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Description
Technical Field

[0001] The present invention relates to a component
measuring instrument, particularly to acomponent meas-
uring instrument for sampling blood by puncturing a spec-
imen sampling portion such as a fingertip with a puncture
needle and for measuring the amount of a specific com-
ponent such as glucose in the blood, in examination of
the blood.

Background Art

[0002] Inrecentyears, attendant onthe increaseinthe
number of diabetics, self measurement of blood sugar,
i.e., monitoring the dairy variation of blood sugar level by
the patient himself has been recommended.

[0003] The measurement of blood sugar level is car-
ried out by use of a blood sugar measuring instrument
such that a test paper undergoing coloration according
to the amount of blood sugar in blood is mounted, the
blood is supplied to and developed on the test paper, and
the degree of coloration is optically measured (colorim-
etry), thereby quantifying the blood sugar level.

[0004] As a method for sampling the blood of the pa-
tient by himself prior to the measurement, it has been
practiced to puncture the skin of a fingertip or the like by
use of a puncture device comprising a puncture needle
or a small knife, and thereafter to apply a pressure to the
surroundings of the punctured portion with a finger or the
like, thereby pressing the blood out from the punctured
portion.

[0005] However, the fingertip principally used as the
specimen sampling portion has the following problem.
Namely, on one hand the fingertip is suitable for sampling
of blood because capillary vessels are concentrated in
the fingertip, but, on the other hand, nerves are also con-
centrated in the fingertip, which causes a pain attendant
on the blood sampling. Therefore, the sampling of blood
from the fingertip exerts heavy pain and burden on the
patient, and is accompanied by a fear arising from punc-
turing, resulting in that many patients cannot continue
the self measurement of blood sugar.

[0006] Inaddition, the conventional blood sugar meas-
urement is poor in operability, since a puncturing opera-
tion, a blood sampling operation and a measuring oper-
ation therein are carried out separately.

[0007] Furthermore, with the above-mentioned meth-
od, it may in some cases be difficult to efficiently obtain
the blood.

[0008] A component measuring instrument according
to the preamble of claim 1 is known from WO 00/40150.

Disclosure of Invention

[0009] Itis anobject of the presentinvention to provide
a component measuring instrument with which the meas-
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urement of a predetermined component of blood can be
performed more securely and in a short time.

[0010] According to the present invention, the above
object is solved by a component measuring device hav-
ing the features of claim 1.

Brief Description of Drawings
[0011]

FIG. 1 is a perspective view showing the configura-
tion of a first embodiment of the component meas-
uring instrument according to the present invention.
FIG. 2 is a vertical sectional view showing the con-
figuration of a chip used in the present invention (a
first embodiment of the chip according to the present
invention).

FIG. 3 is a vertical sectional view showing the con-
figuration of a puncturing means and a housing in-
corporating the puncturing means therein provided
in the first embodiment of the component measuring
instrument (in the condition before mounting the chip
in the housing).

FIG. 4 is a vertical sectional view showing the con-
figuration of the puncturing means and the housing
incorporating the puncturing means therein provided
in the first embodiment of the component measuring
instrument (in the condition where the chip is mount-
ed in the housing).

FIG. 5 is a vertical sectional view showing the con-
figuration of a chip retracting mechanism provided
in the first embodiment of the component measuring
instrument (in the condition before the operation of
the puncturing means).

FIG. 6 is a vertical sectional view showing the con-
figuration of the chip retracting mechanism provided
in the first embodiment of the component measuring
instrument (in the condition where the puncturing
means is operated).

FIG. 7 is a vertical sectional view showing the con-
figuration of the chip retracting mechanism provided
in the first embodiment of the component measuring
instrument (in the condition where a pressure reduc-
ing means is operated).

FIG. 8 is a vertical sectional view showing the con-
figuration of the chip retracting mechanism provided
in the first embodiment of the component measuring
instrument (in the condition where the chip retracting
mechanism is operated).

FIG. 9 is a vertical sectional view showing the con-
figuration of the chip retracting mechanism provided
in a second embodiment of the component measur-
ing instrument (in the condition where the pressure
reducing means is operated).

FIG. 10 is a vertical sectional view showing the con-
figuration of the chip retracting mechanism provided
in a third embodiment of the component measuring
instrument (in the condition where the pressure re-
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ducing means is operated).

FIG. 11 is a schematic view showing the condition
where a chip according to the present invention is
mounted in a housing and a fingertip is in contact
with the distal end of the chip.

FIG. 12 is an enlarged view showing the configura-
tion on the distal end side of a first embodiment of
the chip.

FIG. 13 is a front view of the first embodiment of the
chip.

FIG. 14 is an enlarged view showing the configura-
tion in the vicinity of a test paper fixing portion.
FIG. 15 is a vertical sectional view showing the con-
figuration of a second embodiment of the chip.
FIG. 16 is a vertical sectional view showing the con-
figuration of a third embodiment of the chip.

FIG. 17 is a vertical sectional view showing the con-
figuration of a fourth embodiment of the chip.

FIG. 18 is a vertical sectional view showing the con-
figuration of a fifth embodiment of the chip.

Best Mode for Carrying Out the Invention

[0012] In order to solve the above-mentioned prob-
lems, the present inventors have developed blood sugar
measuring instruments in which a puncturing unit and a
measuring unit are integrated with each other and which
include a suction means for pressing a blood out, and
has filed Japanese patent applications (Japanese Patent
Application No. Hei 10-183794 (Japanese Patent Laid-
open No. 2000-14662), and Japanese Patent Application
No. Hei 10-330057 (Japanese Patent Laid-open No.
2000-152923)).

[0013] In using the blood sugar measuring instru-
ments; first, a fingertip is applied onto the distal end of a
chip, to seal the distal end opening of the chip so as to
maintain gas-tightness. Next, the fingertip is punctured
by a puncture needle projecting from the distal end open-
ing, and, in this condition, the suction means is thereafter
operated to attract the fingertip onto the distal end open-
ing under suction and to suck out the blood from the punc-
tured portion.

[0014] Furthermore, the present inventors have found
out that when the suction means in such a blood sugar
measuring instrument is operated to attract the fingertip
onto the distal end of the chip under suction and then the
fingertip and the chip in this condition are parted from
each other, it is possible to suck out the blood from the
punctured portion more securely, and to secure a nec-
essary and sufficient amount of the blood in a short time.
Based on the finding, the component measuring instru-
ment according to the present invention has been com-
pleted.

[0015] On the other hand, for sampling a blood effi-
ciently, it is necessary to bring the fingertip into close
contact with the distal end opening more securely.
[0016] From such apoint of view, the presentinventors
have found out that the property for close contact of the
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fingertip with the distal end opening is enhanced when
the distal end of the chip is provided with a portion with
which the fingertip is brought into contact and when the
shape of the portion is appropriately selected. Based on
the finding, the chip according to the present invention
has been completed.

[0017] Now, the component measuringinstrumentand
the chip according to the present invention will be de-
scribed in detail below, based on preferred embodiments
shown in the accompanying drawings.

[0018] The component measuring instrument accord-
ing to the presentinvention is used in the condition where
a chip comprising a puncture needle is mounted therein.
The chip comprising a puncture needle to be used in the
state of being mounted in the component measuring in-
strument according to the present invention is not partic-
ularly limited, but it is preferably a chip according to the
present invention.

[0019] In addition, the use of the chip according to the
present invention is not particularly limited. In a prefera-
ble mode, however, the chip of the present invention is
used in the state of being mounted in a component meas-
uring instrument, and, in a particularly preferable mode,
the chip is used in the state of being mounted in a com-
ponent measuring instrument according to the present
invention.

[0020] Now, a mode in which a chip according to the
present invention is mounted in a component measuring
instrument according to the present invention will be de-
scribed bellow, but the component measuring instrument
of the present invention and the chip of the present in-
vention are not limited to or by this mode.

[0021] First, the component measuring instrument ac-
cording to the present invention will be described, and,
particularly, the component measuring instrument for
measuring the amount of glucose (predetermined com-
ponent) in blood (specimen) will be described as an ex-
ample. In the present invention, the specimen sampling
portion is not particularly limited. Preferable examples of
the specimen sampling portion include a finger, an ear
(for example, an earlobe), an abdominal portion, a thigh,
anarm, etc. Here, the case where the specimen sampling
portion is a finger (fingertip) will be described.

[0022] FIG. 1 is a perspective view showing schemat-
ically the configuration of a first embodiment of the com-
ponent measuring instrument according to the present
invention; FIG. 2 is a vertical sectional view showing the
configuration of the chip used in the present invention;
FIGS. 3 and 4 are vertical sectional views showing the
configurations of a puncturing means and a housing in-
corporating the puncturing means therein which are pro-
vided in the first embodiment of the component measur-
ing instrument; and FIGS. 5 to 8 are vertical sectional
views showing a chip retracting mechanism provided in
the first embodiment of the component measuring instru-
ment. Incidentally, in FIGS. 1 to 8, the right side will be
described as "the proximal end", and the left side as "the
distal end".
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[0023] As shown in FIG. 1, the component measuring
instrument (blood component measuring instrument) 1
according to the first embodiment includes a main body
2, afinger application portion (specimen sampling portion
application portion) 3 disposed in the main body 2, a
puncturing means 4 contained in a housing 5, a chip re-
tracting mechanism 6 provided on the proximal end side
of the housing 5, a measuring means 7 for measuring a
predetermined component in blood, a pump 8 for putting
the inside of the housing 5 into a reduced-pressure con-
dition, a battery 9, a control means 11 provided on a
circuit board 10, and a display unit 12. The component
measuring instrument 1 is used with a chip 13 mounted
therein. Now, these constituent elements will be de-
scribed.

[0024] The main body 2 is composed of a casing 21
and a cover 22 which face each other. The main body 2
is provided therein with a containing space 23, and the
above-mentioned constituent elements 4 to 12 are con-
tained in the containing space 23.

[0025] A wall portion 211 on the distal end side of the
casing 21 is provided with an opening 212 which is cir-
cular in sectional shape and which pierces through the
casing 21. The chip 13 is mounted (held) into the housing
5 which will be described later, through the opening 212.
[0026] In addition, a surface on the distal end side of
the wall portion 211 is provided with a finger application
portion 3 which surrounds the periphery of the opening
212 and which is formed in correspondence with the
shape of afingertip (finger). The finger application portion
3 is provided on the distal end side thereof with a finger
application surface (specimen sampling portion applica-
tion surface) 31. With a fingertip kept in contact with the
finger application portion 3 (the finger application surface
31), the component measuring instrument 1 is operated.
This results in that the fingertip is punctured, and the
amount of a predetermined component (hereinafter rep-
resented by glucose) in the blood sampled is measured.
[0027] The top face of the cover 22 is provided with a
display window (opening) 221 which pierces through the
cover 22 and which is covered with a plate-like member
formed of a transparent material.

[0028] The display unit 12 is disposed at a position
inside the containing space 23 corresponding to the dis-
play window 221, and various kinds of information dis-
played on the display unit 12 can be confirmed through
the display window 221.

[0029] The display unit 12 is comprised, for example,
of a liquid crystal display device (LCD) or the like. For
example, ON/OFF of a power source, a power source
voltage (the residual power of the battery), a measure-
ment, date and time of measurement, error indications,
an operation guidance, and the like can be displayed on
the display unit 12.

[0030] Besides, an operation button 222 is disposed
atthe top face of the cover 22. The component measuring
instrument 1 is so constructed that pressing the operation
button 222 causes the puncturing means 4 (described
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later) and the pump (pressure reducing means) 8 to be
operated sequentially or substantially simultaneously.
[0031] Incidentally, the component measuring instru-
ment 1 may be so constructed that pressing the operation
button 222 causes a power source of the component
measuring instrument 1 to be turned ON.

[0032] The circuit board 10 is disposed on the lower
sidein FIG. 1 of the display unit 12, and the control means
11 composed of a microcomputer is mounted on the cir-
cuit board 10. The control means 11 controls various op-
erations of the component measuring instrument 1. In
addition, the control means 11 incorporates an arithmetic
unit for calculating the amount of glucose in the blood
(blood sugar level) based on a signal from the measuring
means 7.

[0033] The pump 8 as a pressure reducing means
(suction means) is disposed on the left lower side in FIG.
1 of the circuit board 10. The pump 8 is operated by elec-
tric power, and is connected to an air duct 54 formed in
the housing 5 which will be described later, through a
tube 81. The tube 81 is flexible, and is formed of a poly-
meric material such as polyolefin, for example, polyvinyl
chloride, polyethylene, polypropylene, ethylene-vinyl ac-
etate copolymer (EVA) or the like, polyamide, polyester,
silicone rubber, polyurethane, etc.

