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Description

TECHNICAL FIELD

[0001] The present invention relates to a body fluid col-
lecting device to be mounted on an apparatus for meas-
uring components, such an apparatus for measuring the
blood glucose level.

BACKGROUND ART

[0002] There have been proposed several methods for
determining various components in blood, particularly by
analyzing the reaction products resulting from reaction
between specific components in blood and specific en-
zymes. Measurement of blood glucose level is important
to monitor the patient’s status. It has been recommended
that the patient measures his own blood glucose level
every day by himself. In view of the recent increasing
number of diabetics, there is a growing demand for a
simple method and means of measuring blood glucose
level with a minimum of pain.
[0003] Measurements of blood glucose level are usu-
ally accomplished by utilizing the enzymatic reaction to
oxidize glucose. The enzymes for this purpose are glu-
cose oxidase, glucose dehydrogenase, and the like. At
present, colorimetric and electrical methods are used for
determination of blood glucose level. The former method
consists of attaching an indicator paper to a measure-
ment device, introducing blood sample to the indicator
paper which develops a color upon reaction with blood
glucose and optically measuring the thus developed
color. The latter method consists of measuring the
amount of current flowing across electrodes in contact
with the product resulting from enzymatic reaction.
[0004] What is essential for these methods is to collect
blood samples for analysis. Before measurement, the
patient has to collect his own blood. A common way to
achieve this object is by sticking the patient’s skin (that
of the fingertip, for example) with a sticking device pro-
vided with a sticking needle and then squeezing out blood
by pressing with fingers the surrounding of the point of
sticking.
[0005] Unfortunately, the conventional optical meas-
uring method using the indicator paper requires a com-
paratively large amount of blood and hence necessitates
sticking the needle deep into the skin. This causes pain
to the patient and intimidates many patients into giving
up a self measurement of blood glucose level. This holds
true for the electrical measuring method which also re-
quires as much blood as the colorimetric method.
[0006] The conventional sensor used to electrically
measure blood glucose level is usually composed of an
insulating substrate or sheet, carbon or metal electrodes
formed thereon by screen printing or the like, and a layer
that absorbs blood dropped thereon. The layer contains
an enzyme, electron acceptor, and electrolyte for pH ad-
justment. Many of the sensors are in the form of thin strip

chip. In these sensors, the layer to absorb blood is formed
at the distal end or side of the strip, so that it is given a
blood sample directly. This structure presents difficulties
in accurately placing a blood drop or tends to cause a
failure.
[0007] If the sensor in strip form is integrated with a
sticking needle, then the resulting device obviates the
necessity of mounting the sticking needle and the sensor
separately. This will simplify operation and improve us-
ability. This idea, however, poses a problem of making
it difficult to delicately adjust the sticking depth, which is
the fatal cause for pain due to sticking.
[0008] Moreover, the device of integral type is complex
in structure and tends to waste blood infiltrating into gaps
between constituent members.
[0009] In document WO 00/40150, an assembly de-
tachably mounted on a body fluid monitoring system is
disclosed which comprises a lancet including a puncture
needle and means for collecting and detecting a body
fluid. The puncture needle is maintained in sterilized con-
ditions until its use. Further, the assembly comprises a
body fluid guide guiding the body fluid from the puncture
site to the detecting means.
[0010] In document WO 01/41643, a body fluid meas-
uring apparatus is disclosed. The apparatus has a main
body and a lancet holder installed thereon. The lancet
holder comprises a lancet for puncturing an epidermis to
allow body fluid to be bled from the epidermis. Moreover,
a biosensor for specified measurement of the bled body
fluid is provided which is moved towards the puncture
site by a biosensor moving mechanism after puncture of
the epidermis and bleeding of the body fluid.

DISCLOSURE OF THE INVENTION

[0011] It is an object of the present invention to provide
a body fluid collecting device which is easy to operate to
collect body fluid and which is capable of detecting spe-
cific components in body fluid with a small amount of
sample. It is another object of the present invention to
provide a body fluid collecting device of the type integral
with a sticking needle, which permits easy control of stick-
ing depth. It is still another object of the present invention
to provide a body fluid collecting device of the type inte-
gral with a sticking needle, which surely detects specific
components in body fluid.
[0012] The above-mentioned objects are achieved by
the invention defined in the following paragraphs (1) to
(9). Further, some additional aspects and comparative
examples not claimed by the present application are de-
fined in paragraphs (10) to (24).

(1) A body fluid collecting device as defined in claim
1.
(2) The body fluid collecting device as defined in Par-
agraph (1), wherein the concave is a notch formed
by cutting part of the first supporter.
(3) The body fluid collecting device as defined in any
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of Paragraphs (1) or (2), wherein the sensor is bent
or curved in the non-contact space.
(4) The body fluid collecting device as defined in any
of Paragraphs (1) to (3), wherein the first supporter
is arranged closer to the central axis of the body fluid
collecting device than the second supporter.
(5) The body fluid collecting device as defined in Par-
agraph (1), wherein the body fluid duct has a volume
which is 0.5 to 2 times the volume of the measuring
part.
(6) The body fluid collecting device as defined in one
of Paragraphs (1) to (5), wherein the body fluid duct
is 0.1 to 10 mm in length and 0.1 to 3 mm in inside
diameter.
(7) The body fluid collecting device as defined in any
of Paragraphs (1) to (6), wherein the measuring part
is inclined with respect to the lengthwise direction of
the body fluid duct and is positioned in the vicinity of
the outlet opening of the body fluid duct.
(8) The body fluid collecting device as defined in any
of Paragraphs (1) to (7), which further has a guide
that projects from the distal end of the body fluid col-
lecting device and introduces the body fluid into the
inlet opening of the body fluid duct,
the guide being formed such that the distance from
the distal end thereof to the inlet opening of the body
fluid duct is 1 to 10 mm.
(9) The body fluid collecting device as defined in any
of Paragraphs (1) to (8), wherein the sensor electri-
cally detects the prescribed component in the body
fluid by contact with the body fluid.
(10) A body fluid collecting device of the type integral
with a sticking needle which includes:

a needle accommodating part provided with a
sticking needle which sticks the skin to bleed
body fluid,
a sensor to detect prescribed components in the
body fluid, and
a sensor holder which is mounted on the distal
end of the needle accommodating part and
which supports the sensor between the needle
accommodating part and the sensor holder.

(11) The body fluid collecting device of the type in-
tegral with a sticking needle as defined in Paragraph
(10), wherein the sensor has its distal end side
curved or inclined toward the central axis of the stick-
ing needle.
(12) The body fluid collecting device of the type in-
tegral with a sticking needle as defined in Paragraph
(10) or (11), wherein the sensor has its proximal end
side held between the needle accommodating part
and the sensor holder.
(13) The body fluid collecting device of the type in-
tegral with a sticking needle as defined in any of Par-
agraphs (10) to (12), wherein the sensor is capable
of holding the body fluid in its distal end and is pro-

