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Description

TECHNICAL FIELD

[0001] The presentinvention relates to an analyzing instrument to be mounted to a concentration measuring apparatus
for measuring the concentration of a particular component in a sample liquid.

BACKGROUND ART

[0002] Redox reaction is generally utilized for measuring the concentration of a particular component in a body fluid,
such as the concentration of glucose in blood. On the other hand, portable hand-held blood glucose level measuring
apparatuses are available so that diabetics can easily measure the blood glucose level at home or away from home.
For measuring the blood glucose level using such a portable blood glucose level measuring apparatus, a disposable
biosensor for providing an enzyme reaction system is mounted to the blood glucose level measuring apparatus, and
blood is supplied to the biosensor. Recently, to reduce the burden on the diabetics, a blood glucose level measuring
apparatus integrated with a lancet has been developed so that lancing of the skin with a lancet and introduction of blood
from the skin to the biosensor can be performed in immediate succession.

[0003] Various biosensors have been put to practical use, and an example of such biosensors is shown in Figs. 23
and 24A. The illustrated biosensor 9 comprises a substrate 93 having an upper surface formed with a counterpart
electrode 90, an operative electrode 91 and a reference electrode 92 each in the form of a strip, and a cover 95 laminated
on the substrate via a pair of spacers 94. The substrate 93, the spacers 94 and the cover 95 define a capillary 96. The
capillary 96 includes end openings 96a, 96b, and a reagent layer 97 in a solid state extending transversely over the
counterpart electrode 90, the operative electrode 91 and the reference electrode 92. The reagent layer 97 contains
oxidoreductase and an electron carrier. The cover 95 has an inner surface provided with a hydrophilic layer 99 formed
by applying a surface-active agent such as lecithin. The hydrophilic layer 99 is provided to cause highly viscous blood
(high Hct value) to properly move through the capillary 96.

[0004] In the biosensor 9, blood 98 is introduced through one opening 96a, as shown in 24A. The blood 98 travels
through the capillary 96 toward the other opening 96b by capillary action under the assisting action of hydrophilic layer
99 while dissolving the reagent layer 97. In the reagent layer 97, oxidoreductase oxidizes glucose in the blood while
reducing the electron carrier. When a potential is applied across the operative electrode 91 and the counterpart electrode
90, the electron carrier is oxidized (releases electrons). The blood glucose level measuring apparatus measures an
oxidation current. The glucose concentration is figured out based on the oxidation current.

[0005] However, due to the provision of the openings 96a and 96b at the opposite ends of the capillary 96, the reagent
layer 97 may be exposed to water entering the capillary 96 through the openings 96a and 96b if such water exists around
the biosensor 9 during the storage thereof. Specifically, even when the blood 98 is not introduced into the capillary 96,
water reduces the electron carrier. Therefore, not only the electrons released due to the reaction with glucose but also
the water-induced electrons are detected as oxidation current. Such background current (noise) by the electrons due to
water results in measurement errors. Moreover, since the solubility of the reagent layer 97 changes in accordance with
the hygroscopicity, the time taken for filling the capillary with blood (suction time) cannot be kept constant, which causes
difficulty in proper measurement.

[0006] Since the hydrophilic layer 99 is provided by applying a surface-active agent dissolved in an organic solvent
to the cover 95 and then drying, the surface-active agent is easily removed from the cover. When the surface-active
agent is removed from the cover 95, the region from which the surface-active agent has been removed has a low
wettability, which causes a low travel speed. Further, the surface-active agent thus removed may move through the
capillary 96 together with the blood 98 (particularly blood cells). While the hydrophilic surface-active agent is likely to
move through a hydrophobic portion, the spacers 94 are made of a hydrophobic double-sided tape or fixed to the
substrate 93 and the cover 95 with a hydrophobic double-sided tape. Therefore, as shown in Fig. 24A, the blood moves
faster along the spacers 94 than along the inner surface of the cover 95. Thus, variation is caused in the speed distribution
of the blood flow in the capillary 96.

[0007] When such a phenomenon occurs, spreading of the blood entirely over the reagent layer 97 takes a long time.
Therefore, when oxidation current is to be measured at a predetermined time after the blood introduction, the reagent
layer 97 may not have been completely dissolved at the time of the measurement. Further, as shown in Fig. 24B, the
blood flowing along the spacers 94 may sometimes reach the opening 96b earlier than blood flowing along other portions
and may close the opening 96b to hinder the movement of the blood 98, thereby producing an air stagnating portion
96A in the capillary 96. When the air stagnating portion 96A is produced, the reagent layer 97 at the air stagnating portion
96A is not dissolved. In this way, variation in the speed distribution of the blood flow hinders sufficient dissolving of the
reagent layer 97 within a predetermined time, which may increase the measurement errors and deteriorate the repro-
ducibility.
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[0008] When ablood glucose level measuring apparatus which is not provided with a lancet is used, a lancet disclosed
in JP-A-9-266898, for example, may be used for introducing blood to the biosensor 9. In using the lancet, it is necessary
to lance the skin with the lancet and bring the blood from the skin into contact with the opening 96a of the biosensor 9.
[0009] At that time, the user needs to perform the operation carefully while visually confirming the contact of blood
with the opening 96a. Further, in the biosensor 9, blood need be introduced after it is confirmed that the amount of blood
needed for the measurement is extracted from the skin, because otherwise, the amount of blood introduced to the
biosensor 9 may be insufficient or the time taken for filling the capillary with the blood after the starting of the blood
introduction is not kept constant.

[0010] In this way, the use of the biosensor 9 for a blood glucose level measuring apparatus which is not provided
with a lancet involves a large burden on the user. Since the burden on the eyes is particularly large, the use is very
difficult for a person who has weak eyesight due to the progress of diabetes, and the measurement accuracy is likely to
be deteriorated.

[0011] Inthe case where the biosensor 9 is used for a blood glucose level measuring apparatus provided with a lancet,
the arrangement for automatically bringing the blood from the skin into contact with the small opening 96a cannot be
realized due to various technical difficulties in terms of the positioning of the biosensor 9 and the timing of contacting,
for example.

[0012] WO-A-99/41147 discloses a capillary fill test device having a capillary aperture designed and sized to facilitate
the filling of the device with fluid incident to its use. In one design, the device is formed having a port, an annular capillary
portion having an inner edge coincident with the perimeter of port, a capillary fill test volume having a vent and a tapered
portion, and a capillary flow conduit extending between the test volume and the port. A fluid sample delivered through
port to contact opposite wall is drawn into capillary fill test volume through capillary flow conduit and annular capillary
portion. The described improvements are particularly useful in the construction of capillary fill devices having a capillary
flow conduit of reduced flow through cross-sectional area extending between a fluid sample receiving portion and a
capillary fill test volume.