[0034] The pump 8 sucks and discharges air present
in a lumen portion 52 of the housing 5, thereby putting
the lumen portion 52 of the housing 5 into a reduced-
pressure condition.

[0035] In addition, it suffices that the pump 8 can put
the lumen portion 52 of the housing 5 and a punctured
portion of the fingertip into a reduced-pressure condition
to such a degree as to permit the blood to be sucked out
from the punctured portion of the fingertip (for example,
about 100 to 600 mmHg).

[0036] The battery 9 as a power source is disposed on
the right lower side in FIG. 1 of the circuit board 10. The
battery 9 is electrically connected to the pump 8, the con-
trol means 11, the display unit 12 and the like, for sup-
plying electric power necessary for operations of these
components.

[0037] The measuring means 7 is disposed on the
viewer’s side in FIG. 1 of the pump 8. The measuring
means 7 is for optically measuring the amount of glucose
in the blood developed on a test paper 18 provided in a
chip 13 which will be described later. The installation po-
sition of the measuring means 7 is in the vicinity of a side
portion where the test paper 18 is located in the condition
where the chip 13 is mounted and held in the housing 5.
[0038] The measuring means 7 includes a light emit-
ting device (light emitting diode) and a light receiving de-
vice (photo-diode) which are not shown.

[0039] The light emitting device is electrically connect-
ed to the control means 11, and the light receiving device
is electrically connected to the control means 11 through
an amplifier and an A/D converter which are not shown.
[0040] The light emitting device is operated by a signal
from the control means 11, thereby emitting light. The
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light is preferably a pulse of light which is intermittently
emitted at a predetermined time interval.

[0041] When the light emitting device is turned ON in
the condition where the chip 13 is mounted in the housing
5, the test paper 18 is irradiated with the light emitted
from the light emitting device, and the reflected light from
the test paper 18 is received by the light receiving device
and is subjected to photo-electric conversion. The light
receiving device outputs an analog signal according to
the amountoflightreceived, the analog signalis amplified
in a desired manner, and is converted by the A/D con-
verter into a digital signal, which is inputted to the control
means 11.

[0042] The control means 11 performs a predeter-
mined arithmetic processing based on the signal input-
ted, and, if required, performs a correction computation,
to thereby determine the amount of glucose in the blood
(blood sugar level). The blood sugar level thus deter-
mined is displayed on the display unit 12.

[0043] The housing 5 incorporating the puncturing
means 4 therein and the chip retracting mechanism 6
provided in connection with the proximal end side of the
housing 5 are disposed on the viewer’s side in FIG. 1 of
the measuring means 7.

[0044] The chip retracting mechanism 6 is attached to
the casing 21. On the other hand, the housing 5 is not
attached to the casing 21, and can be moved in the axial
direction thereof (in the left-right direction in FIG. 1) by
the chip retracting mechanism 6.

[0045] Inthe housing 5, the chip 13 is mounted for use.
As shown in FIG. 2, the chip 13 includes a puncture nee-
dle 14, a first housing (needle housing) 15 for slidably
containing the puncture needle 14 therein, a second
housing (chip main body) 16 disposed at an outer cir-
cumferential portion of the first housing 15, a test paper
fixing portion 17 disposed at an outer circumferential por-
tion of the second housing 16, and a test paper 18 fixed
to the test paper fixing portion 17.

[0046] The chip 13 to be mounted in the component
measuring instrument according to the present invention
is not particularly limited, but is preferably a chip accord-
ing to the present invention which will be described later.
[0047] The puncture needle 14 is comprised of a nee-
dle body 141, and a hub 142 attached to the proximal
end side of the needle body 141, and is contained in a
lumen portion 152 of the first housing 15.

[0048] The needle body 141 is comprised of a hollow
member or solid member formed of a metallic material,
for example, stainless steel, aluminum, an aluminum al-
loy, titanium, a titanium alloy, or the like, and is provided
at its distal end with a sharp knife edge (needle point).
The surface (skin) of the fingertip is punctured by the
knife edge.

[0049] Besides, the hub 142 is composed of a roughly
cylindrical member, and is slid with an outer circumfer-
ential portion thereof in contact with the inner circumfer-
ential surface 151 of the first housing 15.

[0050] At a proximal end portion of the hub 142, a re-
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duced-diameter portion 143 reduced in diameter is pro-
vided. The reduced-diameter portion 143 is fitted into a
needle holder 411 of a plunger 41 constituting the punc-
turing means 4 which will be described later.

[0051] The first housing 15 is composed of a bottomed
tubular member having a wall portion 153 as a bottom
portion, and a lumen portion 152 is formed inside thereof.
[0052] The wall portion 153 is provided in a roughly
central portion thereof with a hole 154 circular in sectional
shape. The needle body 141 passes through the hole
154 at the time of puncturing a fingertip (finger). In addi-
tion, the diameter of the hole 154 is set to be smaller than
the outside diameter of the distal end of the hub 142.
Therefore, when the puncture needle 14 is moved in the
direction of the distal end of the lumen portion 152 and
the distal end of the hub 142 comes into contact with the
proximal end of the wall portion 153, the puncture needle
14 is prevented from moving further in the direction of
the distal end thereof. Therefore, the projecting length of
the needle body 141 from the distal end of the chip 13 is
kept constant at the time of puncturing the fingertip. Ac-
cordingly, the knife edge of the needle body 141 is se-
curely prevented from puncturing the fingertip to a depth
greater than a required depth.

[0053] In addition, a mechanism for regulating the
moving distance of the plunger 41 which will be described
later may be provided so as to regulate the puncturing
depth of the knife edge of the needle body 141 into the
fingertip.

[0054] The second housing 16 is attached to an outer
circumferential portion of the first housing 15.

[0055] The second housing 16 is composed of a sub-
stantially tubular member, and a lumen portion 161 is
formed inside thereof.

[0056] Besides, the second housing 16 is provided at
the distal end thereof with a contact portion 163 projecting
inaring form. The contact portion 163 is a portion against
which the fingertip is pressed, and a distal end opening
(opening) 162 for opening the lumen portion 161 is
formed inside thereof. The outer circumferential edge of
the distal end of the contact portion 163 has a shape
suitable for displaying an effect of mitigating the pain at
the time of puncture by stimulating the surroundings of
the punctured portion when it is pressed against the fin-
gertip. In addition, it has such a shape that inflow of air
through a gap between the distal end of the contact por-
tion 163 and the surface of the fingertip is restrained as
securely as possible when a reduced-pressure condition
is generated by the pump 8. Incidentally, the distal end
of the second housing 16 may not be provided with the
contact portion 163 and, instead, the distal end surface
of the second housing 16 may constitute a flat surface.
[0057] The second housing 16 is provided with a ring-
formed flange 164 projecting outwards, at an outer cir-
cumferential portion in the vicinity of the proximal end of
the contact portion 163. In the condition where the chip
13 is mounted in the housing 5 which will be described
later, the flange 164 has its proximal end making contact
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with the distal end of the housing 5, thereby determining
the position of the chip 13 relative to the housing 5.
[0058] The second housing 16 is provided with a re-
cess 165 at an outer circumferential portion thereof, and
a test paper fixing portion 17 with a disk form test paper
18 disposed thereon is mounted in the recess 165.
[0059] In addition, the second housing 16 is provided
on its inner circumferential surface with a blood introduc-
ing guide 166 projecting into the lumen portion 161. The
blood introducing guide 166 has the function of receiving
the blood (specimen) flowing into the lumen portion 161
through the distal end opening 162 after the puncture of
the fingertip.

[0060] In the chip 13 as above, a blood passage 19 is
formed for communication between the lumen portion
161 of the second housing 16 and the exterior through
the second housing 16 and the test paper fixing portion
17. The blood passage 19 is a conduit for guiding the
blood obtained by the puncture to the test paper 18, and
includes a passage opening 191 opened into the lumen
portion 161 and a passage opening 192 opened to the
exterior of the chip 13. Incidentally, the passage opening
192 is located at a central portion of the test paper 18.
[0061] In addition, the blood introducing guide 166 is
provided in the vicinity of the passage opening 191.
Therefore, the blood received by the blood introducing
guide 166 is efficiently guided through the passage open-
ing 191 into the blood passage 19. The blood reaches
the passage opening 192 under capillarity, is supplied to
the central portion of the test paper 18 disposed so as to
close the passage opening 192, and is developed radi-
ally.

[0062] The test pauper 18 comprises a carrier capable
of absorbing and developing blood, and a reagent carried
on the carrier.

[0063] Examples of the carrier include sheet form po-
rous bodies such as a nonwoven fabric, a woven fabric,
an oriented sheet, etc. Preferably, the porous body is
hydrophilic.

[0064] The reagent to be carried on the carrier is de-
termined as required, according to the component to be
measured in the specimen. For example, in the case of
use for measurement of blood sugar level, the reagent
may include glucose oxidase (GOD), peroxidase (POD),
and a color coupler (color coupling reagent) such as 4-
aminoantipyrine, N-ethyl-N-(2-hydroxy-3-sulfopro-
pyl)-m-toluidine, etc. Other than these substances, the
reagent may include a substance capable of reacting with
a blood component such as ascorbic acid oxidase, alco-
hol oxidase, cholesterol oxidase, etc., and a color coupler
(color coupling reagent) the same with or similar to the
above-mentioned. Besides, the reagent may further con-
tain a buffer agent such as a phosphoric acid buffer so-
lution. Incidentally, the kind and the components of the
reagent are naturally not limited to the above-mentioned.
[0065] The chip 13 as above is detachably mounted
(fitted) into the housing 5 (fitting portion 53) through the
opening 212 of the casing 21 described above.
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[0066] As shown in FIGS. 3 and 4, the housing 5 is
composed of a bottomed tubular member having a wall
portion 51 as a bottom portion, and a lumen portion (con-
taining space) 52 is formed inside thereof. In addition,
the housing 5 is provided on the distal end side thereof
with the fitting portion 53 whose inside diameter is re-
duced correspondingly to the outer circumferential shape
of the chip 13. The chip 13 is inserted and fitted (fixed)
in the fitting portion 53. Incidentally, in FIGS. 3 and 4, the
structure of the chip 13 is shown in a simplified form for
easy understanding of the description.

[0067] The housing5is provided at its side portion with
an air passage 54 for communication between the lumen
portion 52 and the exterior, and the air passage 54 is
connected to the pump 8 through a tube 81. Air inside
the lumen portion 52 is sucked by the pump 8 through
the air passage 54, whereby the lumen portion 52 is
brought into a reduced-pressure condition.

[0068] The wall portion 51 is provided with a hole 511
in a roughly central portion thereof. A thin pipe 65 pro-
vided therein with an orifice (passage) 651 is disposed
in the hole 511. Air is circulated between the lumen por-
tion 52 and a variable-volume chamber 631 (described
later), which are provided respectively on both sides of
the thin pipe 65, through the orifice 651.

[0069] A ring form seal ring (sealing member) 55 is
fitted to the distal end of the housing 55. This structure
ensures that when the chip 13 is mounted in the housing
5, the proximal end of the flange 164 of the chip 13 makes
contact with the seal ring 55, whereby gas-tightness of
the lumen portion 52 is maintained.

[0070] The seal ring 55 is composed of an elastic ma-
terial. Examples of the elastic material include various
rubber materials such as natural rubber, isoprene rubber,
butadiene rubber, styrene-butadiene rubber, nitrile rub-
ber, chloroprene rubber, butyl rubber, acrylic rubber, eth-
ylenepropylene rubber, hydrin rubber, urethane rubber,
silicone rubber, fluororubber, etc., and various thermo-
plastic elastomers such as styrene-based, polyolefin-
based, polyvinyl chloride-based, polyurethane-based,
polyester-based, polyamide-based, polybutadiene-
based, and fluororubber-based thermoplastic elastom-
ers, etc.

[0071] The housing 5 is provided at the outer circum-
ference of a proximal portion thereof with a ring form
flange 56 projecting outwards, and is provided at its prox-
imal end with a cylindrical projection 59.

[0072] The puncturing means 4 is contained in the lu-
men portion 52, on the proximal end side of the fitting
portion 53, of the housing 5. The puncturing means 4 has
a structure in which the puncture needle 14 attached
thereto is moved in the direction of the distal end, and a
knife edge of the needle body 141 punctures the surface
of a fingertip.

[0073] The puncturing means 4 includes a plunger 41,
a coil spring (biasing member) 42 for biasing the plunger
41 in the direction of the distal end, and a coil spring
(biasing member) 43 for biasing the plunger 41 in the
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direction of the proximal end.

[0074] The plunger 41 is provided with a cup-shaped
needle holder 411 at a distal end portion thereof. The
reduced-diameter portion 143 of the puncture needle 14
is detachably fitted in the needle holder 411. In addition,
the plunger 41 is provided at its proximal end portion with
an elastically deformable elastic piece 412 having a pro-
jection-like engaging and stopping portion 413 at its distal
end.