vided with a measuring part to determine the pre-
scribed components.
(14) The body fluid collecting device of the type in-
tegral with a sticking needle as defined in Paragraph
(13), wherein the sensor holder has a body fluid duct
which introduces the body fluid into the measuring
part.
(15) The body fluid collecting device of the type in-
tegral with a sticking needle as defined in Paragraph
(14), wherein the measuring part is inclined with re-
spect to the lengthwise direction of the body fluid
duct and is positioned in the vicinity of the outlet
opening of the body fluid duct.
(16) The body fluid collecting device of the type in-
tegral with a sticking needle as defined in Paragraph
(14) or (15), wherein the sensor holder has a guide
that projects from the distal end thereof and intro-
duces the body fluid into the inlet opening of the body
fluid duct, so that the sticking needle sticks into the
skin while the distal end of the guide is in contact
with the skin.
(17) The body fluid collecting device of the type in-
tegral with a sticking needle as defined in any of Par-
agraphs (10) to (16), wherein the sensor holder is
fixed by fitting to the needle accommodating part.
(18) The body fluid collecting device of the type in-
tegral with a sticking needle as defined in any of Par-
agraphs (10) to (17), which further has means to po-
sition the sensor holder with respect to the length-
wise direction of the needle accommodating part.
(19) The body fluid collecting device of the type in-
tegral with a sticking needle as defined in Paragraph
(18), wherein the positioning means is a step that is
formed on the outside midway in the lengthwise di-
rection of the needle accommodating part such that
the proximal end of the sensor holder comes into
contact with it.
(20) The body fluid collecting device of the type in-
tegral with a sticking needle as defined in any of Par-
agraphs (10) to (19), wherein the sensor holder has
at least the distal end thereof made substantially
transparent.
(21) The body fluid collecting device of the type in-
tegral with a sticking needle as defined in any of Par-
agraphs (10) to (20), which is assembled after the
needle accommodating part has undergone sterili-
zation in such a state that its opening is sealed with
a membrane, the opening being formed at the distal
end of the needle accommodating part such that the
sticking needle can pass through it.
(22) The body fluid collecting device of the type in-
tegral with a sticking needle as defined in Paragraph
(21), wherein the needle accommodating part keeps
its inside sterilized until the time of use.
(23) The body fluid collecting device of the type in-
tegral with a sticking needle as defined in any of Par-
agraphs (10) to (22), which assumes approximately
a rectangular solid in its entire shape.
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(24) The body fluid collecting device of the type in-
tegral with a sticking needle as defined in any of Par-
agraphs (10) to (23), wherein the sensor electrically
detects the prescribed component in the body fluid
by contact with the body fluid.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

FIG. 1 is a perspective view showing the body fluid
collecting device according to the first embodiment
of the present invention.
FIG. 2 is an exploded perspective view of the body
fluid collecting device shown in FIG. 1.
FIG. 3 is a sectional view taken along the line A-A in
FIG. 1.
FIG. 4 is a bottom view of the distal end of the sensor
holder installed in the fluid body collecting device
shown in FIG. 1.
FIG. 5 is a longitudinal sectional view showing one
example of the structure of the sealing member.
FIG. 6 is a longitudinal sectional view showing an-
other example of the structure of the sealing mem-
ber.
FIG. 7 is a longitudinal sectional view showing the
structure of the tip of the body fluid collecting device
according to the second embodiment of the present
invention.
FIG. 8 is a schematic exploded perspective view of
the component measuring apparatus on which is
mounted the body fluid collecting device according
to the present invention.
FIG. 9 is a schematic diagram (partly in section)
showing how the component measuring apparatus
shown in FIG. 8 is made up of a housing, sticking
means, and measuring means.
FIG. 10 is a schematic diagram (partly in section)
showing how the component measuring apparatus
shown in FIG. 8 is made up of a housing, sticking
means, and measuring means.

BEST MODE FOR CARRYING OUT THE INVENTION

<Component measuring apparatus>

[0014] The body fluid collecting device according to
the present invention is mounted on a device for meas-
uring components when it is in use. The latter will be
explained first with reference to FIGS. 8 to 10. In the
following description, it is assumed that the apparatus is
intended to collect body fluid (typically blood) through the
skin and measure (detect) specific components in the
collected body fluid.
[0015] It is desirable to collect body fluid through the
skin of the finger; however, it is also possible to collect
body fluid through the skin of the hand (palm, back, or
side), arm, thigh, or ear lobe. In the following description,

it is assumed that the apparatus is so designed as to
collect body fluid by sticking the fingertip.
[0016] FIG. 8 is a schematic exploded perspective view
of the component measuring apparatus on which is
mounted the body fluid collecting device according to the
present invention. FIGS. 9 and 10 are schematic dia-
grams (partly in section) showing how the component
measuring apparatus shown in FIG. 8 is made up of a
housing, sticking means,
[0017] and measuring means. Incidentally, conven-
tions are adopted as follows in the following description.
"Proximal end", "distal end", "up", "down" represent re-
spectively the right side, the left side, the upper side, and
the lower side in FIGS. 8 to 10.
[0018] The component measuring apparatus (or the
blood component measuring apparatus) 100 shown in
FIG. 8 includes a main body 200, a housing 500 holding
a sticking means 400, a measuring means 700, a power
source (batteries) 900, a circuit board 110 and a control
means 111 mounted thereon, and a display unit 112. The
measuring means 700 is designed to measure (detect)
a specific component (typically glucose in this embodi-
ment) in the collected blood (body fluid). The component
measuring apparatus 100 is designed such that the body
fluid collecting device 1 according to the present inven-
tion is fixed in the distal end of the housing 500.
[0019] The constituents of the apparatus 100 will be
described one by one in the following.
[0020] The main body 200 includes a casing 210 and
a lid 220 and contains the constituents mentioned above.
[0021] The wall 211 at the distal end of the casing 210
has an approximately by rectangular opening 212 (con-
forming to the cross section of the body fluid collecting
device 1 mentioned later) penetrating the wall of the cas-
ing 210. The body fluid collecting device 1 is fitted into
the distal end of the housing 500 through the opening
212.
[0022] In the lid 220, an opening (window) 221 closed
by a transparent sheet is formed, and penetrates the lid
220.
[0023] The display unit 112 is installed at that part in
the main body 200 which corresponds to the window 221.
Thus the window 221 permits the user to see through it
various kinds of information displayed on the display unit
112.
[0024] The display unit 112 consists of liquid crystal
display elements (LCDs) or the like. It displays such in-
formation as power on/off, power source voltage (remain-
ing capacity), measured values, date and time of meas-
urement, error indication, and operation guidance.
[0025] On the lid 220 is arranged a control button 222,
the depressing of which actuates the sticking means 400
mentioned later.
[0026] The control means 111 controls the actions of
each part in the component measuring apparatus 100. It
is also provided with an arithmetic section to calculate
the blood glucose level in response to signals from the
measuring means 700.
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[0027] The battery 900 supplies the control means 111,
the display unit 112, and the measuring means 700 with
electric power for their operation through electric connec-
tions.
[0028] The casing 210 has an opening 212 which cor-
responds to the distal opening 501 of the housing 500.
[0029] As shown in FIGS. 9 and 10, the housing 500
is a cylindrical member having a bottom 510 and an in-
ternal space 520 for accommodation.
[0030] At the distal end of the housing 500, a holder
530 which has an internal shape formed corresponding
to an external shape of the body fluid collecting device 1
is formed. Into the holder 530, the body fluid collecting
device 1 snugly fits.
[0031] The sticking means 400 is held in the internal
space 520 in the proximal side of the holder 530. The
sticking means 400 is so designed as to move distally
the sticking needle 4 which is held by the needle holder
411. The sticking needle 4 has a needle body 41 having
a sharp needle point, which sticks into the skin of the
fingertip F.
[0032] The sticking means 400 includes a plunger 410,
a coil spring 420 to urge the plunger 410 toward the distal
end, and a coil spring 430 to urge the plunger 410 toward
the proximal end.
[0033] The plunger 410 has an integrally formed
cup-like needle holder 411 at its distal end. This needle
holder 411 detachably holds the fitting part 421 of the
sticking needle 4.
[0034] The plunger 410 has an integrally formed elastic
piece 412, which can deform elastically, extending from
its proximal end. This elastic piece 412 has a locking part
413 projecting from its distal end. It deflects up and down
about its proximal end so that the locking part 413 moves
up and down, as shown in FIGS. 9 and 10.
[0035] The top of the locking part 413 is in contact with
the inside of the housing 500 due to the elastic force of
the elastic piece 412 before the body fluid collecting de-
vice 1 is held in the housing 500 (or before the sticking
needle 4 is held by the needle holder 411 of the plunger
410), as shown in FIG. 9. On the other hand, after the
body fluid collecting device 1 has been held in the housing
500 (or after the sticking needle 4 has been held by the
needle holder 411 of the plunger 410), the locking part
413 enters the opening 570 formed in the side wall of the
housing 500 and locked at the edge of the opening 570,
as shown in FIG. 10. Thus the plunger 410 is restrained
from moving forward.
[0036] The coil spring (for sticking) 420 extends from
the plunger 410 toward the proximal end side, so that its
both ends are in contact with the plunger 410 and the
wall 510. On the other hand, the coil spring (for return)
430 extends from the distal end of the plunger 410, so
that its both ends are in contact with the plunger 410 and
the holder 530.
[0037] As shown in FIGS. 9 and 10, outside the housing
500 is an unlocking part 223, which pushes the locking
part 413 toward the internal space 520 (or in the direction