[0013] DE-A-19753850 discloses a device and method for withdrawing samples of liquid for analytical elements. The
device includes a carrier and a cover with a surface that cooperates with a surface of the carrier to form a channel. The
channel has an opening defined by at least one edge. At least one notch in the form of a partial groove extends into the
at least one edge of the opening so that one side of the edge of the opening is at least partially interrupted by the at
least one notch. The notch forms a sample application opening by exposing the surface, whose extension forms an
inner surface of the channel.

[0014] EP-A-0435246 discloses a sample inlet channel of suitable cross-sectional area for aspirating a sample into
the interior of the vessel by capillarity, a recess provided on the inner wall of the sample inlet channel, and a transparent
plate with a flat surface arranged opposite the recess. The recess has suitable sloping walls, and may for example have
a conical or hemispherical form. The recess may moreover be a V-shaped or U-shaped groove. Further, the inner wall
of the recess may be coated with antibodies or antigens.

DISCLOSURE OF THE INVENTION

[0015] The present invention provides an analyzing instrument as set out in the attached claims.

[0016] There is also described an analyzing instrument provided with a capillary for moving a sample liquid. The
analyzing instrument includes a dehumidification region for maintaining moisture content in the capillary.

[0017] The inside of the capillary communicates with the outside through a first opening and a second opening, and
the dehumidification region is provided adjacent to at least one of the first opening and the second opening or on at least
part of an inner surface of the capillary.

[0018] A reagent layer may be disposed in the internal space, whereby the analyzing instrument may be constituted
as a biosensor.

[0019] Preferably, the dehumidification region has a hygroscopicity of no less than 2%. Preferably, at least part of an
inner surface of the capillary extends in the moving direction of the sample liquid and is a water-insoluble high-wettability
region having a wettability of no less than 57mN/m.

[0020] Herein, the hygroscopicity is determined pursuant to ASTM D570, whereas the wettability is determined ac-
cording to JIS K6768.

[0021] Preferably, the capillary may be formed by laminating a cover on a substrate, and at least part of the cover
may be made of Vinylon.

[0022] Preferable examples of Vinylon include one whose degree of saponification is no less than 95% (preferably no
less than 99%), one whose degree of acetalization is 30-40%, or one whose degree of saponification is no less than
95% (preferably no less than 99%) and whose degree of acetalization is 30-40%. Vinylon, which is a water-insoluble
material, should preferably have a wettability of about 62N/m and a hygroscopicity of no less than 2%. By making at
least part of the cover using such Vinylon, both of the dehumidification region and the high-wettability region can be
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provided by the Vinylon. For example, when a surface of the cover which becomes an inner surface of the capillary is
made of Vinylon, the inner surface of the capillary (the inner surface of the cover) provides the high-wettability region
and the dehumidification region throughout the length. With this structure, the speed of travel of the sample liquid along
the inner surface of the cover can be reliably increased, whereby variations in the travel speed can be reduced. Further,
the influences of moisture can be reliably reduced.

[0023] To ensure such effects, it is preferable to use a cover entirely made of Vinylon or a cover including a base at
least one surface of which is covered with a Vinylon layer. Since such a cover has end portions made of Vinylon, a
dehumidification region can be provided adjacent to the first and the second openings. When the cover is entirely made
of Vinylon or opposite surfaces of the base of the cover are provided with Vinylon layers, it is possible to positively
remove water existing around the capillary as well as water entering the capillary through the firstand the second openings.
[0024] The wettability of Vinylon after it is heated at 80-140 °C for one second is no less than 57mN/m. Therefore,
even when the cover is fixed to the substrate using a hot-melt adhesive which melts at a temperature no more than
140°C, the high wettability of the inner surface of the capillary can be maintained. Therefore, it is possible to dispense
with a hydrophobic double-sided tape, which causes the sample liquid to flow faster near the spacers than at other
portions. Thus, itis possible to reduce variations in the liquid travel speed in the capillary while enhancing the measurement
accuracy and the reproducibility.

[0025] For example, the capillary may have a uniform rectangular cross section. In that case, the cross section has a
height H of 30-100pm and a width W of 0.5-1. 5mm while satisfying W/H<18

[0026] According to the present invention as defined in the attached claims, there is provided an analyzing instrument
comprising a substrate, a cover laminated on the substrate, a capillary for moving a sample liquid, and a liquid pooling
portion communicating with the capillary and having a portion wider than the capillary.

[0027] The liquid pooling portion opens through a hole formed on the substrate or the cover and penetrating thick-
nesswise.

[0028] Preferably, at least a surface of the substrate or the cover defining the liquid pooling portion has a wettability
of no less than 57mN/m.

[0029] The substrate or the cover may be made of Vinylon, for example.

[0030] The analyzing instrument according to the present invention also comprises a spacer disposed between the
substrate and the cover, the spacer having mutually spaced portions defining a width of the capillary and the liquid
pooling portion.

[0031] Preferably, the substrate or the cover may be provided with an adhesive layer arranged adjacent the cutout
and having a higher adhesion than the substrate or the cover.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032]

Fig. 1 is a perspective view illustrating a biosensor according to a first embodiment of the present invention.

Fig. 2 is an exploded perspective view of the biosensor shown in Fig. 1.

Fig. 3 is a perspective view illustrating a blood glucose level measuring apparatus which can utilize the biosensor
according to the present invention.

Fig. 4 is a perspective view, which is partially cut away, of a principal portion of the blood glucose level measuring
apparatus shown in Fig. 3.

Figs. 5-9 are sectional views illustrating a principal portion of the blood glucose level measuring apparatus for
describing the operation for introducing blood to the biosensor.

Figs. 10 are schematic diagrams illustrating the introduction of blood from the liquid pooling portion to the capillary.
Fig. 11 is a perspective view illustrating a biosensor mounted to a blood glucose level measuring apparatus.

Fig. 12 is an entire perspective view of the biosensor shown in Fig. 11.

Figs. 13 are a sectional view taken along lines XIlI-XIIl in Fig. 12 and an enlarged view of a principal portion.

Fig. 14 is a plan view of the biosensor shown in Fig. 12 in a state without the cover and the spacers.

Fig. 15 is an enlarged sectional view of a principal portion of the biosensor for describing another example of cover.
Fig. 16 is a graph showing the change of wettability relative to heating time of Vinylon.

Fig. 17 is a graph showing the relationship between exposure time and suction time.

Fig. 18Ais a graph showing the reproducibility of the biosensor when Hctis 0%, whereas Fig. 18B is a graph showing
the reproducibility of the comparative biosensor when Hct is 0%.

Fig. 19A is a graph showing the reproducibility of the biosensor when Hct is 25%, whereas Fig. 19B is a graph
showing the reproducibility of the comparative biosensor when Hct is 25%.