[0075] In the condition before the chip 13 is mounted
in the housing 5, i.e., in the condition (see FIG. 3) before
the puncture needle 14 is attached to the plunger 41, the
engaging and stopping portion 413 is biased upwards in
FIG. 3 by an elastic force of the elastic piece 412 so as
to make contact with the inner circumferential surface of
the housing 5. On the other hand, in the condition where
the chip 13 is mounted in the housing 5, i.e., in the con-
dition (see FIG. 4) where the puncture needle 14 is at-
tached to the plunger 41, the engaging and stopping por-
tion 413 is inserted in an opening 57 piercing through the
housing 5 and is engaged and stopped at an edge portion
of the opening 57. This results in that the plunger 41 is
restrained from moving in the direction of the distal end.
Incidentally, the opening 57 is closed with a flat plate form
seal member (sealing member) 58, whereby the gas-
tightness of the lumen portion 52 is maintained. The seal
member 58 can be formed of the same material as that
of the above-mentioned seal ring 55.

[0076] The coil spring (puncture spring) 42 is disposed
on the proximal end side of the plunger 41, and both ends
thereof are in contact with the plunger 41 and the wall
portion 51, respectively. On the other hand, the coil spring
(push-back spring) 43 is disposed on the distal end side
of the plunger 41, and both ends thereof are in contact
with the plunger 41 and thefitting portion 53, respectively.
[0077] In addition, as shown in FIGS. 3 and 4, an en-
gaging-and-stopping cancel member 223 capable of
moving the engaging and stopping portion 413 into the
lumen portion 52 (in the direction of arrow in the figures)
is provided in the exterior of the housing 5. The engaging-
and-stopping cancel member 223 is moved in conjunc-
tion with the pressing on the operation button 222 de-
scribed above.

[0078] In the condition where the engaging and stop-
ping portion 413 is engaged and stopped with the opening
57, the coil spring 42 is in a compressed state and biases
the plunger 41 in the direction of the distal end. When
the operation button 222 is pressed to move the engag-
ing-and-stopping cancel member 223 in the direction of
arrow in the figures with the result of cancellation of the
engaged and stopped state of the engaging and stopping
portion 413, the coil spring 42 extends to move the plung-
er 41 in the direction of the distal end, thereby causing
the knife edge of the needle body 141 to puncture the
surface (skin) of the fingertip.

[0079] In this instance, on the other hand, the coill
spring 43 is compressed and biases the plunger 41 in
the direction of the proximal end, i.e., it tends to push
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back the plunger 41 in the direction of the proximal end.
Thereafter, the plunger 41 performs an attenuating mo-
tion, and eventually stands still at a position where the
elastic force of the coil spring 42 and the elastic force of
the coil spring 43 balance with each other.

[0080] Incidentally, in the condition where the plunger
41 stands still, the knife edge of the needle body 141 is
contained in the chip 13.

[0081] The chip retracting mechanism 6 is provided on
the proximal end side of the housing 5.

[0082] The chip retracting mechanism 6 is for moving
the housing 5 and the chip 13, which is mounted in the
housing 5, in the direction away from the fingertip 20 (in
the direction of the proximal end).

[0083] As shown in FIGS. 5 to 8, the chip retracting
mechanism 6 includes a main body portion 61, a seal
ring 64, and the thin pipe 65.

[0084] The main body portion 61 is composed of a bot-
tomed tubular member having a wall portion 62 as a bot-
tom portion, and a lumen portion 63 is formed inside
thereof. The proximal end side of the housing 5is inserted
in the lumen portion 63.

[0085] The mainbody portion 61 is provided atits distal
end with a ring form projection 611 projecting toward the
center thereof. In the condition before the operation of
the chip retracting mechanism 6, the proximal end of the
projection 611 and the distal end of the flange 56 are in
contact with each other. This restrains the housing 5 from
moving in the direction of the distal end. Namely, this can
prevent the housing 5 from slipping off from the main
body portion 61.

[0086] Besides, in this instance, the distal end of the
contact portion 163 is located at roughly the same posi-
tion as the finger application surface 31 or is projecting
slightly from the finger application surface 31 (see FIG.
5). This ensures that when the fingertip 20 makes contact
with the finger application portion 3, the surface of the
fingertip 20 securely makes contact with the contact por-
tion 163, whereby the distal end opening 162 can be
closed.

[0087] The wall portion 62 is provided in a roughly cen-
tral portion thereof with a recess 621 circular in sectional
shape. The diameter of the recess 621 is set to be sub-
stantially equal to the outside diameter of the projection
59, and the projection 59 is inserted in the recess 621.
In addition, the outside diameter of the flange 56 is set
to be substantially equal to the inside diameter of the
main body portion 61. This configuration makes it possi-
ble to securely prevent, for example, an offset in the ver-
tical direction in the figures (an offset between the centers
of the housing 5 and the main body portion 61), irrespec-
tively of the position in the axial direction of the housing 5.
[0088] A ring form seal ring 64 is disposed between
the outer circumference of the projection 59, namely, the
proximal end of the housing 5 and a distal end side sur-
face 622 of the wall portion 62. The seal ring 64 is in gas-
tight close contact with both the proximal end of the hous-
ing 5 and the surface 622. This results in that a gas-tight
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variable-volume chamber (pressure reduction chamber)
631 is defined in a region surrounded by the seal ring 64,
the proximal end of the housing 5, the surface 622, and
the inside surfaces of the recess 621.

[0089] In addition, the seal ring 64 is composed of an
elastic material, and, in an operating condition of the chip
retracting mechanism 6 (in the condition shown in FIG.
8), the seal ring 64 by its elastic force biases the housing
5 in the direction of the distal end. Namely, the seal ring
64 functions also as a biasing means. As such an elastic
material, the same material as that of the above-de-
scribed seal ring 55 and the like can be used.

[0090] The thin pipe 65 is composed of a cylindrical
member, and the orifice (passage) 651 is formed inside
thereof. The orifice 651 is a passage for communication
between the lumen portion 52 of the housing 5 and the
variable-volume chamber 631, and has a high air pas-
sage resistance due to the small diameter thereof. The
diameter of the orifice 651 is not particularly limited; for
example, the diameter is preferably about 0.01 to 0.3
mm. With the diameter of the orifice 651 set within this
range, it is possible to obtain a necessary and sufficient
air passage (circulation) resistance.

[0091] Besides, by regulating the diameter of the ori-
fice 651, it is possible to regulate the starting timings of
the operation of the pump 8 and the operation of the chip
retracting mechanism 6.

[0092] Incidentally, the thin pipe 65 is not limited to the
one shown in the figures, and, if required, a plurality of
the thin pipes 65 may be disposed.

[0093] In the chip retracting mechanism 6 as above,
when the fingertip 20 is brought into contact with the con-
tact portion 163 to seal the distal end opening 162 and
the pump 8 is operated under this condition, first, the
lumen portion 52 is brought into a reduced-pressure con-
dition, so that air present inside the variable-volume
chamber 631 flows through the orifice 651 into the lumen
portion 52, whereby pressure reduction in the variable-
volume chamber 631 is started. Since the orifice 651 has
a high air passage resistance, the volume of the variable-
volume chamber 631 is gradually decreased, and the
housing 5 and the chip 13 mounted therein are gradually
moved in the direction away from the fingertip 20.
[0094] Before long, the proximal end 591 of the pro-
jection 59 comes into contact with the bottom surface of
the recess 621, whereupon the movement of the housing
5 and the chip 13 mounted therein in the direction of the
proximal end is stopped (see FIG. 8). Therefore, by reg-
ulating the axial length of the projection 59, it is possible
to prevent the chip 13 from being spaced away from the
fingertip 20 more than required. In other words, the pro-
jection 59 and the bottom surface of the recess 621 com-
ing into contact therewith constitute a means (moving
distance determining means) for determining the moving
distance (maximum retraction distance) of the chip 13
from the fingertip 20.

[0095] The away distance between the chip 13 and the
fingertip 20 (the maximum retraction distance of the chip
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13) as above is not particularly limited; for example, the
away distance is preferably about 0.2 to 2.5 mm, and
more preferably about 0.5 to 1.5 mm. With the away dis-
tance set in this range, it is possible to obtain a sufficient
amount of blood more securely and in a short time. Be-
sides, it is possible to securely prevent the fingertip 20
from slipping off from the distal end opening 162.
[0096] Inaddition, the chip retracting mechanism 6 op-
erates in succession to the operation of the pump 8. Spe-
cifically, the chip retracting mechanism 6 is so designed
as to gradually retract (move) the chip 13 in the direction
of the proximal end after the fingertip 20 is attracted under
suction onto the distal end opening 162 by reducing the
pressure inside the lumen portion 52 by the pump 8.
Therefore, the chip retracting mechanism 6 can bring the
chip 13 away from the fingertip 20 while maintaining the
punctured portion 21 of the fingertip 20 in a reduced-
pressure condition.

[0097] The chip retracting mechanism 6 as above-de-
scribed operates by utilizing the pressure reducing power
generated by the pump 8. In other words, the pump (pres-
sure reducing means) 8 may be said to be one of the
constituent elements of the chip retracting mechanism 6.
[0098] In addition, the chip retracting mechanism 6 as
above-described does not need an addition of other drive
source, and, therefore, it is advantageous for reductions
in the size, weight, and manufacturing cost of the com-
ponent measuring instrument 1.

[0099] Incidentally, in the component measuring in-
strument 1, when the fingertip 20 is pressed against the
finger application portion 3 as shown in FIG. 6, the sur-
face of the fingertip 20 makes contact with the distal end
of the contact portion 163, and the distal end of the con-
tact portion 163 applies a pressure to capillary vessels
in the surroundings of the punctured portion 21.

[0100] Therefore, in the case of a component meas-
uring instrument 1 not provided with the chip retracting
mechanism 8, even when the pump 8 is operated to bring
the punctured portion 21 into a reduced-pressure condi-
tion for the purpose of sucking the blood out from the
punctured portion 21, it is impossible to obtain a blood
amount necessary for measurement of glucose level or
it takes a long time to obtain a sufficient amount of blood,
since the pressure applied to the capillary vessels in the
surroundings of the punctured portion 21 has notyetbeen
cancelled.

[0101] On the contrary, in the component measuring
instrument 1 according to the present invention, the chip
13 can be moved away from the fingertip 20 while main-
taining the punctured portion 21 of the fingertip 20 in the
reduced-pressure condition, so that the capillary vessels
in the surroundings of the punctured portion 21 having
been pressed by the distal end of the contact portion 163
are released from the pressure, the blood 22 is sucked
out from the punctured portion 21 more securely and in
a short time, and a necessary and sufficient amount of
blood for measurement of glucose level can be obtained
assuredly.
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[0102] Inaddition, in the operating condition of the chip
retracting mechanism 6 (the condition shown in FIG. 8),
the housing 5 is moved in the direction of the proximal
end, and the seal ring 64 is put into a compressed state.
Since the seal ring 64 is composed of an elastic material
as above-described, it is biasing the housing 5 in the
direction of the distal end in the condition shown in FIG.
8. When the reduced-pressure condition by the pump 8
is canceled by a pressure reduction canceling means
(not shown), therefore, the seal ring 64 returns substan-
tially to its original shape under its own elastic force,
thereby moving the housing 5 in the direction of the distal
end. In this case, the distal end of the flange 56 of the
housing 5 comes into contact with the proximal end of
the projection 611 of the main body portion 61, and is
thereby restrained from moving further in the direction of
the distal end. Namely, the housing 5 and the chip 13
mounted therein are returned to the positions where they
have been before the operation of the chip retracting
mechanism 6.

[0103] Now, the operations of the components of the
component measuring instrument 1 in the case of per-
forming puncture, sampling and development of blood,
and measurement of blood sugar level by use of the com-
ponent measuring instrument 1 will be described below,
referring to FIGS. 2 to 8.

[1] First, the chip 13 is inserted into the fitting portion
53 of the housing 5 through the opening 212 of the
casing 21, and the reduced-diameter portion 143 of
the puncture needle 14 is fitted into the needle holder
411 (see FIGS. 3 and 4).

When the chip 13 is pushed in further in the direction
of the proximal end, the plunger 41 is moved in the
direction of the proximal end against the biasing
force of the coil spring 42. The engaging and stop-
ping portion 413 is in contact with the inner circum-
ferential surface of the lumen portion 52 under the
biasing by the elastic force of the elastic piece 412,
but, when the engaging and stopping portion 413
comes to the position of the opening 57, itis inserted
into the opening 57 (see FIG. 4). This results in that,
even when the pushing force in the direction of the
proximal end by the chip 13 is canceled, the engag-
ing and stopping portion 413 is engaged and stopped
with the opening 57, whereby the plunger 41 is re-
strained from moving in the direction of the distal
end. In this instance, the coil spring 42 is in a com-
pressed state. In this condition, preparation for punc-
ture by the puncture needle 4 and preparation for
blood (specimen) sampling have been completed.
[2] Next, a power source switch which is not shown
is turned ON. This results in that the components of
the component measuring instrument 1 are started,
and a condition where measurement is possible is
attained.