of arrow). This unlocking part 223 is actuated as the con-
trol button 222 (mentioned above) is depressed.
[0038] While the locking part 413 is in engagement with
the edge of the opening 570 (as shown in FIG. 10), the
coil spring 420 is compressed to urge the plunger 410
toward the distal end. As the unlocking part 223 is moved
in the direction of arrow and the locking part 413 is un-
locked (as shown in FIG. 10), the coil spring 420 extends
to move the plunger 410 toward the distal end. As the
result, the sticking needle 4 is moved toward the distal
end, so that the tip of the needle body 41 sticks into the
skin of the fingertip F. In this state, the coil spring 430 is
compressed.
[0039] Then, the coil spring 430 pushes back the
plunger 410 toward the proximal end. The plunger 410
reciprocates (or repeatedly moves toward the distal end
and toward the proximal end) due to elastic force applied
by the coil springs 420 and 430. It eventually comes to
rest at a position where the force of the coil spring 420
balances with that of the coil spring 430.
[0040] While the plunger 410 is at rest, the tip of the
needle body 41 (fixed to the sticking needle 4) is accom-
modated in the body fluid collecting device 1.
[0041] The measuring means 700 includes a voltage
regulating circuit 710 (which applies a prescribed voltage
to the sensor 5 of the body fluid collecting device 1), a
current measuring device 720 for measuring a current
value, and contact points 731 and 732 (which come into
contact with the electrodes 52a and 52b of the sensor 5).
[0042] The contact point 731 is electrically connected
to the battery 900 through the voltage regulating circuit
710, and the contact point 732 is electrically connected
to the battery 900 through the current measuring device
720.
[0043] The measuring means 700 measures (detects),
by means of the current measuring device 720, change
in the current which the sensor 5 outputs according to
the amount of glucose in blood, and it sends the detected
signals to the control means 111.
[0044] The control means (arithmetic unit) 111 per-
forms prescribed computing in response to input signals
and also optionally performs calibration, thereby deter-
mining the blood glucose level. The thus determined
blood glucose level is displayed on the display unit 112.
[0045] On the component measuring apparatus 100
mentioned above is mounted the body fluid collecting
device 1 according to the present invention.

<Body fluid collecting device>

[0046] A detailed description is given below of the body
fluid collecting device according to the present invention.

«First Embodiment»

[0047] The first embodiment of the present invention
covers the body fluid collecting device integral with the
sticking needle.
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[0048] FIG. 1 is a perspective view showing the body
fluid collecting device according to the first embodiment
of the present invention. FIG. 2 is an exploded perspec-
tive view of the body fluid collecting device shown in FIG.
1. FIG. 3 is a sectional view taken along the line A-A in
FIG. 1. FIG. 4 is a bottom view of the distal end of the
sensor holder installed in the fluid body collecting device
shown in FIG. 1. FIGS. 5 and 6 are longitudinal sectional
views showing the examples of structure of the sealing
member. Incidentally, conventions are adopted as fol-
lows in the following description. "Proximal end", "distal
end", "up", and "down" represent respectively the right
side, the left side, the upper side, and the lower side.
[0049] The body fluid collecting device 1 shown in FIG.
1 and other has a needle accommodating part 2, a sensor
5, and a sensor holder 6.
[0050] Descriptions will be made sequentially of the
constituents of the body fluid collecting device 1.
[0051] The needle accommodating section (sticking
needle unit) 2 includes the casing 3 and the sticking nee-
dle 4 which is accommodated in the casing 3 such that
it can move in the axial direction.
[0052] The sticking needle 4 has a needle body 41 and
a hub 42 fixed to the proximal end of the needle body 41.
[0053] The needle body 41 is a hollow or solid member
made of a metallic material, such as stainless steel, alu-
minum, aluminum alloy, titanium, and titanium alloy. It
has a sharp needle point, which sticks into the skin of the
fingertip F, thereby causing the blood to bleed.
[0054] To the proximal end of the needle body 41 is
fixed the hub 42 by welding, bonding (with an adhesive),
fitting, or staking.
[0055] The hub 42 is an approximately cylindrical
member, with its outer surface sliding on the inside of the
casing 3.
[0056] At the proximal end of the hub 42 is formed a
fitting part 421, which fits into the needle holder 411 of
the plunger 410 (sticking means 400) when the body fluid
collecting device 1 is mounted on the component meas-
uring apparatus 100.
[0057] The casing 3 is a cylindrical member having an
opening 31 at its distal end and an opening 32 at its prox-
imal end. The needle body 41 passes through the distal
opening 31 to project from the distal end of the body fluid
collecting device 1.
[0058] The casing 3 has a decreased inside diameter
in its distal part, so that the end surface 422 of the hub
42 comes into contact with the inside surface 33 as the
sticking needle 4 moves in the distal direction. This struc-
ture regulates the maximum length of projection of the
needle body 41 from the distal end of the body fluid col-
lecting device 1. Thus, the needle point of the needle
body 41 does not stick the fingertip F deeper than nec-
essary when the sticking needle 4 sticks the surface of
the fingertip F.
[0059] On the other hand, the casing 3 has an approx-
imately constant inside diameter in its part close to the
proximal end, and is slightly larger than the maximum