Fig. 20A is a graph showing the reproducibility of the biosensor when Hct is 42%, whereas Fig. 20B is a graph
showing the reproducibility of the comparative biosensor when Hct is 42%.
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Fig. 21 is an entire perspective view illustrating a biosensor.

Fig. 22 is an exploded perspective view of the biosensor shown in Fig. 21.

Figs. 23 are a sectional view of a prior art biosensor and an enlarged view of the principal portion.

Figs. 24 are plan views for describing the manner of traveling of blood through the capillary in the prior art biosensor.

BEST MODE FOR CARRYING OUT THE INVENTION

[0033] A first embodiment of the present invention will be described with reference Figs. 1 through 10. Figs. 1 and 2
will be referred to for describing a biosensor according to the first embodiment, whereas Figs. 3 through 10 will be
referred to for describing applications and functions of the biosensor.

[0034] The biosensor X1 showninFigs. 1 and 2, which is mounted in use to a blood glucose level measuring apparatus,
is a disposable unit. The biosensor X1 includes a substrate 1, a cover 2 and two spacers 3. The biosensor X1 is formed
with a liquid pooling portion 4 and a capillary 5 which are defined by the substrate 1, the cover 2 and the two spacers 3.
[0035] The substrate 1 is made of an insulating material such as epoxy glass or PET and is formed with a semicircular
cutout 10, as shown in Fig. 2. The cutout 10 defines an opening for the liquid pooling portion 4 on the side of the substrate 1.
[0036] The substrate 1 has an upper surface provided with an operative electrode 11, a counterpart electrode 12 and
a reagent portion 13.

[0037] The operative electrode 11 includes a relatively narrow portion facing the capillary 5. The counterpart electrode
12 includes a forked portion flanking the narrow portion of the operative electrode 11. The reagent portion 13 is in a solid
state and contains oxidoreductase and an electron carrier. The reagent portion 13 is arranged in the capillary 5 and kept
in contact with the operative electrode 11 and the counterpart electrode 12. As oxidoreductase, use may be made of
glucose oxidase which oxidizes glucose in blood to gluconic acid while reducing the electron carrier. As the electron
carrier, use may be made of potassium ferricyanide.

[0038] The substrate 1 has a lower surface to which an adhesive sheet 14 is attached. The adhesive sheet is generally
equal in dimension to the substrate 1 and is formed with a cutout 14a. The adhesive sheet 14 may comprise e.g. a gel
sheet containing water gel and acrylic resin or a double-sided adhesive tape. Preferably, the adhesive sheet comprises
a silicone gel sheet. As will be described later, in supplying blood to the biosensor X1, the skin is brought into contact
with the lower surface of the substrate 1 via the adhesive sheet 14. Therefore, the adhesive sheet 14 bonded to the
substrate 1 enhances the adhesion between the skin and the biosensor X1 in supplying blood to the biosensor X1.
[0039] The paired spacers 3 have the same configuration and are disposed symmetrically while being spaced from
each other. Each of the spacers 3 includes a side surface 30a defining the capillary, and another side surface 30b
connected thereto and defining the liquid pooling portion. The side surface 30b is curved along the cutout line of the
substrate 1. Each spacer 3 is formed with a through-hole 30c penetrating thicknesswise. Each through-hole 30c is
provided at a location corresponding to the operative electrode 11 or the counterpart electrode 12 of the substrate 1.
The spacer 3 may comprise a double-sided tape or a hot-melt adhesive of a thermoplastic resin.

[0040] The cover 2 is fixed to the substrate 1 via the spacers 3. The cover 2 is formed with a pair of through-holes 20
penetrating thicknesswise. The through-holes 20 are provided at locations respectively corresponding to the operative
electrode 11 and the counterpart electrode 12 of the substrate 1 and positionally correspond to the paired through-holes
30c formed in the spacers 3. When the biosensor X1 is mounted to a blood glucose level measuring apparatus, a pair
of connectors of the blood glucose level measuring apparatus are inserted into the paired recesses defined by the
through-holes 20 and the through-holes 30c, whereby the biosensor X1 is electrically connected to the blood glucose
level measuring apparatus.

[0041] Thecover2is entirely made of Vinylon, for example. Vinylon is a water-insoluble material having a hygroscopicity
of no less than 2% and a wettability of about 62mN/m. Therefore, the use of the cover 2 makes the inner surface of the
capillary 5 (cover 2) a dehumidification region with a hygroscopicity of no less than 2% and also a water-insoluble high-
wettability region having a wettability of no less than 57mN/m.

[0042] However, the dehumidification region and the high-wettability region maybe provided without making the cover
2 using Vinylon.

[0043] The liquid pooling portion 4 is defined by the cutout 10 of the substrate 1, the lower surface of the cover 2, and
the side surfaces 30b of the paired spacers 3. The portion of the cover 2, which faces the liquid pooling portion 4, serves
as a stage 41 for applying blood. The liquid pooling portion 4 has an outwardly open configuration defined by the cutout
10 formed in the substrate 1 and the side surfaces 30b of the spacer 3 which are curved along the cutout 10a. The liquid
pooling portion 4 communicates with the capillary 5 and gradually increases in width as it extends away from the capillary
5. In this embodiment, the liquid pooling portion 4 has a maximum width L1 of 3-5mm, a thickness L2 of 0.1-0.2mm and
a capacity of 1-6p.L.

[0044] The capillary 5 is defined by the upper surface of the substrate 1, the lower surface of the cover 2 and the side
surfaces 30a of the paired spacers 3. The capillary 5 has one end communicating with the outside through the liquid
pooling portion 4 and the other end also communicating with the outside. Thus, whenbloodis supplied through the liquid
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pooling portion 4, the blood travels through the capillary toward the other open end by capillary action. In this embodiment,
the capillary 5 has a length L3 of 5.5-6.5mm, a thickness L4 of 50-200um and a capacity of 0.3-5p.L.

[0045] Fig. 3 is a perspective view of a blood glucose level measuring apparatus which can utilize the biosensor
according to the present invention. Fig. 4 is a perspective view, which is partially cut away, of a principal portion of the
blood glucose level measuring apparatus shown in Fig. 3. Figs. 5 through 9 are sectional views illustrating a principal
portion of the blood glucose level measuring apparatus for describing the operation for introducing blood to the biosensor.
[0046] As shown in Fig. 3, the blood glucose level measuring apparatus Y1 includes a main body 6, and a pressing
unit 7 extending outward from the main body 6. The main body 6 is provided with a display 60 which may be e.g. a liquid
crystal display or an LED display, an operation switch 61 which is operated in starting a series of process steps for
measuring blood glucose level, and a press switch 62 for operating the lancet. As shown in Figs.4 and 5, the pressing
unit 7 includes a cylindrical member 70, a lancet holder 71 reciprocally movable within the cylindrical member 70, and
a sensor holder 72 fixed adjacent to an opening 70a of the cylindrical member 70.