[3] Subsequently, a fingertip (finger) 20 is pressed
against the finger application portion 3. As a result,
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the fingertip 20 is brought into pressure contact with
the contact portion 163 of the chip 13. In this case,
the fingertip 20 is so set as to close the distal end
opening 162 therewith (see FIG. 5) for minimizing
the leakage of air.

[4] When the operation button 222 is pressed, the
engaging-and-stopping cancel member 223 in con-
nection with the operation button 222 is moved to
the lower side in FIG. 4. This results in that the en-
gaging-and-stopping cancel member 223 makes
contact with the engaging and stopping portion 413,
and pushes back the engaging and stopping portion
413 to the side of the lumen portion 52. By this op-
eration, the engaging and stopping of the engaging
and stopping portion 413 is canceled, and the elastic
force of the coil spring 42 having been compressed
moves the plunger 41 in the direction of the distal
end, whereby the needle body 141 is projected
through the distal end opening 162, to puncture the
surface of the fingertip 20 (see FIG. 6). The punc-
tured portion 21 punctured by the needle body 141
bleeds.

Incidentally, with the operation button 222 pressed,
an operation switch (not shown) for the pump 8 is
turned ON substantially simultaneously.

[5] After the fingertip 20 is punctured by the needle
body 141, the coil spring 43 pushes back the plunger
41 in the direction of the proximal end. The plunger
41 undergoes an attenuation motion, to stand still at
a position where the elastic force of the coil spring
42 and the elastic force of the coil spring 43 balance
with each other (see FIG. 7). In this instance, the
knife edge of the needle body 141 is contained in
the chip 13. Thus, the knife edge of the needle body
141 is prevented from projecting from the distal end
opening 162 at other times than the time of punctur-
ing. Therefore, mistaken damaging of the skin or the
like is obviated, and infection can be prevented, with
the result of high safety.

[6] Substantially simultaneously with the operation
of [4] above, the pump 8 is operated, to start suction
of air out of the lumen portion 52 of the housing 5.
This lowers the pressure inside the lumen portion
52, resulting in a reduced-pressure condition.

In this instance, the punctured portion 21 punctured
by the needle body 141 of the fingertip 20 is also in
a reduced-pressure condition. It should be noted
here that in this condition, the fingertip 20 located
inside of the contact portion 163 (or at the distal end
opening 162) rises in a hill form toward the inside of
the chip 13, and capillary vessels are under pressure
in the surroundings of the punctured portion 21 with
which the distal end of the contact portion 163 is in
contact.

[7] When the suction of air out of the lumen portion
52 by the pump 8 is continued further, air inside the
variable-volume chamber 631 gradually flows out
through the orifice 651 into the lumen portion 52, and
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the volume of the variable-volume chamber 631 de-
creases gradually. As a result, the housing 5 and the
chip 13 mounted thereon start gradually moving in
the direction of the proximal end, namely, in the di-
rection away from the fingertip 20.

In this instance, the reduced-pressure condition in
the lumen portion 52 and at the punctured portion
21 of the fingertip 20 is maintained, so that the fin-
gertip 20 is prevented from slipping off from the distal
end opening 162. In addition, even though the chip
13 is moved away from the fingertip 20, the fingertip
20 does not move following up to the chip 13 because
it is in contact with the finger application portion 3.
Therefore, the chip 13 is securely parted from the
fingertip 20.

With the chip 13 parted from the fingertip 20, the
capillary vessels in the surroundings of the punc-
tured portion 21 which have been receiving the pres-
sure applied by the distal end of the contact portion
163 are released gradually, and the blood 22 is
sucked out from the punctured portion 21 (see FIG.
8). Namely, as compared to the case where the part-
ing of the fingertip 20 and the chip 13 from each other
is not adopted, the bleeding is promoted in this case,
so that it is possible to secure a necessary amount
of blood in a short time.

Incidentally, the minimum pressure produced by the
pump 8 is preferably about 100 to 600 mmHg, for
example.

Before long, the proximal end 591 of the projection
59 and the bottom surface of the recess 621 come
into contact with each other. This stops the move-
ment of the housing 5 and the chip 13 mounted there-
in in the direction of the proximal end. Thus, the chip
13 is stopped at a position spaced by an appropriate
distance from the fingertip 20, so that the fingertip
20 is prevented from slipping off from the distal end
opening 162. Therefore, the trouble that the blood
22 sucked out from the punctured portion 21 would
scatter to contaminate the surroundings can be pre-
vented more assuredly, with the result of high safety.
As described above, in the component measuring
instrument 1, the single pressing of the operation
button 222 causes the puncturing operation and the
pressure reducing operation to be performed sub-
stantially simultaneously, and the retracting opera-
tion of the chip 13 is effected by utilizing the pressure
reducing power provided by the pump 8. Therefore,
the component measuring instrument 1 is extremely
excellent in operability.

[8] Next, the blood 22 raised in a grain form on the
punctured portion 21 by the operation of [7] above
makes contact with the blood introducing guide 166
formed inside of the chip 13, is guided through the
blood passage 19 to the test paper 18, is supplied
to a central portion of the test paper 18, and is de-
veloped radially (see FIG. 2).

Attendant on the supply and development of the
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blood 22 onto the test paper 18, glucose (the com-
ponent to be measured) in the blood 22 and the re-
agent carried on the test paper 18 react with each
other, resulting in coloration of the test paper 18 ac-
cording to the glucose level. The degree of the col-
oration is measured by the above-described meas-
uring means 7, an arithmetic operation is carried out
by the control means 11 based on the data thus ob-
tained, and corrections such as temperature correc-
tion and hematocrit value correction are performed,
to quantify the blood sugar level. Then, the result is
displayed on the display unit 12.

[9] After confirmation of the measurement result, a
pressure reduction canceling means (not shown) is
operated, whereupon the outside air flows into the
lumen portion 52 and to the punctured portion 21, to
bring the lumen portion 52 and the punctured portion
21 back to the atmospheric pressure. Wheniitis con-
firmed that the suction feeling in the surroundings of
the punctured portion 21 of the fingertip 20 has been
removed and that the punctured portion 21 has been
returned to the atmospheric pressure, the contact
portion 163 of the chip 13 is parted from the fingertip
20. Incidentally, examples of the pressure reduction
canceling means include a release valve or the like
(not shown) provided at an intermediate portion of
the tube 81.

[0104] Next, a second embodiment of the component
measuring instrument according to the present invention
will be described.

[0105] The second embodiment of the component
measuring instrument differs from the first embodiment
in the configuration of the chip retracting mechanism.
[0106] FIG. 9is a sectional view showing the configu-
ration of a chip retracting mechanism provided in the sec-
ond embodiment of the component measuring instru-
ment.

[0107] Now, description of the chip retracting mecha-
nism 6a shown in FIG. 9 will be made centering on the
difference thereof from the first embodiment, and de-
scription of the same items as those in the first embodi-
ment will be omitted. In the following description, the right
side in FIG. 9 will be referred to as "the proximal end",
and the left side as "the distal end".

[0108] The chip retracting mechanism 6a includes a
main body portion 61a, a seal ring 64a, a thin pipe 65a,
and a coil spring 67a.

[0109] The main body portion 61a is composed of a
bottomed tubular member having a wall portion 62a as
a bottom portion, and a lumen portion 63a is formed in-
side thereof. The proximal end side of a housing 5 is
inserted in the lumen portion 63a.

[0110] The main body portion 61a is provided with a
ring form recess 66a at the inner circumference of a distal
end portion thereof, and a flange 56 of the housing 5 is
located in the recess 66a. In addition, the recess 66a
comprises a distal end side inner surface 661a at the
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distal end thereof, and a proximal end side inner surface
662a at the proximal end thereof. The distal end side
inner surface 661a and the proximal end side inner sur-
face 662a together restrict the flange 56 from moving in
the axial direction. Namely, the movement of the housing
5 in the axial direction is restricted by the distal end side
inner surface 661a and the proximal end side inner sur-
face 662a.

[0111] In the operating condition of the chip retracting
mechanism 6a, the proximal end of the flange 56 and the
proximal end side inner surface 662a make contact with
each other, whereby the movement of the housing 5 and
a chip 13 mounted therein in the direction of the proximal
end is restricted. In other words, the flange 56 and the
proximal end side inner surface 662a in contact therewith
constitute a means (moving distance determining
means) for determining the moving distance (maximum
retraction distance) of the chip 13 from a fingertip 20.
[0112] Theringform sealring 64a is fitted in the vicinity
of a central portion of the inner circumferential surface
of the main body portion 61a, and is so disposed as to
make gas-tight close contact with the outer circumferen-
tial surface of the housing 5 and the outer circumferential
surface of a ring form projection 59a formed at the prox-
imal end of the housing 5. As aresult, a gas-tight variable-
volume chamber (pressure reduction chamber) 631a is
defined in a region surrounded by the seal ring 64a, the
proximal end of the housing 5, and the inside surfaces
of the lumen portion 63a, whereby the gas-tightness of
the variable-volume chamber 631a is maintained irre-
spectively of the position in the axial direction of the hous-
ing 5. In this case, the seal ring 64a preferably has a
sliding resistance on such a level as not to hinder the
extension and contraction of a coil spring 67a which will
be described later.

[0113] The seal ring 64a as above can be formed of
the same material as that of the above-mentioned seal
ring 55 and the like.

[0114] In addition, the coil spring 67a is disposed as a
biasing means in the variable-volume chamber 6313, the
proximal end of the coil spring 67a is in contact with the
wall portion 62a, and the distal end of the coil spring 67a
is in contact with the proximal end of the housing 5. In
the operating condition of the chip retracting mechanism
6a, the housing 5 is moved in the direction of the proximal
end, and the coil spring 67a is in a compressed state,
thereby biasing the housing 5 in the direction of the distal
end.

[0115] Withthis configuration, also, the same functions
and effects as those in the chip retracting mechanism in
the first embodiment above can be obtained.

[0116] Next, a third embodiment of the component
measuring instrument according to the present invention
will be described.

[0117] The third embodiment of the component meas-
uring instrument differs from the above embodiments in
the configuration of the chip retracting mechanism.
[0118] FIG. 10is a sectional view showing the config-
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uration of a chip retracting mechanism provided in the
third embodiment of the component measuring instru-
ment.

[0119] Now, description of the chip retracting mecha-
nism 6b shown in FIG. 10 will be made centering on the
difference thereof from the firstand second embodiments
above, and description of the same items as those in the
above embodiments will be omitted. In the following de-
scription, the right side in FIG. 10 will be referred to as
"the proximal end", and the left side as "the distal end".
[0120] The chip retracting mechanism 6b includes a
main body portion 61b, a solenoid 69b, and a coil spring
67b.

[0121] The main body portion 61b is composed of a
bottomed tubular member having a wall portion 62b as
a bottom portion, and a lumen portion 63b is formed in-
side thereof. In addition, the main body portion 61b is
provided with a wall portion 68b at the distal end thereof.
[0122] The wall portions 62b and 68b are provided re-
spectively with holes 621b and 681b in roughly central
portions thereof, and a plunger 691b having the solenoid
69b is passed through the holes 621b and 681b.
[0123] The chip retracting mechanism 6b includes the
solenoid 69b as a drive source for electric driving. The
solenoid 69b is electrically connected to the battery 9 and
the control means 11. Incidentally, the control means 11
regulates, for example, the starting timings of the oper-
ation of the pump 8 and the operation of the chip retracting
mechanism 6b.

[0124] The solenoid 69b is composed of the plunger
691b and an electromagnet 692b, and the electromagnet
692b is contained in the lumen portion 63b in the state
of surrounding the outer circumference of a proximal end
portion of the plunger 691b.

[0125] The plunger 691b is composed of a rod-like
member, and is provided with an annular flange at the
distal end thereof. The distal end of the plunger 691b is
attached to the proximal end of the housing 5.

[0126] When an electric current is passed to the elec-
tromagnet 692b, i.e., when the chip retracting mecha-
nism 6b is operated, the plunger 691b is moved in the
direction of the proximal end against the coil spring 67b.
Since the housing 5 is attached to the distal end of the
plunger 691b, the movement of the plunger 691b in the
direction of the proximal end is accompanied by a move-
ment of the housing 5 and the chip 13 mounted therein
in the direction of the proximal end.