outside diameter of the hub 42. This structure permits
the sticking needle 4 to move smoothly in the axial direc-
tion of the housing 3.
[0060] The casing 3 has on its inside (close to the prox-
imal end) a ring-shaped ridge 34 projecting inward. The
ridge 34 engages with the outer periphery of the hub 42
when the body fluid collecting device 1 is not in use (as
shown in FIG. 3), so that the sticking needle 4 is fixed to
the casing 3. In this state, the needle point of the needle
body 41 does not project from the distal opening 31.
[0061] The hub 42 fits into the ridge 34 with an ade-
quate force which is strong enough for the fitting part 421
of the sticking needle 4 to smoothly fit into the needle
holder 411 but weak enough for the hub 42 to easily dis-
engage from the ridge 34 when the sticking means 400
is actuated.
[0062] Incidentally, there are no restrictions in the
method of fixing the hub 42 to the casing 3. Other meth-
ods may be used, for example, by attaching engaging
means to the inside of the casing 3 and/or the outside of
the hub 42; by using friction between the inside of the
casing 3 and the outside of the hub 42; by weakly bonding
or welding together the casing 3 and the hub 42.
[0063] The fitting between the hub 42 and the inside
undercut (or the ridge 34) of the casing 3 blocks entrance
of bacteria into the needle accommodating section 2.
Therefore, the sticking needle 4 remains sterilized until
the body fluid collecting device 1 is used once the needle
accommodating section 2 is sterilized.
[0064] There is a step 35 on the outside of the casing
3 at an intermediate point in the lengthwise direction. The
sensor holder 6 is fitted to the part (fitting part 36) ex-
tending distally from this step 35. When the sensor holder
6 is fitted to the fitting part 36 (as shown in FIGS. 1 and
3), the proximal end of the sensor holder 6 comes into
contact with the step 35, so that the sensor holder 6 is
properly positioned (in the lengthwise direction) with re-
spect to the casing 3 (the needle accommodating section
2). In other words, the step 35 determines the position
of the sensor holder 6 (in the lengthwise direction) with
respect to the needle accommodating section 2. The
state as shown in FIGS. 1 and 3 is referred to as "the
assembled state of the body fluid collecting device 1".
[0065] The position determining means mentioned
above accurately controls how far the needle body 41
projects from the body fluid collecting device 1, thereby
preventing the needle from sticking into the fingertip un-
necessarily deep.
[0066] There are a pair of grooves 37 (facing each oth-
er) extending in the lengthwise direction on the outside
of the casing 3. These grooves 37 function as nonslip
means when a user grips the body fluid collecting device
1, so help the user to firmly grip the body fluid collecting
device 1 by fingers.
[0067] The sensor 5 is intended to determine specific
components in blood. In other words, upon contact with
blood (or body fluid), it electrically measures (or detects)
the blood glucose level.
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[0068] In this embodiment, the sensor 5 should pref-
erably be made of plastics, such as polyethylene tereph-
thalate and polystyrene, so that it bends or curves in the
non-contact space 64 mentioned later. The sensor 5 has,
at the center of the distal end, a measuring part 51 which
is 0.5 to 4.0 mm wide, 1.0 to 10.0 mm long, and 0.01 to
1.0 mm thick. The measuring part 51 is so constructed
as to hold therein blood (body fluid) by capillary phenom-
enon, and it contains reagents to react with glucose (pre-
scribed component) in blood.
[0069] The sensor 5 also has, on its upper side, a pair
of electrodes 52a and 52b in the form of thin film, as
shown in FIG. 2. These electrodes have their distal ends
positioned on the measuring part 51.
[0070] When the body fluid collecting device 1 is
mounted on the component measuring apparatus 100,
the contact points 731 and 732 of the measuring means
700 are in contact with (and electrically connected to) the
electrodes 52a and 52b, respectively, so that voltage is
applied to the measuring part 51 through the electrodes
52a and 52b.
[0071] The reagents used for determination include at
least one species of oxidoreductases (such as glucose
oxidase and glucose dehydrogenase) and at least one
species of electron acceptors (such as potassium ferri-
cyanide, ferrocene derivative, quinone derivatives, and
metal complexes).
[0072] The determination of blood glucose level is
based on the principle which is explained in the following.
It is assumed that the reagent used for determination is
a combination of glucose oxidase (GOD) and potassium
ferricyanide (K3 [Fe(III) (CN)6] ).
[0073] When blood enters the measuring part 51, glu-
cose in the blood specifically reacts with GOD to evolve
gluconic acid and electrons. Then, these electrons con-
vert (reduce) the potassium ferricyanide (K3[Fe(III)(CN)6])
into potassium ferrocyanide (K4[Fe(II) (CN)6]). The potas-
sium ferrocyanide is restored (oxidized) again to potas-
sium ferricyanide by voltage applied from the measuring
means 700. At this time, current occurs. The amount of
this current is proportional to the amount of glucose;
therefore, it is possible to calculate the blood glucose
level by measuring (detecting) the change in current from
the sensor 5 with the help of the measuring means 700.
[0074] The sensor 5 mentioned above is held between
the needle accommodating part 2 and the sensor holder
6. The sensor holder 6 is mounted on the distal end of
the needle accommodating part 2. (The distal end is the
mounting part 36 of the casing 3.)
[0075] The sensor holder 6 has a pair of side walls 61
and 61 facing each other and a top plate 62 (which con-
nects the side walls and has a U-shaped cross section).
[0076] On the inside of each side wall 61 is formed a
groove 611 extending in the lengthwise direction. When
the body fluid collecting device 1 is assembled, both sides
of the mounting part 36 of the casing 3 fit into these
grooves 611, so that the sensor holder 6 is fixed to the
needle accommodating part 2.

[0077] The sensor holder 6 and the casing 3 (the nee-
dle accommodating part 2) are in contact with each other
through flat surfaces, so that the flat sensor 5 is held
(supported) stably and firmly.
[0078] In addition, when the body fluid collecting device
1 is assembled, the proximal end of the sensor 5 is held
between the top of the mounting part 36 of the casing 3
and the inside (or the lower side) 621 of the top plate 62.
This simple structure firmly fixes the sensor 5, and hence
the body fluid collecting device 1 can be assembled very
easily. In this embodiment (in which the body fluid col-
lecting device has the sticking needle integral therewith),
there is a second supporter 82 that supports the proximal
end of the sensor 5. Inside the distal end of the sensor
holder 6 is a first supporter 81 that supports the vicinity
of the measuring part 51 of the sensor 5.
[0079] In other words, the body fluid collecting device
1 has a first supporter 81 (which supports the vicinity of
the measuring part 51 of the sensor 5) and a second
supporter 82 (which supports the sensor 5 at its part clos-
er to the proximal side than the first supporter 81).
[0080] At the distal end of the sensor holder 6 is formed
a blood (body fluid) duct 63 communicating with the first
supporter 81. This blood duct 63 collects blood bleeding
from the fingertip F at which the sticking needle 4 has
been stuck, and then it introduces the collected blood to
the distal end (the measuring part 51) of the sensor 5
supported by the first supporter 81.
[0081] The blood duct 63 is a thin orifice, which has an
opening 631 at its distal end (from which blood enters)
and an opening 632 at its proximal end (from which blood
leaves). Blood is fed to the measuring part 51 through
the blood duct 63 by capillary phenomenon.
[0082] The blood duct 63 that relies on capillary phe-
nomenon should have adequate dimensions (especially,
an adequate ratio of length to inside diameter).
[0083] To be concrete, the length (indicated by L in
FIG. 4) of the blood duct 63 should be about 0.1 to 10
mm, preferably about 0.5 to 5 mm, although it is not spe-
cifically restricted. Also, the inside diameter (indicated by
D in FIG. 4) should be about 0.1 to 3 mm, preferably
about 0.5 to 1.5 mm, although it is not specifically restrict-
ed.
[0084] The volume of the blood duct 63 should be about
0.5 to 2 times, preferably 0.8 to 1.5 times, the volume of
the measuring part 51 of the sensor 5, although it is not
specifically restricted. Specifying the volume of the blood
duct 63 based on the volume of the measuring part 51
makes it possible to reduce the amount of blood to be
collected. As the result, the amount of bleeding from the
stuck point of the fingertip F is reduced and hence the
patient’s strain is also reduced. Moreover, if the amount
of blood is not enough to fill the blood duct 63, blood does
not come into contact with the measuring part 51. This
avoids failure in measurement due to insufficient blood
sample.
[0085] The first supporter 81 mentioned above is
placed nearer the central axis of the sticking needle 4
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than the second supporter 82 mentioned above. The ad-
vantage of arranging the first and second supporters 81
and 82 in this manner is that the sensor 5 is bent or curved
in the non-contact space 64 mentioned later (which is
between the first supporter 81 and the second supporter
82). In other words, the distal end of the sensor 5 is bent
(or inclined) toward the central axis of the sticking needle
4, and hence the measuring part 51 of the sensor 5 is
arranged aslant with respect to the lengthwise direction
of the blood duct 63. Moreover, with the distal end of the
sensor 5 bent or inclined toward the central axis of the
sticking needle 4, the sensor 5 is firmly fixed by the first
and second supporters 81 and 82, and the distal end of
the sensor 5 is brought close to the sticking position.
[0086] Also, as mentioned above, the vicinity of the
measuring part 51 of the sensor 5 is supported by the
first supporter 81 and the measuring part 51 is placed
near the vicinity of the opening 632 (for outlet) of the
blood duct 63.
[0087] Arrangement in this manner offers the advan-
tage that the blood introduced through the blood duct 63
is efficiently fed into the measuring part 51 and hence
the blood glucose level can be measured with a less
amount of blood sample.
[0088] Especially, the body fluid collecting device 1
mentioned above has a non-contact space 64 (in which
the surface of the sensor 5 does not come into contact
with the inside of the sensor holder 6) between the first
supporter 81 and the second supporter 82. The volume
of the non-contact space 64 is larger than that of the
space demarcated by the first supporter 81. Thus, the
blood introduced through the blood duct 63 by capillary
phenomenon reaches the first supporter 81 but its move-
ment toward the proximal end is prevented. As the result,
the collected blood stays in the first supporter 81 and is
supplied to the measuring part 51 efficiently (without
waste). This leads to reduction in the amount of blood to
be collected.
[0089] In this embodiment, the non-contact space 64
prevents blood (body fluid) from infiltrating into any other
part than the measuring part 51 of the sensor 5.
[0090] In addition, above the proximal end of the first
supporter 81 is formed a concave 811 that communicates
with the non-contact space 64. In this embodiment, this
concave 811 is formed by partly cutting out the first sup-
porter 81, as shown in FIG. 4. The concave (notch) 811
certainly prevents blood from infiltrating into the proximal
end of the sensor 5 along the upper lateral side of the
sensor 5.
[0091] Incidentally, the means to prevent infiltration of
blood (or body fluid) does not necessarily to be the
non-contact space 64 formed between the first supporter
81 and the second supporter 82. The same object will be
achieved by making water-repellent the vicinity of the
proximal end of the first supporter 81.
[0092] At the end of the sensor holder 6 is formed a
guide 7 (which projects from the end). This guide 7 effi-
ciently introduces blood into the opening (inlet) 631 of

