode 56.
The reagent layer 57 is solid, containing an oxidation-
reduction enzyme provided by glucose dehydrogenase
for example, and an electron transfer material provided
by potassium ferricyanide for example.
[0033] The spacers 51 are rectangular, with a length
equal to the width of the substrate 50, and with a corner
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formed with an arcuate cutout 58. These spacers 51 are
respectively placed on two sides of the reagent layer 57,
in parallel to each other and spaced by a distance equal
to the width of the reagent layer 57.
[0034] The cover 52 is rectangular, with a length equal
to the width of the substrate 50, with one of the ends
formed with an arcuate cutout 59. The cover 52 has the
cutout 59 aligned with the cutout 53 of the substrate 50,
and is fixed on the pair of spacers 51 to bridge these
spacers 51.
[0035] According to the biosensor 5, each of the sub-
strate  50, the spacers 51 and the cover 52 is formed with
a cutout 53, 58 or 59. These cutouts form a recess 5A,
which is like a halved tube, through the thickness and
opening in a direction along the width of the substrate
50. As will be described later, the recess 5A serves as a
receiver of blood bled from the skin. Further, according
to the biosensor 5, the substrate 50, the spacers 51 and
the cover 52 collectively form a channel 5B across the
width of the substrate 50. The channel 5B has an end
communicating with the outside via the recess 5A, and
another end communicating with the outside. Therefore,
when the blood is introduced from the recess 5A, the
capillarity makes the blood move through the channel
toward the other end. Since there is the reagent layer 57
in the channel 5B, the blood moving through the channel
5B dissolves the reagent layer 57. During this, glucose
contained in the blood is oxidized in an enzyme reaction,
and electrons released in this reaction reduce the elec-
tron transfer material.
[0036] The attachment X as described above can be
manufactured in the steps to be described here below.
It should be noted that formation is already made for a
holder 2, a movable member 3 and a cap 4, by means
of resin injection molding. Note further that the holder 2
is provided with a lancing member 21 integrally therewith,
and a biosensor 5 is already prepared.
[0037] First, as shown in Fig. 7A, the opening 25 of the
holder  2 is sealed with a seal 26. This achieves that the
lancing needle 28 is held under a sealed condition. The
seal 26 can be provided by a metal foil such as aluminum
foil or a resin sheet. The seal 26 is fixed to the holder 2
by ultrasonic fusing for example. Then, with the lancing
needle 28 held under the sealed condition, the lancing
needle 28 is sterilized together with the holder 2. The
sterilization can be performed by gamma ray radiation
for example.
[0038] Next, as shown in Fig. 7B, the movable member
3 is attached to the holder 2, to make an attachment main
body 1. The attaching of the movable member 3 is
achieved by engaging the engaging pawls 32 of the mov-
able member 3 with the guiding recesses 24 of the holder
2. At this stage, the biosensor 5 is not yet fixed to the
movable member 3.
[0039] Then, as shown in Fig. 7C, the cap 4 which holds
the biosensor 5 is attached to the attachment main body
1, whereby an attachment X as shown in Fig. 2 and other
drawings is completed. It should be noted that the attach-