[0127] Before long, when the proximal end 591b of a
projection 59b and the distal end of the wall portion 68b
make contact with each other, the movement of the hous-
ing 5 and the chip 13 mounted therein in the direction of
the proximal end is stopped. Therefore, by regulating the
axial length of the projection 59b, it is possible to prevent
the chip 13 from being spaced away from the fingertip
20 more than necessary. In other words, the projection
59b and the wall portion 68b making contact therewith
constitute a means (moving distance determining
means) for determining the moving distance (maximum
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retraction distance) of the chip 13 from the fingertip 20.
[0128] In addition, the coil spring 67b is disposed as a
biasing means at the outer circumference of a distal end
portion of the plunger 691b, the proximal end of the coil
spring 67b is in contact with the wall portion 68b, and the
distal end of the coil spring 67b is in contact with the
proximal end of the housing 5. In the operating condition
of the chip retracting mechanism 6b, the housing 5 is
moved in the direction of the proximal end, and the coil
spring 67b is in a compressed state, thereby biasing the
housing 5 in the direction of the distal end. In this case,
when the passage of electric current to the electromagnet
692b is stopped (canceled), i.e., when the operation of
the chip retracting mechanism 6b is canceled, the elastic
force of the coil spring 67b causes the housing 5 and the
chip 13 mounted therein to move in the direction of the
distal end, returning to the positions where they have
been before the operation of the chip retracting mecha-
nism 6b.

[0129] With this configuration, also, the same functions
and effects as those of the chip retracting mechanisms
according to the first and second embodiments above
can be obtained.

[0130] Whilethe component measuringinstrumentac-
cording to the present invention has been described
above based onthe embodiments shown in the drawings,
the presentinventionis not limited to these embodiments.
For example, the configurations of the components of
the component measuring instrument may be replaced
by arbitrary configurations capable of displaying the
same functions as above-described.

[0131] Inaddition, in the component measuring instru-
ment according to the present invention, the above-de-
scribed system in which the degree of coloration of the
test paper caused by the reaction between a component
in blood and a reagent is optically measured (calorime-
try), the measurement result being converted into a
measurement of the amount of the component and dis-
played, may be replaced by a system in which a potential
variation generated according to the amount of a com-
ponent in a specimen is electrically measured, and the
measurement result is converted into a measurement of
the amount of the component and displayed.

[0132] Besides, the operations of the pressure reduc-
ing means and the chip retracting mechanism may be
started manually or may be started automatically. In the
latter case, a system may be adopted in which, for ex-
ample, a sensor so designed as to magnetically detect
the movement of the puncture needle in the direction of
the distal end at the time of puncturing the fingertip is
disposed in the vicinity of a side portion of the fitting por-
tion of the housing, and the pressure reducing means
and the chip retracting mechanism are operated based
on the information obtained by the sensor.

[0133] Now,the chipaccordingtothe presentinvention
will be described below.

[0134] As has been described above, the chip accord-
ing to the present invention is preferably used in the state
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of being mounted in the component measuring instru-
ment according to the present invention. Since the com-
ponent measuring instrument according to the present
invention has been described in detail above referring to
the drawings 1 to 10, the chip retracting mechanism will
be briefed here, and the other items will be omitted.
[0135] FIG. 11 shows schematically the condition
where the chip according to the present invention is
mounted in a housing in the component measuring in-
strument and a fingertip is put in contact with the distal
end of the chip. In the following description, the right side
in FIG. 11 will be referred to as "the proximal end", and
the left side as "the distal end".

[0136] As shownin FIG. 11, the chip retracting mech-
anism 6 is provided on the proximal end side of the hous-
ing 5. Incidentally, in FIG. 11, the structure of the chip 13
is shown in a simplified form.

[0137] The chip retracting mechanism 6 is for moving
the housing 5 and the chip 13 mounted therein in the
direction away from the fingertip 20 (in the direction of
the proximal end).

[0138] The chip retracting mechanism 6 includes a
main body portion 61, and a portion on the proximal end
side relative to the above-mentioned flange 56 and a pro-
jection 59, of the housing 5, are contained in the main
body portion 61.

[0139] In addition, a gas-tight variable-volume cham-
ber (pressure reduction chamber) 631 is formed inside
of the main body portion 61.

[0140] As has been described above, the variable-vol-
ume chamber 631 and a lumen portion 52 of the housing
5 are communicated to each other through an orifice 651
which has a high air passage resistance.

[0141] In the chip retracting mechanism 6 as above,
when a pump 8 is operated in the condition where the
chip 13 is mounted in the housing 5 and the fingertip 20
is kept in contact with the distal end of the chip 13 so as
to seal a distal end opening 162 of the chip 13 therewith,
the lumen portion 52 is first brought into a reduced-pres-
sure condition, air inside the variable-volume chamber
631 flows through the orifice 651 into the lumen portion
52, and a reduction of the pressure inside the variable-
volume chamber 631 is started. Since the orifice 651 has
the high air passage resistance, the volume of the vari-
able-volume chamber 631 gradually decreases, and the
housing 5 and the chip 13 mounted therein are moved
gradually in the direction away from the fingertip 20.
[0142] With the chip retracting mechanism 6 as above
provided, the blood is sucked out from a punctured por-
tion more securely and speedily.

[0143] Incidentally, in the component measuring in-
strument 1 in which the chip according to the present
invention is mounted, the chip retracting mechanism 6
as above can be omitted, as required.

[0144] FIG. 2 is a vertical sectional view showing the
configuration of a first embodiment of the chip, FIG. 12
is an enlarged view showing the configuration on the dis-
tal end side of the chip of the first embodiment, FIG. 13
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is a front view of the chip of the first embodiment, and
FIG. 14 is an enlarged view showing the configuration in
the vicinity of a test paper fixing portion. In the following
description, the right side in FIG. 12 will be referred to as
"the proximal end", and the left side as "the distal end".
[0145] As shown in FIG. 2, the chip 13 according to
this embodiment includes a puncture needle 14, a needle
housing 15 for slidably containing the puncture needle
14, a chip main body 16 disposed on an outer circumfer-
ential portion of the needle housing 15, a test paper fixing
portion 17 disposed at an outer circumferential portion
of the chip main body 16, and a test paper 18 fixed to the
test paper fixing portion 17.

[0146] The puncture needle 14 is comprised of a nee-
dle body 141, and a hub 142 attached to the proximal
end side of the needle body 141, and is contained in a
lumen portion 152 of the needle housing 15.

[0147] The needle body 141 is composed of a hollow
member or solid member formed of a metallic material
such as stainless steel, aluminum, an aluminum alloy,
titanium, a titanium alloy, etc., and is provided at its distal
end with a sharp needle point (knife edge). The needle
point punctures the surface (skin) of the fingertip.
[0148] In addition, the hub 142 is composed of a sub-
stantially cylindrical member, and an outer circumferen-
tial portion thereof slides in contact with the inner circum-
ferential surface 151 of the needle housing 15.

[0149] The hub 142is provided at its proximal end por-
tion with a reduced-diameter portion 143 which is re-
duced in diameter. The reduced-diameter portion 143 is
fitted in a needle holder 411 of a plunger 41.

[0150] The needle housing 15 is composed of a bot-
tomed tubular member having a wall portion 153 as a
bottom portion, and the lumen portion 152 is formed in-
side thereof.

[0151] The wall portion 153 is provided in its roughly
central portion with a hole 154 circular in sectional shape.
At the time of puncturing the fingertip 20, the needle point
of the needle body 141 passes through the hole 154 and
through a lumen portion 161 of the chip main body 16
which will be described later. In addition, the diameter of
the hole 154 is set to be smaller than the outside diameter
of the distal end of the hub 142. Therefore, when the
puncture needle 14 is moved in the direction of the distal
end of the lumen portion 152 and the distal end of the
hub 142 comes into contact with the proximal end of the
wall portion 153, the puncture needle 14 is prevented
from moving further in the direction of the distal end.
[0152] This ensures that when the needle point of the
needle body 141 is moved to a position in the vicinity of
or beyond the distal end of a contact portion 163 which
will be described later, the needle point is restrained from
moving further in the direction of the distal end. Namely,
the needle point of the needle body 141 is so set that it
can move to the position in the vicinity of or beyond the
distal end of the contact portion 163 described later.
[0153] Therefore, the projecting length of the needle
body 141 from the distal end of the chip 13 at the time of
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puncturing the fingertip 20 is kept constant, and the trou-
ble that the needle point of the needle body 141 would
puncture the fingertip 20 to a depth greater than a re-
quired depth can be prevented more securely.

[0154] Besides, a mechanism for regulating the mov-
ing distance of the plunger 41 may be provided, thereby
regulating the depth of puncture of the fingertip 20 by the
needle point of the needle body 141.

[0155] The inner circumferential surface 151 is provid-
ed on the proximal end side thereof with a ring form pro-
jection 155 projecting inwards, and an outer circumfer-
ential portion of the hub 142 is engaged, stopped and
fixed to the projection 155. Incidentally, a setting is made
such that, in this condition, the needle point of the needle
body 141 does not project through the hole 154. The
fixing force acting between the projection 155 and the
hub 142 can be set to such a level that the puncture
needle 14 can be mounted into the needle holder 411
without trouble and that the fixing between the projection
155andthe hub 142is easily canceled when a puncturing
means 4 is operated.

[0156] Incidentally, the method of fixing the hub 142
and the needle housing 15 to each other is not limited to
the above-mentioned. For example, there may be adopt-
ed a method in which an engaging and stopping means
is provided atthe inner circumferential surface 151 and/or
an outer circumferential portion of the hub 142, or a fric-
tional force acting between the inner circumferential sur-
face 151 and an outer circumferential portion of the hub
142 is utilized (used), or the inner circumferential surface
151 and the hub 142 are weakly adhered or weakly fused
to each other, or the like.

[0157] The chip main body 16 is attached to an outer
circumferential portion of the needle housing 15.
[0158] The chip main body 16 is composed of a sub-
stantially cylindrical member, and the lumen portion 161
is formed inside thereof.

[0159] In addition, the chip main body 16 is provided
at its distal end with the contact portion 163 which has
an annular shape such as a circular ring shape and which
projects in the direction of the distal end. The contact
portion 163 is a portion against which the fingertip 20 is
pressed, and it is provided at its distal end with a distal
end opening (opening) 162 which opens the lumen por-
tion 161.

[0160] The chip 13 is used in the condition where, with
the distal end opening 162 closed by the fingertip 20, the
pressure inside the lumen portion 161 is reduced by the
pump 8 and the fingertip 20 is attracted onto the distal
end opening 162 by suction.

[0161] The contact portion 163 includes an inner wall
surface 163a inside thereof, and an outer wall surface
163b outside thereof. The inner wall surface 163a is
formed to be substantially parallel to the center axis 900
of the chip main body 16. On the other hand, the outer
wall surface 163b is formed to be inclined at a predeter-
mined angle so as to come closer to the center axis 900
in the direction from the proximal end toward the distal
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end. Namely, the outer wall surface 163b is tapered. With
the inner wall surface 163a and the outer wall surface
163b thus provided, the contact portion 163 is so formed
that its thickness decreases gradually from the proximal
end to the distal end, approaching substantially to zero
(preferably, 0.5 mm or less, more preferably, 0.3 mm or
less) at the distal end. Namely, the distal end of the con-
tact portion 163 is sharpened.

[0162] With the distal end of the contact portion 163
formed in such a shape, the close contact property be-
tween the fingertip 20 and the distal end opening 162 is
enhanced. In addition, since it is possible to restrain air
from flowing in through a gap between the distal end (dis-
tal end opening 162) of the contact portion 163 and the
surface of the fingertip 20 when the lumen portion 161 is
in a reduced-pressure condition, the fingertip 20 can be
securely attracted onto the distal end portion 162 under
suction.

[0163] Furthermore, since the close contact property
between the fingertip 20 and the distal end opening 162
is high, the fingertip 20 can be prevented from slipping
off from the distal end opening 162, even in the case
where the above-described chip retracting mechanism 6
is operated to move the chip 13 away from the fingertip
20. Therefore, the trouble that the blood sucked out from
the punctured portion would scatter to contaminate the
surroundings can be prevented more securely, with the
result of high safety.

[0164] Paying attention to the close contact property
between the fingertip 20 and the distal end opening 162,
the angle formed between the inner wall surface 163a
and the outer wall surface 163b in the vicinity of the distal
end of the contact portion 163 (in FIG. 2, the distal end
angle 0) is required only to make it possible to form a thin
shape at the distal end. The distal end angle 6 is prefer-
ably about 0.5 to 60°, and more preferably about 5 to
55°. With the distal end angle 6 set within the range, the
above-mentioned effect is displayed more conspicuous-
ly.