the blood duct 63. It has a plurality of legs. (Two legs 71a
and 71b are shown in FIG. 4.)
[0093] The legs 71a and 71b extend from the vicinity
of the opening (inlet) 631 of the blood duct 63 toward the
central axis of the sticking needle 4. In addition, the legs
71a and 71b gradually separate from each other as they
extend toward the central axis.
[0094] In other words, the legs 71a and 71b are so
arranged as to incline inward, but they do not join together
at their lower ends (as shown in FIG. 1). Therefore, they
do not clog the blood duct 63 (or the internal space of
the guide 7) when the distal end of the guide 7 is brought
into contact with the skin of the fingertip F for blood col-
lection. That is, they secure the passage for blood, there-
by ensuring smooth supply of blood to the measuring
part 51.
[0095] Incidentally, the number of legs is not limited to
the one shown in the figure; it may be three or more.
[0096] The distance from the distal end of the guide 7
to the opening (inlet) 631 of the blood duct 63 should
preferably be about 0.1 to 10 mm, more preferably about
0.2 to 3 mm. (The distance is indicated by "A" in FIG. 3.)
The thus specified length (A) is necessary for a small
amount of blood to be introduced efficiently into the open-
ing (inlet) 631 of the blood duct 63.
[0097] The guide 7 should preferably be hydrophili-
cized, so that it rapidly introduces blood into the opening
(inlet) 631 of the blood duct 63.
[0098] Hydrophilicizing may be accomplished by phys-
ical activation such as ozone treatment, plasma treat-
ment, glow discharge, corona discharge, and UV light
irradiation, or by chemical coating with any of surfactant,
water-soluble silicone, hydroxypropyl cellulose, polyeth-
ylene glycol, polypropylene glycol, and the like.
[0099] Alternatively, the guide 7 itself may be formed
from a highly hydrophilic material such as acrylic resin.
[0100] Such hydrophilicizing as mentioned above may
also be applied to other parts (e.g., the inside of the first
supporter 81) of the body fluid collecting device 1.
[0101] The sensor holder 6 (or the body fluid collecting
device 1) has its distal end made substantially transpar-
ent (colorless, colored, or translucent), so that the user
(or patient) can watch (from outside of the body fluid col-
lecting device 1) blood being fed to the measuring part
51 through the blood duct 63. This permits the user (or
patient) to feel easy. Moreover, in this way it is possible
to avoid failure in measurements (or incorrect measure-
ment) due to insufficient blood collection (or malfunction
of blood introduction into the blood duct 63).
[0102] The sensor holder 6 (or the top plate 62) has a
notch 622 formed at its proximal end. When the body
fluid collecting device 1 is assembled, the notch 622 per-
mits the proximal end of the electrodes 52a and 52b of
the sensor 5 to be exposed to the outside of the body
fluid collecting device 1.
[0103] When the body fluid collecting device 1 is
mounted on the component measuring apparatus 100
(or the housing 500), the contact points 731 and 732 ad-
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vances into the notch 622, so that a part of their vertices
come into contact with the electrodes 52a and 52b.
[0104] The step 35 of the needle accommodating part
2 (or the casing 3) has an inclined plane 351 formed at
the position corresponding to the notch 622. The inclined
plane 351 permits the contact points 731 and 732 to ad-
vance into and retract from the notch 622 smoothly when
the body fluid collecting device 1 is mounted and dis-
mounted on and from the component measuring appa-
ratus 100.
[0105] The sensor holder 6, casing 3, and hub 42 men-
tioned above should preferably be made of plastics. Ex-
amples of the plastics include ABS resin, AS resin, pol-
yethylene, polypropylene, polystyrene, polyvinyl chlo-
ride, polyvinylidene chloride resin, polyphenylene oxide,
thermoplastic polyurethane, polymethyl methacrylate,
polyoxyethylene, fluorocarbon resin, polycarbonate,
polyamide, acetal resin, acrylic resin, polyethylene
terephthalate, and other thermoplastic resins (which are
capable of injection molding), and phenolic resin, epoxy
resin, silicone resin, unsaturated polyester resin, and oth-
er thermosetting resins.
[0106] The body fluid collecting device 1 is assembled
after the needle accommodating part 2 has been steri-
lized with ethylene oxide gas (EOG) or the like. In this
embodiment, the needle accommodating part 2 is steri-
lized after sealing the distal opening 31 of the casing 3
with a membrane 91 which permits gas permeation but
prevents the passage of bacteria.
[0107] In the proximal part of the needle accommodat-
ing part 2 before the body fluid collecting device 1 is in
use, the peripheral part of the hub 42 fits into the ridge
34 and the sticking needle 4 is fixed to the casing 3, as
mentioned above. The fitting part allows the passage of
gas to a certain degree but prevents the passage of bac-
teria. Therefore, if the distal opening 31 of the casing 3
is sealed with a membrane (filter) 91 and then sterilization
is performed, the inside of the needle accommodating
part 2 remains sterilized until the body fluid collecting
device 1 is put to use.
[0108] The membrane 91 (as shown in FIG. 3) is un-
sealed as it is pierced by the needle point of the needle
body 41 when the sticking needle 4 sticks the fingertip F.
[0109] The sealing member may be constructed differ-
ently as explained later with reference to FIGS. 5 and 6.
[0110] The sealing member shown in FIG. 5 is the
membrane 92, which is identical with the membrane
mentioned above. It has one end 921 thereof fixed to the
lid 11 of the case 10 which accommodates the body fluid
collecting device 1. To be concrete, one end 921 of the
membrane 92 is held (and fixed) between the lid 11 and
the internal member 12 placed in the lid 11. Therefore,
as soon as the lid 11 of the case 10 is removed, the
membrane 92 peels off from the needle accommodating
part 2 to open it.
[0111] The sealing member shown in FIG. 6 is the pin
93, with its one end 931 fitting into the distal opening 31
of the casing 3. FIG. 6 shows the body fluid collecting