ing of the biosensor 5 to the cap 4 is achieved as shown
in Fig. 4B; i.e. the engagers 44 of the cap 4 are inserted
through respective through holes 5’ and snapped around
the through holes. On the other hand, the cap 4 is at-
tached, as shown in Fig. 7C; i.e. the engagers 42 of the
cap 4 are engaged with the flanges 23 of the holder 2.
Once the cap 4 has been attached to the attachment
main body 1, as clearly  shown in Fig. 2B, the tip of the
holder 2 contacts the upper surface 35 of the sensor at-
taching seat 34 of the movable member 3 via the seal
26, whereas the tip of the movable member 3 contacts
the bottom surface of the main body 40 of the cap 4. In
other words, the holder 2 and the cap 4 sandwich
the.movable member 3. As a result, the biosensor 5 is
pressed against the mounting surface 36a of the movable
member 3, and as shown in Fig. 4A, the biosensor 5 is
held in the engagers 37 of the movable member 3.
[0040] According to a method such as the above, when
making the attachment X, the lancing needle 28 is ster-
ilized separately from the biosensor 5. Therefore, the
sterilization process does not alter or destroy the oxida-
tion-reduction enzyme, nor chemically reduce the elec-
tron transfer material contained in the reagent layer 57
of the biosensor 5. Therefore, measuring accuracy is not
affected by the sterilization process of the lancing needle
28.
[0041] Since the lancing needle 28 is sterilized under
a sealed condition, the lancing needle 28 is protected
from contamination by fungi for example until the sealing
is broken (till the time of use).
[0042] The biosensor 2 is held against the movable
member 3 can be achieved by a simple operation such
as attaching the cap 4 onto the attachment main body 1,
resulting in good operability.
[0043] As shown in Fig. 8 and Fig. 9, the attachment
X is used as attached to a tip 60 of a body fluid sampling
device Y. As fitted to the tip 60 of the body fluid sampling
device Y, the holder 3 of the attachment X is contacted
to the flanges 64a, 64b on an inner surface of the tip 60
of the body fluid sampling device Y. Since the mounting
of the attachment X is made by fitting the holder 2 onto
the flanges 64a, 64b of the body fluid sampling device
Y, there is a gap between the movable member 3 and
the tip 60, which allows relative vertical movement of the
movable member 3 with respect to the tip of the body
fluid sampling device Y. As will be expected from Fig. 8,
when the movable member 3 comes to its lowest position,
the tip of the movable member 3 projects out of the tip
of the body fluid sampling device Y, whereas the movable
member 3 is completely housed into the tip 60 of the body
fluid sampling device Y when the movable member 3
comes to its highest position.
[0044] When lancing operation is made, the cap 4 is
removed. The cap 4 may be removed after the attach-
ment X is attached to the body fluid sampling device Y,
or the cap 4 may be removed before the attachment main
body 1 is attached to the body fluid sampling device Y.
In any case, the cap can remain on the movable member
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3 till the moment of lancing operation, and thus the bio-
sensor 5 can be protected by the cap 4 till the moment
of lancing operation.
[0045] The body fluid sampling device Y includes a pair
of  connector pins 61 extending downward. These con-
nector pins 61 are held in respective holders 62, and are
urged downward for vertical movement, by respective
coils (not illustrated) placed in the holders 62. As shown
in Fig. 8 and Fig.. 9, the holders 62 are fixed at the flange
64a of the body fluid sampling device Y. This flange 64a
is also used for fitting the holder 2 of the attachment X.
Once the attachment X (the holder 2) is fitted to the body
fluid sampling device Y, there is a gap 65 between the
attachment X (the holder 2) and an inner surface of the
tip 60 of the body fluid sampling device Y. The gap 65
communicates with the outside. The gap 65 also com-
municates with the inside of the movable member 3 via
a cutout 38. Further, once the attachment X is attached
to the body fluid sampling device Y, the connecting pins
61 make contact with the reaction electrode 55 and the
pairing electrode 56 of the biosensor 5. Since the con-
necting pins 61 are urged downward for vertical move-
ment, when the movable member 3 moves vertically,
connector pins 61 also move vertically, maintaining con-
nections with the reaction electrode 55 and the pairing
electrode 56.
[0046] The body fluid sampling device Y incorporates
a pusher 63 which can be moved downward. The pusher
63 can be moved in different method: For example, the
pusher 63 may be latched under a downward urge so
that the latch may be released by pushing a button. The
urging of the pusher 63 can be provided by an elastic
member such as a coil  spring and foamed resin. Of
course the pusher 63 may be moved by an electro-mag-
netic method: Specifically, the pusher 63 or a member
to move therewith is provided with a magnet, and an elec-
tric magnet is faced to the magnet. According to this ar-
rangement, pressing of the button causes a repelling
force between the magnet and the electric magnet to
move the pusher 63 downward. Alternatively, a suction
pump may be used to move the pusher 63 pneumatically.
[0047] When lancing, as shown in Fig. 10A, the tip of
the body fluid sampling device Y is contacted onto a lanc-
ing point or skin surface Sk. In this step, the tip of the
body fluid sampling device Y may be rubbed against or
pressed strongly onto the skin surface Sk in order to pro-
mote bleeding upon lancing. Of course the gap 65 and
the cutouts 38 may be used to generate a partial vacuum
in the movable member 3. During this, if the skin surface
Sk is sucked upward, the skin surface Sk contacts the
biosensor 5 (See Fig. 10B). Since the movable member
3 is movable relatively to the holder 2, the movable mem-
ber 3 moves vertically in accordance with the bulge of
the skin surface Sk while maintaining contact with the
skin surface Sk. As a result, bleeding can be reliablypro-
moted according to the attachment X, differing from cas-
es where the biosensor is totally immovable.
[0048] When lancing, the pusher 63 provides a press-