[0165] Besides, the larger the distal end opening 162
is, the larger the area of congestion at the fingertip 20
becomes, and the shorter the time taken to obtain a suf-
ficient amount of blood becomes. In consideration of the
sampling of blood from the fingertip 20, however, the ap-
erture area of the distal end opening 162 is preferably
about 10 to 50 mm2, and more preferably about 12 to 40
mm2. In addition, with the aperture area set within the
range, it is also possible to enhance the close contact
property between the fingertip 20 and the distal end open-
ing 162.

[0166] In addition, the distal end shape of the contact
portion 163 as above has also the function of mitigating
the pain upon puncture through stimulating the surround-
ings of the punctured portion when the fingertip 20 is
pressed against the distal end.

[0167] The chip main body 16 is provided, at the outer
circumference of adistal end portion thereof, with aflange
164 projecting in a ring form for determining the position
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of the chip 13 relative to the housing 5 when the chip 13
is mounted in the housing 5. As shown in FIG. 2, the
distal end of the contact portion 163 is so formed as to
project in the direction of the distal end from the distal
end surface of the flange 164.

[0168] Besides, in the condition where the chip 13 is
mounted in the component measuring instrument 1 (the
housing 5), the distal end of the contact portion 163 is at
substantially the same position as the finger application
surface 31 or is projecting slightly beyond the finger ap-
plication surface 31 (see FIG. 11). Therefore, when the
fingertip 20 is applied to the finger application surface 3
of the component measuring instrument 1, the surface
of the fingertip 20 securely makes contact with the distal
end of the contact portion 163, whereby the distal end
opening 162 can be closed.

[0169] Besides, in this condition, a portion 24 of the
fingertip 20 in proximity to the distal end of the contact
portion 163 forming an outer circumference is not in con-
tact with the distal end surface of the flange 164. There-
fore, capillary vessels in the vicinity of the portion 24 do
not receive a pressure, so that the blood flow there is
prevented from being stopped. Accordingly, a sufficient
amount of blood can be obtained assuredly, and meas-
urement with high accuracy can be achieved.

[0170] The height of the contact portion 163, i.e., the
length from the distal end to the proximal end of the con-
tact portion 163 is not particularly limited. For example,
the height is preferably about 0.1 to 5 mm, and more
preferably about 0.3 to 3 mm.

[0171] Incidentally, while the decrease rate of the thick-
ness of the contact portion 163 is substantially constant
in the configuration shown in the figures, this configura-
tionis not limitative. For example, a configuration in which
the decrease rate varies at an intermediate portion in the
axial direction, or the like may also be adopted.

[0172] Inaddition, it suffices for the contact portion 163
to be so shaped that at least the thickness of a distal end
portion thereof decreases gradually and that the distal
end thereof is sharpened, and, therefore, the shape of
the contact portion 163 is not limited to the one shown in
the figures. For example, a shape in which the thickness
of the contact portion 163 is substantially constant over
a predetermined distance (predetermined length) from
the proximal end toward the distal end and the thickness
decreases gradually at a distal end portion, a shape in
which the thickness of the contact portion 163 increases
gradually over a predetermined distance from the prox-
imal end toward the distal end and the thickness decreas-
es gradually at a distal end portion, or the like may also
be adopted.

[0173] The chipmainbody 16 is provided with a recess
165 at an outer circumferential portion thereof, and the
test paper fixing portion 17 with a circular disk form test
paper 18 disposed thereon is mounted in the recess 165.
[0174] In addition, there is provided a blood passage
(specimen passage) 19 for communication between the
lumen portion 161 of the chip main body 16 and the ex-



27 EP 1 437 093 B1 28

terior through the chip main body 16 and the test paper
fixing portion 17. The blood passage 19 is for guiding the
blood obtained by puncture to the test paper 18, and com-
prises a passage opening 191 opened into the lumen
portion 161 and a passage opening 192 opened to the
exterior of the chip 13. Incidentally, the passage opening
192 is located in the vicinity of a central portion of the
test paper 18.

[0175] As shown in FIG. 12, the blood passage 19 is
comprised of a passage 19a extending from the passage
opening 191 toward the outside of the chip main body
16, a passage 19b continuous with the passage 19a and
extending substantially in parallel to the center axis 900
of the chip main body 16 toward the proximal end side,
and a passage 19c continuous with the passage 19b and
extending toward the outside of the chip main body 16
to the passage opening 192. The passages 19a and 19¢
are connected to and substantially orthogonal to the pas-
sage 19b.

[0176] The blood passage 19 as above can be formed,
for example, by molding, processing and joining the chip
main body 16 and the test paper fixing portion 17.
[0177] The blood passage 19 is formed to be substan-
tially rectangular in sectional shape, to have a thickness
of preferably about 0.05 to 0.5 mm, for example, and to
have a width of preferably about 0.5 to 3 mm, forexample.
Incidentally, the shape of the blood passage 19 can be
appropriately selected according to the blood amount
(specimen amount) necessary for measurement. It suf-
fices for the shape of the blood passage 19 to be so
designed that the amount of blood left inside thereof can
be reduced. For example, the sectional shape of the
blood passage 19 may also be tubular, U-shaped, V-
shaped, or the like.

[0178] Meanwhile, in the condition where the chip 13
is mounted in the housing 5, the test paper 18 is disposed
on the chip main body 16 so as to be located in the vicinity
of a side portion of the measuring means 7. Specifically,
the position of the test paper 18 relative to the chip 13 is
set according to the installation position of the measuring
means 7 in the component measuring instrument 1, and
the length of the blood passage 19is also set accordingly.
Therefore, the length of the blood passage 19 is appro-
priately selected according to the installation position of
the measuring means 7 in the component measuring in-
strument 1, and is not particularly limited; normally, the
length is preferably about 5 to 15 mm. With the length of
the blood passage 19 set within the range, blood can be
guided to the test paper 18 more speedily and securely.
[0179] The chip main body 16 is provided on its inner
circumferential surface with a blood introducing guide
166 projecting into the lumen portion 161. The blood in-
troducing guide 166 has the function of making contact
with the blood rising in a grain form on the punctured
portion toward the lumen portion 161, upon puncture of
the fingertip 20, and receiving (introducing) the blood.
[0180] As shown in FIG. 13, the blood introducing
guide 166 is comprised of a pair of wall portions 166a
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and 166b and a distal end wall portion 166¢, and is so
formed as to surround the three sides of the passage
opening 191. Therefore, the blood received by the blood
introducing guide 166 is efficiently guided from the pas-
sage opening 191 into the blood passage 19.

[0181] Furthermore, the wall portions 166a and 166b
are so formed that their opposed surfaces are spaced
farther away from each other as the center axis 900 of
the chip main body 16 is approached. Namely, the wall
portions 166a and 166b are so formed as to be opened
nearly in an inverted V shape. With the blood introducing
guide 166 configured in this manner, it is possible to re-
ceive the blood more securely and to guide the blood into
the blood passage 19 more securely and speedily.
[0182] As for the size of the space defined by the wall
portion 166a, the wall portion 166b and the distal end
wall portion 166¢ of the blood introducing guide 166 as
above, itis preferable that the width (in FIG. 13, the length
in the vertical direction) is about 1 to 3 mm, the height (in
FIG. 13, the length in the lateral direction) is about 0.5 to
3 mm, and the length (in FIG. 13, the length in the direc-
tion orthogonal to the paper surface) is about 1 to 3 mm.
[0183] Incidentally, the shape of the blood introducing
guide 166 is not limited to the one shown in the figure,
inasmuch as the blood introducing guide 166 can secure-
ly receive the blood and can guide the blood into the
blood passage 19 securely and speedily. For example,
a shape in which the wall portions 166a and 166b are
substantially parallel to each other, a shape in which a
proximal end wall portion is provided so as to surround
the four sides of the passage opening 191, or the like
may also be adopted.

[0184] The test paper fixing portion 17 is provided on
its lower surface with a projection 171 projecting toward
the inside of the passage 19a. With the projection 171
thus provided, generation of a meniscus in the blood pas-
sage 19 can be suppressed. In addition, the test paper
18 is provided, in the vicinity of a central portion thereof,
with a projection 181 projecting toward the inside of the
passage 19c; the projection 181 produces the same ef-
fect as that of the projection 171. This makes it possible
to guide the blood to the test paper 18 more speedily and
securely.

[0185] As shown in FIGS. 12 and 14, the test paper
fixing portion 17 is provided at its upper surface with a
recess 172 corresponding to the shape of the test paper
18. In addition, at the bottom surface of the recess 172,
there are provided a mount portion 173 raised so as to
surround the perimeter of the passage opening 192, and
a plurality of mount portions (in this embodiment, four
mount portions at an angular interval of 90°) 175 raised
with the mount portion 173 as a center. The test paper
18 is fixed to the mount portions 173 and 175 by a method
such as fusing, adhesion with an adhesive, etc.

[0186] In the condition where the test paper 18 is dis-
posed on the test paper fixing portion 17, gaps 179 are
formed between the outer circumferential edge portion
of the test paper 18 and the inner circumferential surface
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of the recess 172, and between the lower surface of the
test paper 18 and the bottom surface of the recess 172.
[0187] Besides, the mount portion 173 is provided with
a groove 174 communicated with the blood passage 19.
In the configuration shown in the figure, the groove 174
is in the shape of a cross. The outside end portions of
the groove 174 are each opened to the outer circumfer-
ential surface of the mount portion 173. That s, the blood
passage 19 and the gap 179 are communicated with each
other through the groove 174.

[0188] Thegroove 174 andthe gap 179 as above func-
tion as air vents for the blood passage 19, whereby the
blood can be prevented from stopping at an intermediate
portion of the blood passage 19.

[0189] In addition, the gap 179 has the function of as-
sisting (promoting) the development of blood on the test
paper 18. To be more specific, the blood having passed
through the blood passage 19 spreads from the passage
opening 192 in the direction of the outer circumference
through the groove 174, whereby the blood is supplied
to and radially developed on the test paper 18, so that
the development of the blood on the test paper 18 can
be achieved speedily and uniformly.

[0190] The hub 142, the needle housing 15, the chip
main body 16 and the test paper fixing portion 17 as
above-described are each preferably formed of a resin
material. Examples of the resin material include thermo-
plastic resins ordinarily used in injection molding, such
as ABSresin, AS resin, polyethylene, polypropylene, pol-
ystyrene, polyvinyl chloride, polyvinylidene chloride res-
in, polyphenylene oxide, thermoplastic polyurethane,
polymethylene methacrylate, polyoxyethylene, fluor-
oresin, polycarbonate, polyamide, acetal resin, acrylic
resin, polyethylene terephthalate, etc., and thermoset-
ting resins such as phenol resin, epoxy resin, silicone
resin, unsaturated polyester, etc. Particularly, the chip
main body 16 and the test paper fixing portion 17 are
each preferably formed of a highly hydrophilic resin such
as acrylic resin or a resin treated to be hydrophilic, since
such a hydrophilicresin is particularly suitable for speedy
introduction and development of blood.

[0191] The treatment for rendering a resin hydrophilic
can be conducted, for example, by a physical activating
treatment such as ozone treatment, plasma treatment,
glow discharge, corona discharge, irradiation with UV
rays, etc., or by application of (coating with) a surface
active agent, a water-soluble silicone, hydroxypropyl cel-
lulose, polyethylene glycol, polypropylene glycol, or the
like.

[0192] The testpaper 18 is composed of a circular disk
form member, and is provided with a projection 181 in
the vicinity of a central portion thereof, as described
above. The tip end of the projection 181 projects toward
the inside of the blood passage 19 (passage 19c¢). This
makes it possible to support and fix the test paper 18
onto the test paper fixing portion 17 more stably, and to
prevent the trouble in which uniform development of
blood would be hindered by deformation (curvature, dis-
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tortion, undulation, etc.) of the test paper 18.

[0193] Incidentally, the shape of the test paper 18 in
plan view is not limited to the circular shape (circular disk
shape) as shown in the figure. For example, a shape
appropriately selected from ellipses; tetragons such as
square, rectangle, rhombus, etc.; triangles; hexagons;
octagons, etc. may be adopted, as required.

[0194] In the case of the circular disk form test paper
18, the outside diameter of the test paper 18 is preferably
about 3 to 8 mm, and the thickness of the test paper 18
is preferably about 0.05 to 0.4 mm.

[0195] The test paper 18 as above is comprised of a
carrier capable of absorbing and developing the blood
(specimen), and a reagent carried on the carrier. The
kind of the carrier and the reagent to be carried on the
carrier are the same as those in the case of a general
chip for use in the component measuring instrument ac-
cording to the presentinvention, and, therefore, descrip-
tion thereof is omitted.