[0047] A pump P is connected to the cylindrical member 70 via a connection pipe 73 communicating with the inside
of the cylindrical member. The pump P can evacuate air from the inside of the cylindrical member 70 to depressurize
the inside of the cylindrical member 70. The pump P may be incorporated in the main body 6 or may be provided outside
as a separate portable member. The connection pipe 73 is provided with a pressure sensor 74 for measuring the pressure
in the cylindrical member 70.

[0048] The cylindrical member 70 is provided with a relief valve 75 as air intake means. The relief valve 75 is utilized
for sucking air from the outside to return the pressure in the cylindrical member 70 to the atmospheric pressure. The
relief valve 75 may be a solenoid valve, for example. The relief valve 75 may be opened manually.

[0049] The lancet holder 71 detachably holds a lancet 77 having a lancing needle 77a made of e.g. metal. The lancet
holder 71 is connected to a reciprocal driving mechanism not shown in the figure. Thus, when the press switch 62 (See
Fig. 3) of the main body 6 is pressed, the lancet holder instantaneously moves reciprocally axially of the pressing unit
7 by the electromagnetic effect or the resilient force of a spring. As a result, the lancet 77 instantaneously moves toward
the opening 70a of the cylindrical member 70 and then retreats away from the opening 70a.

[0050] The sensor holder 72 includes a cylindrical portion 72a, a sensor mount portion 72b formed inwardly of the
cylindrical portion 72a, an arch portion 72c, and a window 72d surrounded by the sensor mount portion 72b and the
arch portion 72c: The sensor mount portion 72b includes an inclined surface 72e on the side closer to the opening 70a
of the cylindrical member 70. The biosensor X1 is attached to the inclined surface 72e. The window 72d allows the
lancing needle 77a of the lancet 77 to pass therethrough when the lancet 77 moves reciprocally axially of the cylindri-
cal.member 70.

[0051] The sensor holder 72 is provided with a pair of connectors 78 penetrating through the sensor mount portion
72b.lt is to be noted that Figs. 4 and 5 show only one connector 78 on the front side. Each of the connectors 78 holds
a connector pin 79, allowing the front end of the pin to project under resilience. When the biosensor X1 is mounted to
the sensor mount portion 72b, the front end of each connector pin 79 projecting from the connector 78 is brought into
contact with the operative electrode 11 or the counterpart electrode 12 of the biosensor X1.

[0052] The measurement of the blood glucose level using the above blood glucose level measuring apparatus is
performed as follows. First, with the biosensor X1 mounted to the blood glucose level measuring apparatus Y1, the front
end of the pressing unit 7 of the measuring apparatus is pressed against the skin S of an arm or a finger of the user, as
shown in Fig. 5. At that time, the pressing unit 7 is temporarily closed hermetically by the cylindrical member 70 and the
surface of the skin S.

[0053] Subsequently, the operation switch 61 of the main body 6 (See Fig. 3) is pressed to drive the pump P. By this
operation, the internal pressure of the pressing unit 7 or the cylindrical member 70 reduces gradually. As a result, the
skin S closing the front end of the pressing unit 7 gradually bulges in accordance with the pressure drop to eventually
come into contact with the biosensor X1 mounted to the sensor holder 72, as shown in Fig. 6. At that time, since the
adhesive sheet 14 is attached to the substrate 1 of the biosensor X1, the biosensor X1 closely fits to the skin S. The
close fitting of the biosensor X1 to the skin S prevents blood from entering between the biosensor X1 and the skin S in
supplying blood, as will be described later.

[0054] When the pressure sensor 74 detects a predetermined pressure at which the skin S bulges sufficiently for close
contact with the biosensor X1. the driving of the pump P is stopped, thereby finishing the depressurization. At that time,
the finishing of the depressurization maybe indicated on the display 60 (See Fig. 3).

[0055] Subsequently, after confirming the finish of the depressurization, the user presses the press switch 62 (See
Fig. 3) to instantaneously move the lancet holder 71 reciprocally. By this operation, the lancing needle 77a of the lancet
77 passes through the window 72d of the sensor holder 72 to lance the skin S, as shown in Fig. 7. At that time, the
sensor holder 72 engages the lancet 77 to restrain the movement of the lancet 77. Specifically, when the lancing needle
77a enters the skin S to an appropriate depth, the lancet holder 77 engages the lancet 72 to prevent the lancing needle
77a from further entering the skin S. Thus, excessive lancing of the skin S by the lancing needle 77a is prevented.
[0056] After the lancet 77 is then retreated as shown in Fig. 8, blood B bleeds from the skin S lanced by the lancing
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needle 77a. The biosensor X1 is so mounted to the sensor holder 72 that the liquid pooling portion 4 is located close to
the lanced portion of the skin S. Therefore, the bloodB is readily received in the liquid pooling portion 4 of the biosensor X1.
[0057] Figs. 10A through 10D schematically illustrate the manner for supplying the blood B to the biosensor X1. In
Figs. 10A through 10D, the illustration of the substrate 1 of the biosensor X1 is omitted.

[0058] As shown in Fig. 10A, the blood B extracted in the process step shown in Fig. 8 contacts the stage 41 of the
liquid pooling portion 4. At that time, even when the bleeding portion is offset from the widthwise center of the liquid
pooling portion 4, the blood B can be properly received in the liquid pooling portion because the liquid pooling portion 4
is widely open. Since the surface of the stage 41 has a high wettability, the blood B reaching the stage 41 spreads over
the stage 41 with good wetting and on the inner surfaces of the liquid pooling portion 4. In this way, the blood of an
amount sufficient for the blood glucose level measurement is supplied to the liquid pooling portion 4 while, at the same
time, the blood is prevented from traveling through a localized area in the liquid pooling portion 4 before reaching the
entrance of the capillary.

[0059] When the blood B closes the entrance of the capillary 5 as shown in Fig. 10C, the blood B is immediately guided
into the capillary 5 by capillary action, as shown in Fig. 10D.

[0060] With the biosensor X1, blood B is supplied through the widely open liquid pooling portion 4. Therefore, automatic
blood supply can be realized even with the lancet-integrated blood glucose level measuring apparatus Y1 which hinders
visual confirmation. Since the traveling of the blood B to the capillary 5 starts when the blood B closes the entrance of
the capillary 5, blood B can be supplied to the liquidpooling portion 4 even during the bleeding process before the amount
necessary for the measurement is reached.