device 1 which has been assembled after sterilization of
the needle accommodating part 2 with its end closed.
[0112] When the body fluid collecting device 1 is ac-
commodated in the case 10, the fitting part 932, which
is formed at another end of the pin 93, fits into the hole
11a which is formed inside the lid 11.
[0113] The lid 11 fits into the case 10 with a larger force
than the pin 93 fits into the distal opening 31 of the casing
3. Therefore, as soon as the lid 11 is removed, the pin
93 releases itself from the needle accommodating part
2 to open it.
[0114] The body fluid collecting device 1 mentioned
above assumes approximately a rectangular solid as
shown in FIGS. 1 and 2. Therefore, it does not roll about
on the table before and after its use, and there is no pos-
sibility of blood being scattered after blood collection.
[0115] When the body fluid collecting device 1 is
mounted on the component measuring apparatus 100,
its distal end projects from the apparatus 100 as shown
in FIG. 10. To use it, the distal end of the guide 7 is brought
into contact with the surface (skin) of the fingertip F and
then the sticking needle 4 sticks the surface of the fin-
gertip F. The body fluid collecting device 1 used in this
manner permits the user to establish the reference posi-
tion that regulates the depth the sticking needle 4 reaches
when it sticks into the fingertip F (or the length over which
the needle body 41 projects). By using the distal end of
the body fluid collecting device 1 as the reference position
in this manner, it is possible to ensure uniform sticking
into the fingertip F by the sticking needle 4. The foregoing
structure permits the sticking needle 4 to stick the finger-
tip F in the neighborhood of the guide 7. Thus the guide
7 captures blood advantageously.
[0116] In addition, since the body fluid collecting device
1 has the sticking needle 4 and the sensor 5, as men-
tioned above, it is capable of continuous operation: nee-
dle sticking, blood collection, blood supply to the sensor
5, and determination of components. This facilitates easy
and rapid measurements of blood glucose level. Moreo-
ver, the component measuring apparatus 100 merely
needs simple preparatory operation, and this facilitates
periodic use or repeated use. The body fluid collecting
device 1 mentioned above is suitable for measurements
of blood glucose level by the patient oneself. It is simple
in structure, inexpensive, and suitable for mass produc-
tion. A description is given below of the method for using
the body fluid collecting device 1 mounted on the com-
ponent measuring apparatus 100.

[1] First, the body fluid collecting device 1 is mounted
on (inserted into) the mounting part 530 of the hous-
ing 500 through the opening 212 of the casing 210,
so that the fitting part 421 of the sticking needle 4
fits on the needle holder 411.
The body fluid collecting device 1 is pushed further
toward the proximal end, so that the plunger 410 is
moved toward the proximal end against the urging
force of the coil spring 420. In the initial state, a part
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in the vicinity of the vertex of the locking part 413 is
kept in contact with the inside of the housing 500 by
the elastic force of the elastic piece 412. As soon as
the locking part 413 reaches the position of the open-
ing 570, it projects into the opening 570, as shown
in FIG. 10. In this state, the locking part 413 is caught
by the edge of the opening 570 even after the re-
moval of force to press the plunger 410 toward the
proximal end by the body fluid collecting device 1.
Thus, the plunger 410 is kept from moving toward
the distal end. In this state, the coil spring 420 is
compressed. Now, the procedure for sticking and
blood collection by the sticking means 400 is ready
to start.
In this stage, the contact points 731 and 732 of the
measuring means 700 advance into the notch 622
of the sensor holder 6, so that they come into contact
with the electrodes 52a and 52b of the sensor 5,
respectively. In this way the sensor 5 is electrically
connected to the measuring means 700.
[2] Then, the power switch (not shown) is turned on,
so that the component measuring apparatus 100 is
activated for measuring operation.
[3] The patient presses his fingertip F against the
distal end of the guide 7 (or the distal end of the body
fluid collecting device 1), as shown in FIG. 10. While
keeping this state, the patient depresses the control
button 222 to activate the component measuring ap-
paratus 100.
With the control button 222 depressed, the unlocking
part 223 moves in the direction of arrow as shown
in FIG. 10. It comes into contact with the locking part
413 and depresses it back into the internal space
520 of the housing 500. Thus, the locking part 413
is disengaged, and the plunger 410 is moved toward
the distal end by the elastic force of the coil spring
420 (which has been compressed). The movement
of the plunger 410 toward the distal end causes the
sticking needle 4 to move toward the distal end, so
that the needle point of the needle body 41 pierces
the membrane 91, passes through the distal opening
31, projects from the distal end of the body fluid col-
lecting device 1, and sticks into the skin of the fin-
gertip F.
After that the coil spring 430 pushes back the plunger
410 toward the proximal end. The plunger 410 re-
ciprocates (or repeatedly moves toward the distal
end and toward the proximal) due to elastic force
applied by the coil springs 420 and 430. It eventually
comes to rest at a position where the force of the coil
spring 420 balances with that of the coil spring 430.
In this stage, the needle point of the needle body 41
is accommodated in the body fluid collecting device
1. In other words, the body fluid collecting device 1
is so designed as to prevent the needle point of the
needle body 41 from projecting from its distal end
while it is not in use. Thus, it is quite safe to use
without possibility of inadvertent injury and infection

to the skin.
[4] The component measuring apparatus 100, with
the body fluid collecting device 1 mounted thereon,
is placed on a desk temporarily. Using his fingers,
the patient kneads that part of the fingertip F which
has been stuck by the sticking needle 4 so as to
assist bleeding.
This step, however, may be omitted unless it is nec-
essary.
[5] Holding the component measuring apparatus 100
again, the patient brings the guide 7 of the body fluid
collecting device 1 into contact with the blood forming
a small drop at that part of the fingertip where the
needle has been stuck in the step [4] mentioned
above.
In this step, the guide 7 introduces the blood into the
opening (inlet) 631 of the blood duct 63. The blood
passes through the blood duct 63 and reaches the
measuring part 51 of the sensor 5 due to capillary
phenomenon.
In the measuring part 51, glucose in the blood reacts
with the reagents, thereby generating electric current
in proportion to the amount of glucose.
[6] The control means 111 measures, with the meas-
uring means 700, the change in current from the sen-
sor 5 and performs arithmetic operations according
to the thus obtained data. After temperature and he-
matocrit corrections, it determines the blood glucose
level.
The thus calculated blood glucose level is displayed
on the display unit 112, so that the patient can know
his own blood glucose level.
The foregoing procedure makes it possible to rapidly
and surely collect blood necessary and sufficient for
measurement and to accurately determine the blood
glucose level (or the amount of a specific component
in blood) with a less amount of blood.

«Second Embodiment»

[0117] The second embodiment of the present inven-
tion covers another body fluid collecting device which is
integral with the sticking needle.
[0118] FIG. 7 is a longitudinal sectional view showing
the distal end of the body fluid collecting device in the
second embodiment of the present invention. Incidental-
ly, the following conventions are adopted. "Proximal end"
and "distal end" represent respectively the right side and
the left side in FIG. 7.
[0119] The following describes the difference between
the body fluid collecting device 1 in the second embodi-
ment (shown in FIG. 7) and that in the first embodiment,
without describing those items common to them.
[0120] The body fluid collecting device 1 in the second
embodiment is identical with that in the first embodiment
except that the guide 7 differs in shape.
[0121] In the second embodiment, the guide 7 consists
of a capillary tube 72 having an internal space 721 com-
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municating with the blood duct 63. The distal end of the
guide 7 serves as a reference for contact with blood. It
facilitate the step [5] mentioned above, while surely pre-
venting the loss of blood which otherwise would occur
because blood adheres to other parts than the guide 7
when the distal end of the guide 7 is brought into contact
with the blood drop at the sticking point.
[0122] At the distal end of the capillary tube 72 is
formed a groove 722 communicating with the internal
space 721 (blood duct 63). The groove shown in FIG. 7
is a straight one extending in the radial direction of the
capillary tube 72, and its both ends are open to the ex-
ternal periphery of the capillary tube 72.
[0123] The groove 722 prevents the internal space 721
of the capillary tube 72 (blood duct 63) from being clogged
when the distal end of the capillary tube 72 (guide 7) is
brought into contact with the skin of the fingertip F for
blood collection, thereby ensuring the passage of blood
and the smooth supply of blood to the blood measuring
part 51.
[0124] The depth of the groove 722 varies depending
on the surface state of the fingertip F without specific
restrictions. However, it is usually no smaller than 0.1
mm, preferably from 0.2 to 1.8 mm. With an excessively
shallow depth, the groove 722 will not permit blood to
pass sufficiently through the internal space 721 when the
distal end of the guide is strongly pressed against the
skin of the fingertip F.
[0125] The groove 722 is not restricted in shape,
number, and arrangement to the shown one. It may be
constructed in such a way that when the distal end of the
capillary tube 72 is brought into contact with the skin of
the fingertip F, part of it remains free. In other words,
more than one groove 722 (in an X-shaped pattern) ra-
diating from the central axis of the capillary tube may be
formed.
[0126] The body fluid collecting device constructed in
this manner produces the same effect as that in the first
embodiment.
[0127] Although the invention has been described in
its preferred form (body fluid collecting devices illustrated
above), it is to be understood that the invention is not
limited to such specific embodiments but each constitu-
ent will be replaced by any one which produces the same
effect. It goes without saying that the body fluid collecting
device according to the present invention will fully pro-
duce its effect even though it is not provided with the
sticking needle or the needle accommodating part.
[0128] To be concrete, the sticking needle used for the
body fluid collecting device of the present invention may
be replaced by another one (such as a syringe) for blood
collection. Even in such a case, the present body fluid
collecting device has the first supporter 81 and the sec-
ond supporter 82 (which is closer to the proximal end
than the first supporter 81) such that they form a non-
contact space 64 between them in which the surface of
the sensor 5 is substantially not in contact with the inside
of the sensor holder 6, and the volume of the non-contact