[0196] Now, a second embodiment of the chip accord-
ing to the present invention will be described below.
[0197] FIG. 15is a vertical sectional view showing the
configuration of the second embodiment of the chip.
[0198] Description of the second embodiment of the
chip shown in FIG. 15 will be made centering on the dif-
ference thereof from the first embodiment above, and the
same items as those in the first embodiment will be omit-
ted. In the following description, the right side in FIG. 15
will be referred to as "the proximal end", and the left side
as "the distal end".

[0199] In the second embodiment of the chip, the
shape of a contact portion 163 is different from that in
the first embodiment. Specifically, an outer wall surface
163b is formed to be substantially parallel to the center
axis 900 of a chip main body 16. On the other hand, an
inner wall surface 163a is formed to be inclined at a pre-
determined angle so as to be spaced farther away from
the center axis 900 in the direction from the proximal end
toward the distal end. Namely, the inner wall surface 163a
is tapered. With the inner wall surface 163a and the outer
wall surface 163b thus formed, the contact portion 163
gradually decreases in thickness from the proximal end
toward the distal end thereof, and is sharpened at the
distal end thereof.

[0200] With this configuration, also, the same effects
as those in the above-described first embodiment of the
chip can be obtained.

[0201] Now, a third embodiment of the chip according
to the present invention will be described below.

[0202] FIG. 16 is a vertical sectional view showing the
configuration of the third embodiment of the chip.
[0203] Description of the third embodiment of the chip
shown in FIG. 16 will be made centering on the difference
thereof from the first embodiment above, and description
of the same items as those in the first embodiment will
be omitted. In the following description, the right side in
FIG. 16 will be referred to as "the proximal end", and the
left side as "the distal end".
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[0204] In the third embodiment of the chip, the shape
of a contact portion 163 is different from that in the first
embodiment. Specifically, an inner wall surface 163a is
formed to be inclined at a predetermined angle so as to
be spaced farther away from the center axis 900 in the
direction from the proximal end toward the distal end. On
the other hand, an outer wall surface 163b is formed to
be inclined at a predetermined angle so as to gradually
[0205] approach the center axis 900 in the direction
from the proximal end toward the distal end. Namely, the
inner wall surface 163a and the outer wall surface 163b
are tapered so that they gradually approach each other
in the direction from the proximal end toward the distal
end.

[0206] This ensures that the contact portion 163 grad-
ually decreases in thickness from the proximal end to-
ward the distal end thereof, and is sharpened at the distal
end thereof.

[0207] With this configuration, also, the same effects
as those of the above-described first embodiment of the
chip can be obtained.

[0208] Now, afourthembodiment of the chip according
to the present invention will be described below.

[0209] FIG. 17 is a vertical sectional view showing the
configuration of the fourth embodiment of the chip.
[0210] Description of the fourthembodiment of the chip
shown in FIG. 17 will be made centering on the difference
thereof from the first embodiment above, and description
of the same items as those in the first embodiment will
be omitted. In the following description, the right side in
FIG. 17 will be referred to as "the proximal end", and the
left side as "the distal end".

[0211] In the fourth embodiment of the chip, the shape
of a contact portion 163 is different from that in the first
embodiment. Specifically, aninner wall surface 163a and
an outer wall surface 163b are formed to be inclined re-
spectively at predetermined angles so as to gradually
approach the center axis 900 of a chip main body 16 in
the direction from the proximal end toward the distal end.
Namely, the inner wall surface 163a and the outer wall
surface 163b are individually tapered. In addition, the an-
gle between the outer wall surface 163b and the center
axis 900 is set to be greater than the angle between the
inner wall surface 163a and the center axis 900. This
ensures that the contact portion 163 gradually decreases
in thickness from the proximal end toward the distal end
thereof, and is sharpened at the distal end thereof.
[0212] With this configuration, also, the same effects
as those in the above-described first embodiment of the
chip can be obtained.

[0213] Besides, in the chip thus configured, there is
the merit that the diameter of a distal end opening 162
can be set to be smaller than the diameter of a lumen
portion 161 of the chip main body 16. Therefore, the chip
thus configured is suitable for use forinfants, forexample.
[0214] Now, a fifth embodiment of the chip according
to the present invention will be described below.

[0215] FIG. 18 is a vertical sectional view showing the
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configuration of the fifth embodiment of the chip.

[0216] Description of the fifth embodiment of the chip
shown in FIG. 18 will be made centering on the difference
thereof from the first embodiment, and description of the
same items as those in the first embodiment will be omit-
ted. In the following description, the right side in FIG. 18
will be referred to as "the proximal end", and the left side
as "the distal end".

[0217] In the fifth embodiment of the chip, the shape
of a contact portion 163 is different from that in the first
embodiment. Specifically, aninner wall surface 163a and
an outer wall surface 163b are formed to be inclined at
predetermined angles so as to be spaced farther away
from the center axis 900 of a chip main body 16 in the
direction from the proximal end toward the distal end.
Namely, the inner wall surface 163a and the outer wall
surface 163b are individually tapered. In addition, the an-
gle between the inner wall surface 163a and the center
axis 900 is set to be greater than the angle between the
outer wall surface 163b and the center axis 900. This
ensures that the contact portion 163 gradually decreases
in thickness from the proximal end toward the distal end
thereof, and is sharpened at the distal end thereof.
[0218] With this configuration, also, the same effects
as those in the above-described first embodiment can be
obtained.

[0219] Besides, in the chip thus configured, there is
the merit that the diameter of a distal end opening 162
can be set to be greater than the diameter of a lumen
portion 161 of the chip main body 16. Therefore, the chip
thus configured is suitable for use for specimen sampling
portions other than a fingertip, such as an earlobe, an
abdominal portion, a thigh, an arm, etc.

[0220] While the chip according to the present inven-
tion has been described above based on the embodi-
ments shown in the drawings, the present invention is
not limited to the embodiments. For example, the config-
urations of the components of the chip may be replaced
by arbitrary configurations capable of displaying the
same functions as above-described.

[0221] While blood has been taken as the specimen
in the above descriptions of the component measuring
instrument according to the present invention and the
chip according to the present invention, the specimen is
not limited to blood. Other than blood, the specimen may,
for example, be a body fluid such as urine, lymph fluid,
spinal fluid, bile, saliva, etc. or a diluted or concentrated
liquid thereof.

[0222] In addition, while afingertip has been described
as a representative of the specimen sampling portion,
the specimen sampling portion is naturally not limited to
the fingertip, as mentioned above.

[0223] Moreover, the component to be measured is
not limited to glucose (blood sugar). The component to
be measured may, for example, be proteins, cholesterol,
uric acid, creatinine, alcohol, an inorganic ion such as
sodium, hemoglobin (occult blood), or the like.



33 EP 1 437 093 B1 34

Industrial Applicability

[0224] As has been described above, according to the
component measuring instrument of the present inven-
tion, it is possible to provide a component measuring in-
strument capable of measuring a predetermined compo-
nent in blood more securely and in a short time.

[0225] With the chip retracting mechanism provided,
a bleeding amount can be secured sufficiently, and
measurement with higher accuracy can be achieved,
without mistakes in measurement.

[0226] In addition, if the test paper is provided on the
chip, puncture, sampling of a body fluid, development of
the body fluid onto the test paper, and measurement
(quantifying of the component) can be performed contin-
uously, and the component measurement can be
achieved easily and in a short time.

[0227] Besides, since a preparatory operation for use
is easy, the component measuring instrument is advan-
tageous also in the case of periodic use and in the case
of repeated use.

[0228] Furthermore, accidents such as mistaken re-
puncturing of the surface of an organism after puncture
can be prevented, and high safety is secured. Moreover,
since the puncture needle is not seen directly to the pa-
tient, the fear at the time of puncture is alleviated.
[0229] From the foregoing, the component measuring
instrument according to the present invention is suitable
for use in the case where blood sugar or the like of the
patient is measured by the patient himself.

[0230] Besides, the component measuring instrument
according to the present invention is simple in configu-
ration, is small in size and weight, is inexpensive, and is
suitable for mass production.

[0231] In addition, according to the chip of the present
invention, in the case where the specimen sampling por-
tion is a fingertip, for example, the close contact property
between the chip and the fingertip is enhanced, and blood
flow can be prevented from being stopped, so that blood
can be sampled more securely.

[0232] Besides, with the distal end of the contact por-
tion formed in a sharpened shape, the close contact prop-
erty between the distal end and the fingertip is enhanced,
and the above-mentioned effect is displayed more con-
spicuously.

[0233] With the chip as above-described, in the case
where the chip is used with its lumen portion in a reduced-
pressure condition, the fingertip can be attracted by suc-
tion more securely, and blood (specimen) can be sam-
pled more securely and speedily.

[0234] In addition, if the chip is provided with the punc-
ture needle and the test paper, puncture, sampling of
blood, development of the blood onto the test paper, and
measurement (quantifying of a component) can be per-
formed continuously, and component measurement can
be achieved easily and in a short time.

[0235] Besides, in use of the chip, an operation (pre-
paratory operation) of mounting the chip into the compo-
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nent measuring instrument, for example, is easy and,
therefore, the chip is advantageous also in the case of
periodic use and in the case of repeated use.

[0236] As seen from the foregoing, the chip according
to the present invention is suitable also for use in the
case where blood sugar or the like of the patient is meas-
ured by the patient himself, and the chip promises meas-
urement with high accuracy.

Claims

1. A component measuring instrument in which a chip
(13) is mounted, said chip (13) comprising a puncture
needle (14) and a contact portion (163) for making
contact with a specimen sampling portion (20) to be
punctured, wherein said chip (13) is adapted that an
opening (162) provided on the inside of said contact
portion (163) can be closed with said specimen sam-
pling portion (20), the component measuring instru-
ment further comprising:
puncturing means (4) for moving said puncture nee-
dle (14) to puncture said specimen sampling portion
(20) applied onto said specimen sampling portion
application portion (31);
pressure reducing means (8) for putting said punc-
tured portion of said specimen sampling portion (20)
punctured by said puncture needle (14), together
with a containing space (52) for said puncture needle
(14), into a reduced-pressure condition;
measuring means (7) for measuring the amount of
a predetermined componentin a blood sampled from
said punctured portion; characterized by
a specimen sampling portion application portion (31)
onto which said specimen sampling portion (20) can
be applied;
and
a chip retracting mechanism (6) for moving said chip
(13) inadirection away from said specimen sampling
portion (20) while maintaining said reduced-pres-
sure condition generated by said pressure reducing
means (8).

2. The component measuring instrument as set forth
in claim 1, wherein the movement of said chip (13)
is carried out on the basis of said puncturing means
(4) in the condition where said chip (13) is attached
to said puncturing means (4).

3. The component measuring instrument as set forth
in claim 1 or 2, wherein said chip retracting mecha-
nism (6) is operated by utilizing a pressure reducing
force generated by the operation of said pressure
reducing means (8).

4. The component measuring instrument as set forth
in any of claims 1 to 3, wherein
said chip retracting mechanism (6) comprises a pres-
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sure reduction chamber (631), and at least one pas-
sage (651) having a high air passage resistance for
communication between said pressure reduction
chamber (631) and said containing space (52), and
the pressure inside said pressure reduction chamber
(631) is reduced through said passage (651), there-
by moving said chip (13) in a direction away from
said specimen sampling portion.

The component measuring instrument as set forth
in claim 1 or 2, wherein said chip retracting mecha-
nism (6) has a drive source (69b) for electric driving,
and said chip retracting mechanism (6) is operated
by the driving of said drive source (69b).

The component measuring instrument as set forth
in claim 5, wherein said drive source is a solenoid
(69b).

The component measuring instrument as set forth
in any of claims 1 to 6, wherein said chip retracting
mechanism (6) has biasing means (67a), and said
chip (13) is returned to its position before the oper-
ation of said chip retracting mechanism (6) by said
biasing means (67a) when the operation of said chip
retracting mechanism (6) is canceled.

The component measuring instrument as set forth
in any of claims 1 to 7, wherein

said component measuring instrument comprises a
housing (5) for holding said chip (13) and incorpo-
rating said puncturing means (4) therein, and

said pressure reducing means (8) puts said contain-
ing space (52) in the housing (5) into a reduced-pres-
sure condition.

The component measuring instrument as set forth
in any of claims 1 to 8, wherein the operation of said
puncturing means (4) and the operation of said pres-
sure reducing means (8) can be started substantially
simultaneously.

The component measuring instrument as set forth
in any of claims 1 to 9, wherein said chip retracting
mechanism (6) is operated in succession to the op-
eration of said pressure reducing means (8).

The component measuring instrument as set forth
in any of claims 1 to 10, comprising moving distance
determining means (59b, 68b) for determining the
distance of movement of said chip (13) by said chip
retracting mechanism (6).