ing force to the lancing member 21, causing the lancing
member 21  to move downward. When the pusher 63
moves downward, as shown in Fig. 10B, the pusher 63
interferes with the upper end of the lancing member 21,
giving a pressing force to the lancing member 21. This
pressing force cuts the brim 29 of the lancing member
21 off the main body 20, moving the lancing member 21
downward, independently from the main body 20. As
shown in Fig. 10C, the lancing needle 28 breaks the seal
26, and moves through the through hole 39 of the mov-
able member 3. Then, as shown in Fig. 10D, the lancing
needle 28 sticks into the lancing point, causing the body
fluid to bleed from the skin surface Sk.
[0049] As shown in Fig. 11, blood B1 from the skin
surface Sk collects in the recess 5A of the biosensor 5,
and then flows to the channel 5B (See Fig. 8). In the
reagent layer 57 (See Fig. 6), the oxidation-reduction en-
zyme promotes an oxidation-reduction reaction between
blood glucose and the electron transfer material, in which
the electron transfer material is chemically reduced. The
reagent layer 57 is applied with a voltage via the con-
necting pins 61 (See Fig. 8), the reaction electrode 55
and the pairing electrode 56 (See Fig 5 and Fig. 6). The
voltage oxidizes the electron transfer material. Concom-
itantly, the body fluid sampling device Y makes meas-
urements via the connector pins (See Fig. 8), of the elec-
trons released during the oxidation process of the elec-
tron transfer material, in the form of oxidation current.
Based on this oxidation current, a blood glucose level is
calculated.
[0050] The present invention is not limited to the em-
bodiment described here above. For example, the tech-
nical idea of the present invention is applicable generally
to attachments for concentration level measuring devices
which perform lancing and measuring simultaneously.
For example therefore, the technical idea of the present
invention is applicable to cholesterol level testers and
lactic acid level testers which use enzyme reactions. Fur-
ther, the technical idea of the present invention is appli-
cable to attachments for lancing devices which are in-
tended solely for lancing operation.
[0051] Different designs may be used for giving a
pressing force to the lancing member. For example, the
attachment may be integrated with a moving member
serving as a pusher, and the moving member may be
moved toward the skin surface so that the skin surface
is hit by the attachment and an impact from the hit serves
as the pressing force onto the lancing member to achieve
the lancing.
[0052] A cap may not necessarily be used for assem-
bling the biosensor into the movable member.

Claims

1. An attachment for a body fluid sampling device, com-
prising:

9 10 
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a lancing member (21) including a lancing nee-
dle (28) for lancing skin (Sk);
an analyzing implement (5) for obtaining infor-
mation on a target component in body fluid; and
an attachment main body (1) holding the lancing
member (21) and the analyzing implement (5),
wherein
the attachment main body (1) includes a holder
(2) for holding the lancing member (21), and a
movable member (3) movable with the analyz-
ing implement (5) longitudinally of the lancing
needle (28) and relatively to the holder (2), the
holder (2) having an inner space (22) for move-
ment of the lancing member (21) and including
an opening (25) for the inner space (22) to com-
municate with outside;
characterised in that
the inner space (22) is sealed by a seal (26) on
the opening (25) and the lancing needle being
held as sealed in the inner space (22), so that,
when lancing, the lancing needle (28) is config-
ured to break the seal (26).

2. The attachment according to claim 1, further com-
prising a cap (4) co- holding the analyzing implement
(5) with the movable member (3), 
wherein removal of the cap (4) leaves the analyzing
implement (5) held by the movable member (3) .

3. The attachment according to claim 2, wherein
the movable member (3) includes first holding means
(37) for holding the analyzing implement (5),
the cap (4) including second holding means (44) for
holding the analyzing implement (5),
the first holding means (37) having a greater holding
force for holding the analyzing implement (5) than
the second holding means (44).