[0061] The blood B guided into the capillary 5 immediately dissolves the reagent portion 13 (See Fig. 2) provided on
the substrate 1 to form a liquidphase reaction system. As a result, glucose contained in the blood is oxidized by the
action of oxidoreductase contained in the reagent portion 13 (See Fig. 2). The electrons removed from glucose by this
reaction is transferred to the electron carrier via enzyme. Specifically, the electron carrier is reduced by enzyme. There-
after, when a voltage is applied across the operative electrode 11 and the counterpart electrode 12 via the paired
connectors 78, the electrons are supplied from the liquid phase reaction system to the operative electrode 11 (See Figs.
2 and 9). In the blood glucose level measuring apparatus Y1, the amount of the electrons supplied via the operative
electrode 11 is measured as oxidation current, based on which the blood glucose level is calculated.

[0062] After the supply of the blood B to the biosensor X1 is completed, the interior of the cylindrical member 70 is
exposed to the atmosphere by operating the relief valve 75, as shown in Fig. 9. As a result, the internal pressure of the
cylindrical member 70 returns to the atmospheric pressure so that the skin S returns to its initial shape. The exposure
to the atmosphere by the relief valve 75 may be performed manually by the user or automatically in the blood glucose
level measuring apparatus Y1 after the supply of blood to the biosensor X1 is detected by the apparatus Y1.

[0063] Although a biosensor which is mounted, in use, to a blood glucose level measuring apparatus is exemplarily
described in the above embodiment, the present invention is not limited thereto. For example, the structure of the above
embodiment may be used for measuring cholesterol or lactic acid instead of glucose concentration. Although the cutout
10 for defining the liquid pooling portion 4 is formed in the substrate 1 in the above embodiment, such a cutout may be
formed in the cover 2 instead. In performing the blood glucose level measurement using the biosensor having such a
structure, the biosensor X1 need be mounted to the sensor holder 72 of the blood glucose level measuring apparatus
Y1 with the cover 2 facing the opening 70a for coming into close contact with the skin S.

[0064] Next, an embodiment not falling under the scope of the present invention will be described with reference to
Figs. 11 through 14.

[0065] AS shown in Fig. 11, the biosensor X2 is of a simplified version and in use mounted to a blood glucose level
measuring apparatus Y2 which is separate from a lancet.

[0066] As shown in Figs. 12 through 14, the biosensor X2 includes a rectangular substrate 1’, and a cover 2’ laminated
on the substrate via spacers 3 ’ . The biosensor X2 includes a capillary 5’ defined by the substrate 1’, the cover 2’ and
the spacers 3’ and extending widthwise of the substrate 1’. Unlike the biosensor X1 shown in Figs. 1 and 2, the biosensor
X2 is not provided with a liquid pooling portion 4.

[0067] The substrate 1’ has an upper surface provided with three electrodes, i.e. an operative electrode 11’, a coun-
terpart electrode 12’ and a reference electrode 15’. The three electrodes 11’ , 12° and 15’ are in the form of a strip
extending longitudinally of the substrate 1’ . Between adjacent ones of the electrodes 11’ , 12’ and 15’ is provided an
insulating layer 16'.

[0068] A reagentlayer 13’ in a solid state is formed on the electrodes 11°, 12’ and 15’. The reagent layer 13’ extends
widthwise of the substrate 1’ to continuously cover the electrodes 11°, 12’ and 15’.

[0069] The two spacers 3’ are provided on opposite sides of the reagent layer 13’and extend widthwise of the substrate
1’ to sandwich the reagent layer 13’. The spacers 3' may comprise a double-sided tape or a hot-melt adhesive of a
thermoplastic resin.

[0070] The cover2’ comprises a base 21’ and Vinylon sheets 22’ laminated thereon. The base 21’ may have a thickness
of e.g. 100-150.m, whereas each of the Vinylon sheets 22’ has a thickness of e.g. 15-20um.
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[0071] By the use of the cover 2’ having such a structure, the inner surface of the capillary 5’ (cover 2’) becomes a
dehumidification region with a hygroscopicity of no less than 2% and also a water-insoluble high-wettability region having
a wettability of no less than 57mN/m. Since end surfaces of the Vinylon sheet 22’ of the cover 2’ are exposed, opposite
ends of the capillary 5 (portions adjacent openings 5a’and 5b’) also serve as a dehumidification region.

[0072] Asshownin Fig. 15, the cover 2’ may be entirely made of Vinylon. In such a case again, the entire inner surface
of the cover 2' becomes a dehumidification region and a high-wettability region. Alternatively, only part of the inner
surface of the cover 2’, i.e. an end or a center portion of the cover 2’, for example, may be made of Vinylon. In such a
case again, a dehumidification region can be provided by Vinylon.

[0073] The inside of the capillary 5° communicates with the outside through the openings 5a’ and 5b’ The capillary 5’
has a uniform rectangular cross section whose height H and width W are determined by the thickness of the spacers 3
and the distance between the spacers, respectively. It is preferable that the height H be 30-100um, the width W be
0.5-1.5mm and W/H<18, as will be described later.

[0074] In use, the biosensor X2 is mounted to the blood glucose level measuring apparatus Y2 as shown in Fig. 11,
and blood is introduced through the opening 5a’ . The blood introduced through the opening 5a’ travels within the capillary
5’ by capillary action. Since the cover 2’ of the biosensor X2 is a water-insoluble high-wettability region, even the blood
having a high viscosity readily moves along the cover 2’ . Since the high-wettability region is water-insoluble, the traveling
of the blood does not cause a change in the wettability on the inner surface of the cover 2’ and hence does not disad-
vantageously affects the travel speed of blood.

[0075] Since the inner surface of the cover 2’ is made of Vinylon which is water-insoluble, it is not necessary to apply
a surface-active agent on the surface of the cover 2’ to enhance the hydrophilicity. Therefore, unlike the prior art structure,
it is possible to prevent the ingress of a surface-active agent in the sample liquid and its movement together with the
sample liquid. Regardless of whether the spacers 3’ are made of a hydrophobic material or not, it is possible to avoid
the situation in which the sample liquid flows much faster near the spacers 3’ than at other portions, thereby reducing
variations in the speed of the sample liquid. In this way, since the sample liquid can travel relatively fast with little variation
in the speed, the sample liquid can reliably fill the capillary 5’ quickly while reliably dissolving the reagent layer 13’ quickly.
Therefore, the blood glucose level can be measured accurately, and the measurement reproducibility is enhanced.
[0076] As shown in Fig. 16, the inventors have confirmed that the wettability of Vinylon hardly changes even after it
is heated at 140°C for one second. Therefore, the cover 2° may be fixed to the substrate 1’ using a hot-melt adhesive
which melts at a temperature of no more than 140°C. In that case, the spacers 3’ need not be made of a hydrophobic
double-sided tape. It is therefore possible to avoid the situation wherein the sample liquid flows much faster on the
spacers 3’ than on the inner surface of the cover 2, thereby reducing variations in the speed of the sample liquid. As a
result, the blood glucose level can be measured accurately, and the measurement reproducibility is enhanced.