space 64 is larger than that of the space demarcated by
the first supporter 81. Therefore, the blood reaches the
first supporter 81 but does not move further toward the
proximal end. Thus, the collected blood is retained in the
first supporter 81 and then supplied to the measuring part
51 efficiently without any loss. This makes it possible to
reduce the amount of blood to be collected.
[0129] In the one provided with the guide 7 and the
blood duct 63, blood passes through the blood duct 63
due to capillary phenomenon and efficiently reaches the
measuring part 51 which is aslant with respect to the
lengthwise direction of the blood duct 63. This makes it
possible to reduce the amount of blood to be collected.
[0130] According to the present invention, two or more
constructions in the above-mentioned embodiments may
be properly combined with each other.
[0131] The embodiments mentioned above are de-
signed on the assumption that the body fluid to be col-
lected is blood. However, the body fluid to be collected
is not limited to blood. The body fluid may include urine,
sweat, lymph, spinal fluid, bile, and saliva.
[0132] In addition, the embodiments mentioned above
are designed on the assumption that the component to
be determined is glucose (blood glucose level). However,
the component for measurement is not limited to glucose;
it includes, for example, alcohols, sugars, cholesterol,
lactic acid, vitamins, hemoglobin, uric acid, creatinine,
proteins, and inorganic ions (such as sodium).
[0133] The reagent in the sensor contains an oxidore-
ductase, which may be selected from alcohol oxidase,
alcohol dehydrogenase, galactose oxidase, fructose de-
hydrogenase, cholesterol oxidase, cholesterol dehydro-
genase, lactic acid oxidase, lactic acid dehydrogenase,
ascorbic acid oxidase, bilirubin oxidase, and xanthine ox-
idase.
[0134] In the above-mentioned embodiments, the sen-
sor is intended to determine the amount of specific com-
ponents. However, it may also be intended for qualitative
and/or quantitative analysis of specific components.
[0135] The sensor should preferably be so designed
as to carry out analysis electrically by means of the
above-mentioned reagents. However, analysis with an
optical or any other means may also be adopted.

INDUSTRIAL APPLICABILITY

[0136] As mentioned above, the present invention pro-
duces the following effects.
[0137] The body fluid collecting device permits the user
to collect body fluid easily and detects specific compo-
nents in body fluid with a small amount of sample.
[0138] The body fluid collecting device is easy to as-
semble and is capable of easily controlling the depth of
sticking. Moreover, it surely detects prescribed compo-
nents in body fluid.
[0139] The body fluid collecting device is provided with
a sticking needle so that it can perform in succession
sticking, body fluid collection, supply of body fluid to the
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sensor, and detection of prescribed components. There-
fore, it can easily and rapidly detect prescribed compo-
nents. It can be easily made ready for use, which is ad-
vantageous for periodic use and repeated use.
[0140] The body fluid collecting device prevents inad-
vertent accidents, such as sticking twice the skin of the
fingertip, and hence it is safe to use.
[0141] Therefore, the body fluid collecting device ac-
cording to the present invention is suitable for determi-
nation of blood glucose level by the patient himself. It is
simple in structure, inexpensive, and suitable for mass
production.

Claims

1. A body fluid collecting device (1) including a sensor
(5) to detect a prescribed component in the body
fluid, wherein
said sensor (5) includes at its distal end a measuring
part (51) capable of holding said body fluid, and
said body fluid collecting device (1) includes a first
supporter (81) to support the vicinity of said meas-
uring part (51) of said sensor (5) and a second sup-
porter (82) to support said sensor (5) at a place closer
to the proximal end than said first supporter (81),
the body fluid collecting device (1) further comprises
a body fluid duct (63) having a first opening (631)
towards the distal end of the body fluid collecting
device (1) and a second opening (632) towards the
sensor (5), wherein the measuring part (51) of the
sensor (5) is at least partially accommodated in the
body fluid duct (63), wherein
the body fluid duct (63) is configured to exhibit cap-
illary action between the first opening (631) and the
vicinity of the measuring part (51) of the sensor (5),
and characterized in that
said first supporter (81) has at its proximal end a
concave (811) that communicates with a non-con-
tact space (64) between the first supporter (81) and
the second supporter (82) in which the surface of
said sensor (5) does not come into contact with the
inside of said body fluid collecting device (1).

2. The body fluid collecting device (81) as defined in
Claim 1, wherein said concave (811) is a notch
formed by cutting part of said first supporter (81).

3. The body fluid collecting device (1) as defined in any
of Claim 1 or 2, wherein said sensor (5) is bent or
curved in said non-contact space (64).

4. The body fluid collecting device (1) as defined in any
of Claims 1 to 3, wherein said first supporter (81) is
arranged closer to the central axis of said body fluid
collecting device (1) than said second supporter (82).

5. The body fluid collecting device (1) as defined in

Claim 1, wherein said body fluid duct (63) has a vol-
ume which is 0.5 to 2 times the volume of said meas-
uring part (51).

6. The body fluid collecting device (1) as defined in one
of Claims 1 to 5, wherein said body fluid duct (63) is
0.1 to 10 mm in length and 0.1 to 3 mm in inside
diameter.

7. The body fluid collecting device (1) as defined in any
of Claims 1 to 6, wherein said measuring part (51)
is inclined with respect to the lengthwise direction of
said body fluid duct (63) and is positioned in the vi-
cinity of the outlet opening (632) of said body fluid
duct (63).

8. The body fluid collecting device (1) as defined in any
of Claims 1 to 7, which further includes a guide (7)
that projects from the distal end of said body fluid
collecting device (1) and introduces said body fluid
into the inlet opening (631) of said body fluid duct
(63),
said guide(7) being formed such that the distance
from the distal end thereof to the inlet opening (631)
of said body fluid duct (63) is 1 to 10 mm.

9. The body fluid collecting device (1) as defined in any
of Claims 1 to 8, wherein said sensor (5) electrically
detects the prescribed component in the body fluid
by contact with said body fluid.