4. The attachment according to claim 3, wherein the
first holding means (37) has a plurality of hook-like
engagers.

5. The attachment according to claim 3, wherein
the analyzing implement (5) includes a through hole
(5’),
the second holding means (44) includes an engager
having a diameter greater than that of the through
hole (5’), for insertion through the through hole (5’).

6. The attachment according to claim 1, wherein the
analyzing implement (5) includes a substrate (50),
and a first and a second electrodes (55, 56) formed
on the substrate (50), the analyzing implement (5)
being held by the movable member (3), with part of
the first and the second electrodes (55, 56) extending
sideways of the movable member (3).

7. The attachment according to claim 1, wherein

the lancing member (21) is integral with the holder
(2) via a weak portion (29),
the lancing member (21) moves relatively to the hold-
er (2) upon a longitudinal load onto the lancing mem-
ber (21).

8. A method of making an attachment according to any
of claims 1 to 7 for body fluid sampling device, com-
prising:

a sealing step of sealing the lancing needle (28)
held by an attachment main body (1);
a sterilizing step of sterilizing the attachment
main body (1) which holds the lancing needle
(28); and
an analyzing implement mounting step of
mounting an analyzing implement (5) in the ster-
ilized attachment main body (1).

9. The method according to claim 8, wherein the ana-
lyzing implement mounting step is performed by at-
taching a cap (4) which holds the analyzing imple-
ment (5) to the attachment main body (1).

10. The method according to claim 8, wherein
the attachment main body (1) includes an inner
space (22) communicating with outside via an open-
ing (25),
the sealing step being performed by sealing the
opening (25) with a seal (28).

11. The method according to claim 10, wherein the seal
(26) is fixed to the attachment main body (1) by ul-
trasonic fusing in the sealing step.

12. The method according to claim 8, wherein the seal-
ing step includes formation of a holder (2) holding
the lancing needle (28), and integration thereafter of
the holder (2) with a movable member (3), the mov-
able member having holding  means (37) for holding
the analyzing implement (5) and being movable back
and forth relatively to the holder (2).

Patentansprüche

1. Zusatzgerät für eine Vorrichtung zur Entnahme von
Körperflüssigkeiten, umfassend ein Stechelement
(21), das eine Stechnadel (28) zum Stechen in die
Haut (Sk) umfasst;
ein Analysegerät (5) zum Erlangen von Information
über eine Zielkomponente in der Körperflüssigkeit;
und
einen Hauptkörper des Zusatzgeräts (1), der das
Stechelement (21) und das Analysegerät (5) inne-
hat, wobei
der Hauptkörper des Zusatzgeräts (1) eine Haltevor-
richtung (2) zum Halten des Stechelements (21) und
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ein bewegbares Element (3), das mit dem Analyse-
gerät (5) längs der Stechnadel (28) und relativ zu
der Haltevorrichtung (2) bewegbar ist, umfasst, wo-
bei die Haltevorrichtung (2) einen Innenraum (22)
für die Bewegung des Stechelements (21) aufweist
und eine Öffnung (25) für den Innenraum (22) um-
fasst, um mit der Außenseite zu kommunizieren,
dadurch gekennzeichnet, dass der Innenraum
(22) durch eine Abdichtung (26) an der Öffnung (25)
abgedichtet ist und die Stechnadel als abgedichtet
in dem Innenraum (22) gehalten wird, derart, dass
wenn gestochen wird, die Stechnadel (28) gestaltet
ist, um die Abdichtung (26) aufzubrechen.

2. Zusatzgerät nach Anspruch 1, ferner umfassend ei-
ne Abdeckung (4), die zusammen mit dem Analyse-
gerät (5) das bewegbare Element (3) innehat,
wobei das Entfernen der Abdeckung (4) das Analy-
segerät (5) belässt, das durch das bewegbare Ele-
ment (3) gehalten wird.

3. Zusatzgerät nach Anspruch 2, wobei das bewegbare
Element (3) erste Halteeinrichtungen (37) zum Hal-
ten des Analysegeräts (5) umfasst, wobei die Ab-
deckung (4) zweite Halteeinrichtungen (44) zum Hal-
ten des Analysegeräts (5) umfasst,
wobei die ersten Halteeinrichtungen (37) eine grö-
ßere Haltekraft zum Halten des Analysegeräts (5)
als die zweiten Halteeinrichtungen (44) aufweisen.