[0077] In the biosensor X2, portions adjacent the openings 5a’ , 5b’ and the inner surface of the capillary 5’ (cover 2’)
is the dehumidification region. Therefore, even when water in the gas phase tends to enter the capillary 5" or actually
enters the capillary 5, it is removed at the dehumidification region. Since the outer surface of the cover 2’ is also made
of Vinylon, water around the capillary can also be removed. Therefore, exposure of the reagent 13’ to water (resulting
in reduction of the electron carrier) is prevented, thereby enhancing the storage stability. Further, background current
due to water is decreased so that the concentration of a target component in the sample liquid can be measured
accurately. Moreover, it is possible to reduce variations in the suction speed among different biosensors caused by
variations in moisture adsorption. This also enhances the measurement accuracy.

[0078] The inventors of the present invention examined the influences of hygroscopicity of the reagent layer on the
suction speed (Example 1), the measurement reproducibility (Example 2) and the optimum capillary size (Example 3).

Example 1:

[0079] In this example, the influences of hygroscopicity of the reagent layer on the suction speed were examined. The
examination was performed using biosensors A wich were similar in structure to the biosensor X2 shown in Figs. 12
through 14, and comparative glucose sensors similar in structure to that shown in Fig. 23. The detailed structure of the
biosensors is given in Table 1 below. As shown in Table 1, each of the biosensors A used for the examination had a
Vinylon sheet attached to only one surface of a PET material, unlike the biosensor X2 shown in Figs. 12 through 14. In
each of the comparative biosensors, lecithin as a surface-active agent is applied to one surface of a PET material as a
cover.
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TABLE 1 (BIOSENSOR STRUCTURE)

Capillary Size
Total Length | HeightH | Width W

Cover Structure

PET of 100.m to one surface of which Vinylon

Biosensor A sheet of 17um is attached

6mm 120pm 1.2mm
PET of 100,m with one surface hydrophilically

Comparative Biosensor treated by applying lecithin

[0080] In this example, four biosensors A and four comparative biosensors were prepared. The four biosensors A and
the four comparative biosensors were respectively exposed to moisture for 0 minutes, 30 minutes, 60 minutes and 180
minutes before measuring the block suction time. The results are given in Fig. 17. The moisture exposure was performed
at 30°C at relative humidity of 80%. The suction time refers to the time needed for completely filling the capillary with blood.
[0081] As shown in Fig. 17, the suction time of each biosensor A was generally constant regardless of the length of
the exposure time. On the other hand, the suction time of each comparative biosensor became shorter as the exposure
time was longer. From these results, it was observed that the comparative biosensor required a shorter suction time
due to an increase of the exposure time which results in an increase of hygroscopicity to prompt dissolution of the reagent
layer. On the other hand, each biosensor A restrained hygroscopicity by the reagent layer due to the dehumidification
region provided by Vinylon, thereby keeping moisture dissolution of the reagent layer at a constant level. Therefore, it
is concluded that the biosensor A has a good storage stability while providing a constant blood traveling speed in the
capillary to reduce measurement deviations among different biosensors, thereby enhancing the measurement repro-
ducibility.

Example 2:

[0082] In this example, the measurement reproducibility was examined. The examination of the measurement repro-
ducibility was performed by comparing biosensors A with comparative biosensors with respect to change of responsive
current with time. Specifically, while a standard solution was supplied to the reagent layer, a constant voltage of 200mV
was applied across the operative electrode and the counterpart electrode. The value of oxidation current flowing in this
state was measured as the responsive current. The standard solution was prepared by dissolving glucose in physiological
saline to provide a glucose concentration of 100mg/dL while adjusting the blood cell concentration (Hct) to an intended
value. The results for the biosensors A are given in Figs. 18A, 19A and 20A, whereas the results for the comparative
biosensors are given in Figs. 18B, 19B and 20B. Figs. 18, Figs. 19 and Figs. 20 show the results when the Hct was 0%,
25% and 42%, respectively. The responsive current was measured with respect to ten biosensor samples for each kind
of biosensorsat each Hct value.

[0083] As understood from the comparison between Figs. 18A and 18B as well as between Figs. 19A and 19B, when
Hct was low (no more than 25%), the reproducibility hardly differed between the biosensor A and the comparative
biosensor. However, as understood from the comparison between Figs. 20A and 20B, when Hctis 42%, the reproducibility
of the biosensor A is considerably better than that of the comparative biosensor within a time range of five seconds from
the start of voltage application. To confirm this, the reproducibility of the responsive current for the ten biosensor A
samples and the ten comparative biosensor samples when Hct was 42% is represented as relative standard deviation
(C.V. [%]) in Table 2 below. Specifically, the reproducibility upon lapse of three seconds, four seconds and five seconds,
respectively, from the start of voltage application is given in the Table.

TABLE 2 (EVALUATION OF REPRODUCIBILITY)

Time of Sampling Lapse of 3 seconds Lapse of 4 seconds Lapse of 5 seconds
Glucose Concentration [mg/dl] 100 400 600 100 400 600 100 400 600
Biosensor A C.V. [%] 246 | 167 | 150 | 227 | 148 | 118 | 212 | 1.53 | 0.97
Comparative Biosensor C.V. [%] | 520 | 294 | 217 | 3.70 | 299 | 1.85 | 3.13 | 3.16 | 1.80

[0084] Asis clear from Table 2, regardless of the glucose concentration, the biosensor A exhibited less measurement
deviations and hence provided better reproducibility than the comparative biosensor upon lapse of three to five minutes
from the start of voltage application. Thus, it is concluded that the provision of the high-wettability region of Vinylon in
the biosensor A enhances the reproducibility upon lapse of a relatively short time from the start of voltage application.
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The high-wettability region can be said to be particularly effective for shortening the measurement time for the blood
having a relatively high Hct value (sample liquid having a high viscosity).

Example 3:

[0085] In this example, the optimum capillary size was determined. The suction time was measured in the same
manner as in Example 1 with respect to biosensors 1-12 including biosensors A and comparative biosensors which were
the same in basic structure as those used in Example 1 but which had various capillary sizes. To evaluate the suction
time for a sample liquid having a high viscosity, a standard solution of 70% Hct was used. The results are given in Table
3. In actual measurement using a biosensor, it is desirable to fill the capillary in 2.5 seconds to shorten the measurement
time. Therefore, for purposes of evaluation in Table 3, the mark @ is applied to the biosensor whose suction time was
no more than 2 seconds, the mark O to the biosensor whose suction time was 2-2.5 seconds, the mark to the biosensor
whose suction time was 2.5-5 seconds, and the mark X to the biosensor whose suction time was no less than 5 seconds.