The component measuring instrument as set forth
in claim 1, wherein

said specimen sampling portion application portion
has a specimen sampling portion application surface
(31), and

10

15

20

25

30

35

40

45

50

55

19

EP 1 437 093 B1

13.

14,

36

the distal end of said contact portion is located at
substantially the same position as said specimen
sampling portion application surface (31) or slightly
projecting from said specimen sampling portion ap-
plication surface (31), in the condition where said
chip (13) is mounted in said component measuring
instrument.

The component measuring instrument as set forth
in any of claims 1 to 12, wherein said chip (13) com-
prises a test paper (18), and a blood passage (19)
for supplying blood to said test paper (18).

The component measuring instrument as set forth
in any of claims 1 to 13, wherein said test paper (18)
is a test paper (18) for blood sugar measurement.

Patentanspriiche

1.

Komponentenmessinstrument, in dem ein Chip (13)
montiert ist, wobei der Chip (13) eine Punkturnadel
(14) und einen Kontaktabschnitt (163) zum Bewerk-
stelligen eines Kontaktes mit einem Probenentnah-
meabschnitt (20), der zu punktieren ist, aufweist, wo-
bei der Chip (13) daran angepasst ist, dass eine Off-
nung (162), die an der Innenseite des Kontaktab-
schnittes (163) vorgesehen ist, mit dem Probenent-
nahmeabschnitt (20) verschlossen werden kann,
wobei das Komponentenmessinstrument des Wei-
teren folgendes aufweist:

eine Punktureinrichtung (4) zum Bewegen der
Punkturnadel (14) zum Punktieren des Proben-
entnahmeabschnitts  (20), der auf den
Probenentnahmeabschnittapplikationsab-
schnitt (31) appliziert ist;

eine Druckverringerungseinrichtung (8) zum
Versetzen des punktierten Abschnitts des Pro-
benentnahmeabschnittes (20), der durch die
Punkturnadel (14) punktiert worden ist, zusam-
men mit einem Aufbewahrungsraum (52) fiir die
Punkturnadel (14) in einen Zustand mit verrin-
gertem Druck;

eine Messeinrichtung (7) zum Messen der Men-
ge einer vorbestimmten Komponente im Blut,
das von dem punktierten Abschnitt entnommen
worden ist;

gekennzeichnet durch

einen  Probenentnahmeabschnittapplikationsab-
schnitt (31), auf den der Probenentnahmeabschnitt
(20) appliziert werden kann; und

einen Chipzuriickversetzmechanismus (6) zum Be-
wegen des Chips (13) in eine Richtung weg von dem
Probenentnahmeabschnitt (20), wahrend der Zu-
stand mit verringertem Druck beibehalten wird, der
durch die Druckverringerungseinrichtung (8) er-



37
zeugt wird.

Komponentenmessinstrument gemal Anspruch 1,
wobei

die Bewegung des Chips (13) auf der Grundlage der
Punktureinrichtung (4) in dem Zustand ausgefihrt
wird, in dem der Chip (13) an der Punktureinrichtung
(4) angebracht ist.

Komponentenmessinstrument gemal Anspruch 1
oder 2, wobei

der Chipzuriickversetzmechanismus (6) betrieben
wird, indem eine Druckverringerungskraft genutzt
wird, die durch den Betrieb der Druckverringerungs-
einrichtung (8) erzeugt wird.

Komponentenmessinstrument gemal einem der
Anspriche 1 bis 3, wobei

der Chipzurlckversetzmechanismus (6) eine Druck-
verringerungskammer (631) und zumindest einen
Kanal (651) aufweist, der einen hohen Luftkanalwi-
derstand hat fur eine Kommunikation zwischen der
Druckverringerungskammer (631) und dem aufneh-
menden Raum (52), und

der Druck im Inneren der Druckverringerungskam-
mer (631) durch den Kanal (651) verringert wird, wo-
durch der Chip (13) in einer Richtung bewegt wird,
die von dem Probenentnahmeabschnitt weg weist.

Komponentenmessinstrument gemal Anspruch 1
oder 2, wobei

der Chipzuriickversetzmechanismus (6) eine An-
triebsquelle (69b) fiir ein elektrisches Antreiben auf-
weist, und der Chipzuriickversetzmechanismus (6)
durch das Antreiben der Antriebsquelle (69b) betrie-
ben wird.

Komponentenmessinstrument gemal Anspruch 5,
wobei die Antriebsquelle ein Solenoid (69b) ist.

Komponentenmessinstrument gemal einem der
Anspriche 1 bis 6, wobei

der Chipzuriickversetzmechanismus (6) eine Vor-
spanneinrichtung (67a) aufweist, und der Chip (13)
zu seiner Position vor dem Betrieb des Chipzurlick-
versetzmechanismus (6) durch die Vorspannein-
richtung (67a) zuriickkehrt, wenn der Betrieb des
Chipzuriickversetzmechanismus (6) aufgehoben
wird.

Komponentenmessinstrument gemafl einem der
Anspriche 1 bis 7, wobei

das Komponentenmessinstrument ein Gehause (5)
aufweist zum Halten des Chips (13) und zum Auf-
nehmen der Punktureinrichtung (4) in ihm, und
wobei die Druckverringerungseinrichtung (8) den
aufnehmenden Raum (52) in dem Gehdause (5) in
einen Zustand mit verringertem Druck versetzt.
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Komponentenmessinstrument gemal einem der
Anspriche 1 bis 8, wobei

der Betrieb der Punktureinrichtung (4) und der Be-
trieb der Druckverringerungseinrichtung (8) im We-
sentlichen gleichzeitig gestartet werden kénnen.

Komponentenmessinstrument gemal einem der
Anspriche 1 bis 9, wobei
der Chipzurlckversetzmechanismus (6) in An-
schluss an den Betrieb der Druckverringerungsein-
richtung (8) betatigt wird.

Komponentenmessinstrument gemal einem der
Anspriche 1 bis 10, das eine Bewegungswegbe-
stimmungseinrichtung (59b, 68b) aufweist, zum Be-
stimmen des zurtickgelegten Weges der durch den
Chipzuriickversetzmechanismus (6) bewirkten Be-
wegung des Chips (13).

Komponentenmessinstrument gemal Anspruch 1,
wobei

der Probenentnahmeabschnittapplikationsabschnitt
eine Probenentnahmeabschnittapplizierflache (31)
aufweist, und

das distale Ende des Kontaktabschnittes an im We-
sentlichen der gleichen Position wie die Probenent-
nahmeabschnittapplizierfliche (31) angeordnet ist
oder geringfligig von der Probenentnahmeabschnit-
tapplizierflache (31) vorragt, und zwar in dem Zu-
stand, in dem der Chip (13) in dem Komponenten-
messinstrument montiert ist.

Komponentenmessinstrument gemal einem der
Anspriche 1 bis 12, wobei

der Chip (13) ein Testpapier (18) und einen Blutkanal
(19) zum Liefern von Blut zu dem Testpapier (18)
aufweist.

Komponentenmessinstrument gemal einem der
Anspruche 1 bis 13, wobei

das Testpapier (18) ein Testpapier (18) fir eine Blut-
zuckermessung ist.

Revendications

Instrument de mesure de composant dans lequel
une fiche (13) est montée, ladite fiche (13) compre-
nant une aiguille de ponction (14) et une partie de
contact (163) pour créer un contact avec une partie
de prélévement de spécimen (20) a ponctionner, ou
ladite fiche (13) est adaptée de sorte qu'une ouver-
ture (162) prévue a l'intérieur de ladite partie de con-
tact (163) puisse se fermer avec ladite partie de pré-
levement de spécimen (20), 'instrument de mesure
de composant comprenant en outre :

un moyen de ponction (4) destiné a déplacer
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ladite aiguille de ponction (14) pour ponctionner
ladite partie de prélevement de spécimen (20)
appliquée sur ladite partie de d’application (31)
de la partie de prélévement de spécimen (31) ;
un moyen de réduction de pression (8) destiné
aplacer ladite partie ponctionnée de ladite partie
de prélevement de spécimen (20) ponctionnée
par ladite aiguille de ponction (14), ainsi qu’'un
espace contenant (52) pour ladite aiguille de
ponction (14), dans un état de pression réduite ;
un moyen de mesure (7) destiné a mesurer la
quantité d’'un composant prédéterminé dans un
sang prélevé de ladite partie ponctionnée ; ca-
ractérisé par une partie d’application (31) de la
partie de prélévement de spécimen sur laquelle
ladite partie de préléevement de spécimen (20)
peut étre appliquée ;

un mécanisme de rétraction de fiche (6) destiné
a déplacer ladite fiche (13) dans une direction a
I'écart de ladite partie de prélévement de spéci-
men (20) tout en maintenant ledit état de pres-
sion réduite généré par le moyen de réduction
de pression (8).

Instrument de mesure de composant selon la reven-
dication 1, dans lequel le déplacement de ladite fiche
(13) est réalisé sur la base dudit moyen de ponction
(4) dans l'état ou ladite fiche (13) est fixée audit
moyen de ponction (4).

Instrument de mesure de composant selon la reven-
dication 1 ou 2, dans lequel ledit mécanisme de ré-
traction de fiche (6) fonctionne en utilisant une force
de réduction de pression générée par le fonctionne-
ment dudit moyen de réduction de pression (8).

Instrument de mesure de composant selon 'une des
revendications 1 a 3, dans lequel

ledit mécanisme de rétraction de fiche (6) comprend
une chambre de réduction de pression (631), et au
moins un passage (651) ayant une haute résistance
au passage de l'air pour la communication entre la-
dite chambre de réduction de pression (631) et ledit
espace contenant (52), et

la pression a l'intérieur de ladite chambre de réduc-
tion de pression (631) est réduite a travers ledit pas-
sage (651), déplacant ainsi ladite fiche dans une di-
rection a I'écart de ladite partie de prélevement de
spécimen.

Instrument de mesure de composant selon la reven-
dication 1 ou 2, dans lequel ledit mécanisme de ré-
traction de fiche (6) a une source d’entrainement
(69b) pour un entrainement électrique, et ledit mé-
canisme de rétraction de fiche (6) fonctionne parI'en-
trainement de ladite source d’entrainement (69b).

Instrument de mesure de composant selon la reven-
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dication 5, dans lequel ladite source d’entrainement
est un solénoide (69b).

Instrument de mesure de composant selon 'une des
revendications 1 a 6, dans lequel ledit mécanisme
de rétraction de fiche (6) a un moyen de prétension-
nement (67a), etladite fiche (13) revienta sa position
avant 'actionnement dudit mécanisme de rétraction
de fiche (6) par ledit moyen de prétensionnement
(67a) lorsque I'actionnement dudit mécanisme de ré-
traction de fiche est terminé.

Instrument de mesure de composant selon I'une des
revendications 1 a 7, dans lequel

leditinstrument de mesure de composant comprend
un boitier (5) destiné a contenir ladite fiche (13) ety
incorporer ledit moyen de ponction (4), et

ledit moyen de réduction de pression (9) met ledit
espace contenant (52) dans le boitier (5) dans un
état de pression réduite.

Instrument de mesure de composant selon I'une des
revendications 1 a 8, dans lequel le fonctionnement
dudit moyen de ponction (4) et le fonctionnement
dudit moyen de réduction de pression (8) peuvent
étre démarrés sensiblement simultanément.

Instrument de mesure de composant selon I'une des
revendications 1 a 9, dans lequel ledit mécanisme
de rétraction de fiche (6) fonctionne apres le fonc-
tionnement dudit moyen de réduction de pression

(8).

Instrument de mesure de composant selon I'une des
revendications 1 a 10, comprenant un moyen de dé-
termination de distance de déplacement (59b, 68b)
destiné a déterminer la distance de déplacement de
ladite fiche (13) par ledit mécanisme de rétraction
de fiche (6).

Instrument de mesure de composant selon la reven-
dication 1, dans lequel

ladite partie d’application de la partie de prélevement
de spécimen a une surface d’application (31) de la
partie de prélévement de spécimen, et

I'extrémité distale de ladite partie de contact est si-
tuée sensiblement a la méme position que la surface
d’application (31) de la partie de prélévement de spé-
cimen ou se projetant légérement de la surface d’ap-
plication (31) de la partie de prélévement de spéci-
men, dans le cas ou ladite fiche (13) est montée sur
ledit instrument de mesure de composant.

Instrument de mesure de composant selon 'une des
revendications 1 a 12, dans lequel ladite fiche (13)
comprend un papier réactif (18), et un passage du
sang (19) pour faire arriver le sang audit papier réac-
tif (18).
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14. Instrument de mesure de composant selon I'une des
revendications 1 a 13, dans lequel ledit papier réactif
(18) est un papier réactif (18) pour mesurer le taux
de glycémie.
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