4. Zusatzgerät nach Anspruch 3, wobei die erste Hal-
teeinrichtung (37) eine Vielzahl von hakenartigen
Verbindungsmitteln aufweist.

5. Zusatzgerät nach Anspruch 3, wobei das Analyse-
gerät (5) ein Durchgangsloch (5’) umfasst, die zweite
Halteeinrichtung (44) ein Verbindungsmittel mit ei-
nem Durchmesser umfasst, der höher ist als der des
Durchgangslochs (5’) für die Insertion durch das
Durchgangsloch (5’).

6. Zusatzgerät nach Anspruch 1, wobei das Analyse-
gerät (5) ein Substrat (50) umfasst und eine erste
und eine zweite Elektrode (55, 56) auf dem Substrat
(50) gebildet ist, wobei das Analysegerät (5) durch
das bewegbare Element (3) gehalten wird, wobei
sich ein Teil der ersten und der zweiten Elektrode
(55, 56) seitwärts von dem bewegbaren Element (3)
erstreckt.

7. Zusatzgerät nach Anspruch 1, wobei das Stechele-
ment (21) mit der Haltevorrichtung (2) über einen
kleinen Abschnitt (29) integrierend ist, wobei sich
das Stechelement (21) relativ zu der Haltevorrich-
tung (2) bei einer longitudinalen Belastung auf das
Stechelement (21) bewegt.

8. Verfahren zum Herstellen eines Zusatzgeräts nach

einem der Ansprüche 1 bis 7 für eine Vorrichtung
zur Entnahme von Körperflüssigkeiten, umfassend
einen Abdichtungsschritt des Abdichtens der Stech-
nadel (28), die von einem Hauptkörper des Zusatz-
geräts (1) gehalten wird;
einen Sterilisierungsschritt der Sterilisierung des
Hauptkörpers des Zusatzgeräts (1), der die Stech-
nadel (28) hält; und
einen Analysegerätanordnungsschritt der Anord-
nung eines Analysegeräts (5) in den sterilisierten
Hauptkörper des Zusatzgeräts (1).

9. Verfahren nach Anspruch 8, wobei der Analysege-
rätanordnungsschritt durch Anbringen einer Abdek-
kung (4), die das Analysegerät (5) an den Hauptkör-
per des Zusatzgeräts (1) hält, durchgeführt wird.

10. Verfahren nach Anspruch 8, Wobei
der Hauptkörper des Zusatzgeräts (1) einen Innen-
raum (22) umfasst, der mit der Außenseite über eine
Öffnung (25) kommuniziert,
wobei der Abdichtungsschritt durch Abdichten der
Öffnung (25) mit einer Abdichtung (28) durchgeführt
wird.

11. Verfahren nach Anspruch 10, wobei die Abdichtung
(26) an den Hauptkörper des Zusatzgeräts (1) durch
Ultraschallverbinden in dem Abdichtungsschritt fi-
xiert wird.

12. Verfahren nach Anspruch 8, wobei der Abdichtungs-
schritt die Bildung einer Haltevorrichtung (2), die die
Stechnadel (28) hält und die daran anschließende
Integration der Haltevorrichtung (2) mit  einem be-
wegbaren Element (3) umfasst, wobei das beweg-
bare Element Halteeinrichtungen (37) zum Halten
des Analysegeräts (5) aufweist und relativ zu der
Haltevorrichtung (2) hin und her bewegbar ist.

Revendications

1. Accessoire pour un dispositif d’échantillonnage de
fluide corporel, comprenant :

un élément d’incision (21) comprenant une
aiguille d’incision (28) pour inciser la peau (Sk) ;
un dispositif d’analyse (5) pour obtenir des in-
formations sur un composant cible du fluide
corporel ; et
un corps principal (1) de l’accessoire contenant
l’élément d’incision (21) et le dispositif d’analyse
(5), dans lequel :

le corps principal (1) de l’accessoire com-
prend une cage (2) pour contenir l’élément
d’incision (21) et un élément mobile (3) qui
peut se déplacer avec le dispositif d’analyse
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(5) longitudinalement par rapport à l’aiguille
d’incision (28) et par rapport à la cage (2),
la cage (2) ayant un espace interne (22)
pour le déplacement de l’élément d’incision
(21) et comprenant une ouverture (25) pour
que l’espace interne (22) communique avec
l’extérieur ;
caractérisé en ce que l’espace interne (22)
est scellé par un joint étanche (26) sur
l’ouverture (25) et l’aiguille d’incision est
maintenue scellée dans l’espace interne
(22) de sorte que, lors de l’incision, l’aiguille
d’incision (28) soit configurée pour rompre
le joint étanche (26).