TABLE 3 (EVALUATION OF SUCTION SPEED)

Capillary Size
Cover Structure i Evaluation

Total Height Width W | W

Length H
Biosensor 1 0.75mm | 12.5 A
Biosensor 2 60pm 1.00mm | 16.7 A
Biosensor 3 | PET of 100m having one surface to which 1.20mm | 20.0 X
Biosensor 4 | Vinylon sheet of 17um is attached 0.75mm 8.3 ©
Biosensor 5 90pm 1.00mm | 11.1 ©
Biosensor 6 1.20mm | 13.3 Q
Biosensor 7 0.75mm | 12.5 X

6mm

Biosensor 8 60pm 1.00mm | 16.7 X
Biosensor 9 1.20mm | 20.0 X
Biosensor PET of 100u.m having one surface which is 0.75mm | 83 0
10 hydrophilically treated by applying lecithin
?;Osensc’r 90um | 1.00mm | 11.1 0
1B|203ensor 1.20mm | 13.3 A

[0086] Asshown in Table 3, each of the biosensors 1-6, in which the capillary (cover) has an inner surface comprising
a dehumidification region and a high-wettability region, exhibits a higher suction speed than the biosensor which has a
capillary of the same size and in which lecithin is applied to the inner surface of PET as the cover. From the above table,
it is found that a capillary having a height H of 30-100um and a width W of 0.5-1.5mm while satisfying W/H<18 is suitable
for a sample liquid having a high viscosity.

[0087] The technical idea described above is also applicable to a biosensor X3 according to a third embodiment, as
shown in Figs . 21 and 22. The biosensor X3 shown in these figures also includes a substrate 1", a spacer 3" and a
cover 2" but differs from the biosensor X2 of the foregoing embodiment in configuration of the capillary 5’ and structure
of the electrodes 11" and 12".

[0088] Specifically, in the biosensor X3, the cover 2" is formed with a through-hole 29", whereas the spacer 3" is
formed with a slit 19" extending longitudinally of the substrate 1" and having an open end 18". When the spacer 3" and
the cover 2" are laminated on the substrate 4", the slit 19" communicates with the through-hole 29" to provide the capillary
5". The end 18" of the slit 19" serves as a sample introducing port. On the substrate 1" is provided an operative electrode
11" and a counterpart electrode 12". A reagent layer 13" is formed to continuously cover respective ends of the operative
electrode 11" and the counterpart electrode 12".

[0089] In the biosensor X3 again, the cover 2" may be entirely made of Vinyl on or may be prepared by attaching a
Vinylon sheet to a base of e.g. PET so that the inner surface of the capillary 5" provides a dehumidification region and
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a high-wettability region. In the biosensor X3 again, only part of the inner surface of the capillary 5" provided by the cover
2" may be made to serve as a dehumidifi cation region and a high-wettability region, or only selected portions adjacent
the through-hole 29" and the sample introducing port 18" may be made to serve as a dehumidification region.

[0090] The biosensors X2, X3 of the second and the third embodiments may also be provided with a liquid pooling
portion.

Claims

1.

An analyzing instrument comprising:

a substrate (1);

a plurality of electrodes (11, 12, 15) on the substrate a reagent portion (13);

a cover (2);

a spacer (3) arranged between the substrate and the cover, the spacer (3) having mutually spaced portions; and
a sample chamber (4, 5) defined between the cover (2) and the substrate (1) at top and bottom and the mutually
spaced portions of the spacer (3) at the sides; the sample chamber (4, 5) having a capillary (5) and a liquid
pooling portion (4) that has curved side walls, that is in communication with the capillary (5) and that has a
portion that is wider than the capillary (5);

wherein the liquid pooling portion (4) has a straight outer edge defined by a straight edge of the analyzing
instrument, wherein the substrate (1) or the cover (2) is formed with a cutout defining an opening for the liquid
pooling portion, wherein the curved side walls of the spacer are curved along the cutout, wherein the capillary
(5) extends in a straight line from the liquid pooling portion (4) and is arranged to draw sample liquid from the
liquid pooling portion (4) by capillary action past the reagent (13) which is provided within the capillary (5) and
extends between and contacts a portion of the electrodes (11, 12, 15) provided within the capillary (5).

2. The analyzing instrument of claim 1, wherein the side walls of the mutually spaced portions of the spacer (3) are
curved in the liquid pooling portion (4) of the sample chamber.

3. The analyzing instrument of claim 1 or 2, wherein the curved sidewalls of the liquid pooling portion (4) extend from
the capillary (5) to said straight edge of the instrument in a gradually increasing manner to define the portion that is
wider than the capillary.

4. The analyzing instrument of any of claims 1 to 3, wherein a width of the sample chamber decreases in the liquid
pooling portion (4) and is unchanged in the capillary (5).

5. The analyzing instrument of any preceding claim, wherein at least one of surfaces of the substrate or the cover
defining the liquid pooling portion (4) has a wettability of no less than 57 mN/m.

6. Theanalyzinginstrument of any preceding claim, comprising an operative electrode (11) and a counterpart electrode
(12), wherein the operative electrode has a relatively narrow portion within and extending transversely across the
capillary (5) and wherein the counterpart electrode (12) has a forked portion within and extending transversely across
the capillary (5) that flanks the narrow portion of the operative electrode (11).

7. The analyzing instrument of any preceding claim, wherein an opening of the liquid pooling portion (4) has a width
less than about 5 mm and a height less than 0.2 mm and more than 0.1 mm.

8. The analyzing instrument of claim 8, wherein an opening of the liquid pooling portion (4) has a width less than about
3 mm and a height less than 0.2 mm and more than 0.1 mm.

9. The analyzing instrument of claim 1, wherein the spacer comprises two spacers that each define a respective one
of said mutually spaced portions.