Patentansprüche

1. Körperflüssigkeitssammelvorrichtung (1) mit einem
Sensor (5), um einen vorgeschriebenen Bestandteil
in der Körperflüssigkeit zu erfassen, wobei
der Sensor (5) an seinem fernen Ende einen
Messteil (51) aufweist, das dazu in der Lage ist, die
Körperflüssigkeit zu halten, und
die Körperflüssigkeitssammelvorrichtung (1) einen
ersten Träger (81), um die Umgebung des Messteils
(51) des Sensors (5) zu tragen, und einen zweiten
Träger (82) aufweist, um den Sensor (5) an einer
Stelle zu tragen, die näher als der erste Träger (81)
an dem nahen Ende ist,
die Körperflüssigkeitssammelvorrichtung (1) außer-
dem einen Körperflüssigkeitskanal (63) umfasst, der
zum fernen Ende der Körperflüssigkeitssammelvor-
richtung (1) hin eine erste Öffnung (631) und zum
Sensor (5) hin eine zweite Öffnung (632) hat, wobei
der Messteil (51) des Sensors (5) zumindest teilwei-
se in dem Körperflüssigkeitskanal (63) unterge-
bracht ist, wobei
der Körperflüssigkeitskanal (63) so gestaltet ist,
dass er zwischen der ersten Öffnung (631) und der
Umgebung des Messteils (51) des Sensors (5) Ka-
pillarwirkung zeigt, und
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dadurch gekennzeichnet, dass
der erste Träger (81) an seinem nahen Ende eine
Höhlung (811) hat, die zwischen dem ersten Träger
(81) und dem zweiten Träger (82) mit einem berüh-
rungsfreien Raum (64) in Verbindung steht, in dem
die Oberfläche des Sensors (5) mit dem Inneren der
Körperflüssigkeitssammelvorrichtung (1) keine Be-
rührung eingeht.

2. Körperflüssigkeitssammelvorrichtung (81) wie im
Anspruch 1, wobei die Höhlung (811) eine Einker-
bung ist, die durch Herausschneiden eines Teils des
ersten Trägers (81) gebildet ist.

3. Körperflüssigkeitssammelvorrichtung (1) wie im An-
spruch 1 oder 2, wobei der Sensor (5) in dem berüh-
rungsfreien Raum (64) gebogen oder gekrümmt ist.

4. Körperflüssigkeitssammelvorrichtung (1) wie in ei-
nem der Ansprüche 1 bis 3, wobei der erste Träger
(81) näher als der zweite Träger (82) an der Mittel-
achse der Körperflüssigkeitssammelvorrichtung (1)
angeordnet ist.

5. Körperflüssigkeitssammelvorrichtung (1) wie im An-
spruch 1, wobei der Körperflüssigkeitskanal (63) ein
Volumen hat, das 0,5- bis 2-mal so groß wie das
Volumen des Messteils (51) ist.

6. Körperflüssigkeitssammelvorrichtung (1) wie in ei-
nem der Ansprüche 1 bis 5, wobei der Körperflüs-
sigkeitskanal (63) eine Länge von 0,1 bis 10 mm und
einen Innendurchmesser von 0,1 bis 3 mm hat.

7. Körperflüssigkeitssammelvorrichtung (1) wie in ei-
nem der Ansprüche 1 bis 6, wobei der Messteil (51)
bezüglich der Längsrichtung des Körperflüssigkeits-
kanals (63) geneigt ist und in der Umgebung der Aus-
lassöffnung (632) des Körperflüssigkeitskanals (63)
gelegen ist.

8. Körperflüssigkeitssammelvorrichtung (1) wie in ei-
nem der Ansprüche 1 bis 7, die außerdem eine Füh-
rung (7) aufweist, die von dem fernen Ende der
Körperflüssigkeitssammelvorrichtung (1) vorsteht
und die Körperflüssigkeit in die Einlassöffnung (631)
des Körperflüssigkeitskanals (63) einleitet,
wobei die Führung (7) derart ausgebildet ist, dass
der Abstand von ihrem fernen Ende zur Einlassöff-
nung (631) des Körperflüssigkeitskanals (63) 1 bis
10 mm beträgt.

9. Körperflüssigkeitssammelvorrichtung (1) wie in ei-
nem der Ansprüche 1 bis 8, wobei der Sensor (5)
den vorgeschriebenen Bestandteil in der Körperflüs-
sigkeit elektrisch durch Berührung mit der Körper-
flüssigkeit erfasst.

Revendications

1. Dispositif de collecte de fluide corporel (1) compor-
tant un capteur (5) destiné à détecter un composant
prescrit dans le fluide corporel, dans lequel
ledit capteur (5) comporte à son extrémité distale
une partie de mesure (51) capable de soutenir ledit
fluide corporel, et
ledit dispositif de collecte de fluide corporel (1) com-
porte un premier support (81) pour supporter le voi-
sinage de ladite partie de mesure (51) dudit capteur
(5) et un deuxième support (82) pour supporter ledit
capteur (5) à un endroit plus proche de l’extrémité
proximale que ledit premier support (81),
le dispositif de collecte de fluide corporel (1) com-
prend en outre une conduite de fluide corporel (63)
ayant une première ouverture (631) vers l’extrémité
distale du dispositif de collecte de fluide corporel (1)
et une deuxième ouverture (632) vers le capteur (5),
où la partie de mesure (51) du capteur (5) est au
moins partiellement logée dans la conduite de fluide
corporel (63), dans lequel
la conduite de fluide corporel (63) est configurée
pour présenter une action capillaire entre la première
ouverture (631) et le voisinage de la partie de mesure
(51) du capteur (5), et caractérisé en ce que
ledit premier support (81) présente à son extrémité
proximale une partie concave (811) qui est commu-
niquée avec un espace sans contact (64) entre le
premier support (81) et le deuxième support (82),
dans lequel la surface dudit capteur (5) n’entre pas
en contact avec l’intérieur dudit dispositif de collecte
de fluide corporel (1).

2. Dispositif de collecte de fluide corporel (81) tel que
défini dans la revendication 1, dans lequel ladite par-
tie concave (811) est une encoche formée en dé-
coupant une partie dudit premier support (81).

3. Dispositif de collecte de fluide corporel (1) tel que
défini dans l’une des revendications 1 ou 2, dans
lequel ledit capteur (5) est plié ou courbé dans ledit
espace sans contact (64).

4. Dispositif de collecte de fluide corporel (1) tel que
défini dans l’une des revendications 1 à 3, dans le-
quel ledit premier support (81) est agencé de ma-
nière plus proche à l’axe central dudit dispositif de
collecte de fluide corporel (1) que ledit deuxième
support (82).

5. Dispositif de collecte de fluide corporel (1) tel que
défini dans la revendication 1, dans lequel ladite con-
duite de fluide corporel (63) présente un volume al-
lant de 0,5 à 2 fois le volume de ladite partie de me-
sure (51).

6. Dispositif de collecte de fluide corporel (1) tel que

23 24 



EP 1 541 087 B1

14

5

10

15

20

25

30

35

40

45

50

55

défini dans l’une des revendications 1 à 5, dans le-
quel la longueur de ladite conduite de fluide corporel
(63) varie de 0,1 à 10 mm et son diamètre intérieur
varie de 0,1 à 3 mm.

7. Dispositif de collecte de fluide corporel (1) tel que
défini dans l’une des revendications 1 à 6, dans le-
quel ladite partie de mesure (51) est inclinée par rap-
port à la direction longitudinale de ladite conduite de
fluide corporel (63) et est positionnée au voisinage
de l’ouverture de sortie (632) de ladite conduite de
fluide corporel (63).

8. Dispositif de collecte de fluide corporel (1) tel que
défini dans l’une des revendications 1 à 7, qui com-
porte en outre un guide (7) qui fait saillie à partir de
l’extrémité distale dudit dispositif de collecte de fluide
corporel (1) et qui introduit ledit fluide corporel dans
l’ouverture d’entrée (631) de ladite conduite de fluide
corporel (63),
ledit guide (7) étant formé de sorte que la distance
depuis l’extrémité distale de celui-ci jusqu’à l’ouver-
ture d’entrée (631) de ladite conduite de fluide cor-
porel (63) varie de 1 à 10 mm.

9. Dispositif de collecte de fluide corporel (1) tel que
défini dans l’une des revendications 1 à 8, dans le-
quel ledit capteur (5) détecte électriquement le com-
posant prescrit dans le fluide corporel en contact
avec ledit fluide corporel.
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