2. Accessoire selon la revendication 1, comprenant en
outre un capuchon (4) qui retient simultanément le
dispositif d’analyse (5) avec l’élément mobile (3),
dans lequel le retrait du capuchon (4) laisse le dis-
positif d’analyse (5) retenu par l’élément mobile (3).

3. Accessoire selon la revendication 2, dans lequel :

l’élément mobile (3) comprend un premier
moyen de retenue (37) pour retenir le dispositif
d’analyse (5),
le capuchon (4) comprenant un second moyen
de retenue (44) pour retenir le dispositif d’ana-
lyse (5),
le premier moyen de retenue (37) ayant une for-
ce de retenue supérieure pour retenir le dispo-
sitif d’analyse (5) que le second moyen de rete-
nue (44).

4. Accessoire selon la revendication 3, dans lequel le
premier moyen de retenue (37) présente une plura-
lité de dispositifs d’engagement analogues à des
crochets.

5. Accessoire selon la revendication 3, dans lequel :

le dispositif d’analyse (5) comprend un trou tra-
versant (5’),
le second moyen de retenue (44) comprend un
élément d’engagement ayant un diamètre su-
périeur à celui du trou traversant (5’) pour insérer
à travers le trou traversant (5’).

6. Accessoire selon la revendication 1, dans lequel le
dispositif d’analyse (5) comprend un substrat (50) et
une première et une seconde électrode (55, 56) for-
mées sur le substrat (50), le dispositif d’analyse (5)
étant retenu par l’élément mobile (3) avec une partie
de la première et de la seconde électrode (55, 56)
qui s’étendent latéralement par rapport à l’élément
mobile (3).

7. Accessoire selon la revendication 1, dans lequel :

l’élément d’incision (21) fait partie intégrante du
support (2) via une portion affaiblie (29),
l’élément d’incision (21) se déplace par rapport
à la cage (2) lors de l’application d’une charge
longitudinale à l’élément d’incision (21).

8. Procédé de fabrication d’un accessoire selon l’une
quelconque des revendications 1 à 7 pour un dispo-
sitif d’échantillonnage de fluide corporel,
comprenant :

une étape de scellage pour étancher l’aiguille
d’incision (28) retenue par le corps principal (1)
de l’accessoire ;
une étape de stérilisation pour stériliser le corps
principal (1) de l’accessoire qui retient l’aiguille
d’incision (28) ; et
une étape de montage du dispositif d’analyse
pour monter un dispositif d’analyse (5) dans le
corps principal stérilisé (1) de l’accessoire.

9. Procédé selon la revendication 8, dans lequel l’étape
de montage du dispositif d’analyse est réalisée en
fixant un capuchon (4) qui retient le dispositif d’ana-
lyse (5) sur le corps principal (1) de l’accessoire.

10. Procédé selon la revendication 8, dans lequel :

le corps principal (1) de l’accessoire comprend
un espace interne (22) communiquant avec l’ex-
térieur via une ouverture (25),
l’étape de scellage étant réalisée en étanchant
l’ouverture (25) par un joint étanche (28).

11. Procédé selon la revendication 10, dans lequel le
joint étanche (26) est fixé au corps principal (1) de
l’accessoire par fusion ultrasonique lors de l’étape
de scellage.

12. Procédé selon la revendication 8, dans lequel l’étape
de scellage comprend la formation d’une cage (2)
contenant l’aiguille d’incision (28) et l’intégration en-
suite de la cage (2) avec un élément mobile (3), l’élé-
ment mobile ayant des moyens de retenue (37) pour
retenir le dispositif d’analyse (5) et étant mobile en
va-et-vient par rapport à la cage (2).
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