Patentanspriiche

1. Analyseinstrument mit:

1"
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einem Substrat (1);

einer Vielzahl von Elektroden (11, 12, 15) auf dem Substrat;

einem Reagenzabschnitt (13);

einer Abdeckung (2);

einem Abstandsstiick (3), das zwischen dem Substrat und der Abdeckung angeordnet ist, wobei das Abstands-
stiick (3) voneinander beabstandete Abschnitte aufweist; und

einer Probenkammer (4, 5), die oben und unten zwischen der Abdeckung (2) und dem Substrat (1) und an den
Seiten den voneinander beabstandeten Abschnitten des Abstandsstiicks (3) definiert ist; wobei die Proben-
kammer (4, 5) eine Kapillare (5) und einen Flussigkeitssammelabschnitt (4) aufweist, der gekrimmte Seiten-
wande aufweist, der mit der Kapillaren (5) in Verbindung ist und der einen Abschnitt aufweist, der breiter als
die Kapillare (5) ist;

wobei der Flissigkeitssammelabschnitt (4) eine gerade Aulenkante aufweist, die durch eine gerade Kante des
Analyseinstruments definiert ist, das Substrat (1) oder die Abdeckung (2) mit einem Ausschnitt ausgebildet ist,
der eine Offnung fiir den Fliissigkeitssammelabschnitt definiert, die gekriimmten Seitenwénde des Abstands-
stlicks entlang des Ausschnitts gekriimmt sind, und die Kapillare (5) sich in einer geraden Linie von dem
Flussigkeitssammelabschnitt (4) erstreckt und eingerichtet ist, eine Fllssigkeitsprobe von dem Flissigkeits-
sammelabschnitt (4) durch Kapillarwirkung an dem Reagenz (13) vorbei zu entnehmen, das in der Kapillare
(5) bereitgestellt ist und sich zwischen einem Abschnitt der Elektroden (11, 12, 15), die in der Kapillare (5)
bereitgestellt sind, erstreckt und mit diesen in Kontakt ist.

Analyseinstrument nach Anspruch 1, bei dem die Seitenwdnde der voneinander beabstandeten Abschnitte des
Abstandsstiicks (3) in dem Flussigkeitssammelabschnitt (4) der Probenkammer gekrimmt sind.

Analyseinstrument nach Anspruch 1 oder 2, bei dem sich die gekrimmten Seitenwande des Flussigkeitssammel-
abschnitts (4) von der Kapillare (5) zu der geraden Kante des Instruments auf eine allmahlich ansteigende Weise
erstrecken, um den Abschnitt zu definieren, der breiter als die Kapillare ist.

Analyseinstrument nach einem der Anspriiche 1 bis 3, bei dem eine Breite der Probenkammer in dem Flissigkeits-
sammelabschnitt (4) abnimmt und in der Kapillare (5) unverandert bleibt.

Analyseinstrument nach einem der vorstehenden Anspriiche, bei dem mindestens eine der Flachen des Substrats
oder der Abdeckung, die den Flissigkeitssammelabschnitt (4) definieren, eine Benetzbarkeit von nicht weniger als
57 mN/m aufweist.

Analyseinstrument nach einem der vorstehenden Anspriiche, mit einer operativen Elektrode (11) und einer Gegen-
elektrode (12), wobei die operative Elektrode einen relativ engen Abschnitt in der Kapillare (5), der sich quer Uiber
diese erstreckt, aufweist und die Gegenelektrode (12) einen gegabelten Abschnitt in der Kapillare (5), der sich quer
Uber diese erstreckent, aufweist, der den engen Abschnitt der operativen Elektrode (11) flankiert.

Analyseinstrument nach einem der vorstehenden Anspriiche, bei dem eine Offnung des Fliissigkeitssammelab-
schnitts (4) eine Breite von weniger als in etwa 5 mm und eine H6he von weniger als 0,2 mm und mehr als 0,1 mm
aufweist.

Analyseinstrument nach Anspruch 8, bei dem eine Offnung des Fliissigkeitssammelabschnitts (4) eine Breite von
weniger als in etwa 3 mm und eine Hohe von weniger als 0,2 mm und mehr als 0,1 mm aufweist.

Analyseinstrument nach Anspruch 1, bei dem das Abstandsstiick zwei Abstandsstlicke aufweist, die jeweils einen
jeweiligen der voneinander beabstandeten Abschnitte definieren.

Revendications

1.

Instrument d’analyse comprenant :

un substrat (1) ;

une pluralité d’électrodes (11, 12, 15) sur le substrat ;
une partie réactif (13) ;

un couvercle (2) ;
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un moyen d’espacement (3) disposé entre le substrat et le couvercle, le moyen d’espacement (3) ayant des
parties mutuellement espaceées ; et

une chambre pour échantillon (4, 5) définie entre le couvercle (2) et le substrat (1) au-dessus et en dessous et
les parties mutuellement espacées du moyen d’espacement (3) sur les c6tés ; la chambre pour échantillon (4,
5) ayant un capillaire (5) et une partie de regroupement de liquide (4) qui a des parois latérales incurvées, qui
est en communication avec le capillaire (5) et qui comporte une partie plus large que le capillaire (5) ;

dans lequel la partie de regroupement de liquide (4) présente un bord externe droit défini par un bord droit de
linstrument d’analyse, dans lequel le substrat (1) ou le couvercle (2) est formé avec une découpe définissant
une ouverture pour la partie de regroupement de liquide, dans lequel les parois latérales incurvées du moyen
d’espacement sont incurvées le long de la découpe, dans lequel le capillaire (5) se prolonge en ligne droite a
partir de la partie de regroupement de liquide (4) et est disposé pour aspirer un échantillon liquide a partir de
la partie de regroupement de liquide (4) par capillarité devant le réactif (13) qui est fourni dans le capillaire (5)
etse prolonge entre et est en contact avec une partie des électrodes (11, 12, 15) se trouvant dans le capillaire (5).

Instrument d’analyse selon la revendication 1, dans lequel les parois latérales des parties mutuellement espacées
du moyen d’espacement (3) sont incurvées dans la partie de regroupement de liquide (4) de la chambre pour
échantillon.

Instrument d’analyse selon la revendication 1 ou 2, dans lequel les parois latérales incurvées de la partie de re-
groupement de liquide (4) se prolongent a partir du capillaire (5) vers ledit bord droit de I'instrument de maniéere
progressivement croissante afin de définir la partie qui est plus large que le capillaire.

Instrument d’analyse selon I'une quelconque des revendications 1 a 3, dans lequel une largeur de la chambre pour
échantillon diminue dans la partie de regroupement de liquide (4) et n’est pas modifiée dans le capillaire (5).

Instrument d’analyse selon 'une quelconque des revendications précédentes, dans lequel au moins une des surfaces
du substrat ou du couvercle définissant la partie de regroupement de liquide (4) présente une mouillabilité qui n’est
pas inférieure a 57 mN/m.

Instrument d’analyse selon 'une quelconque des revendications précédentes, comprenant une électrode active
(11) et une contre-électrode (12), dans lequel I'électrode active présente une partie relativement étroite au sein du
capillaire (5) et se prolongeant transversalement a travers celui-ci et dans lequel la contre-électrode (12) posséde
une partie en fourche au sein du capillaire (5) et se prolongeant transversalement a travers celui-ci qui flanque la
partie étroite de I'électrode active (11).

Instrument d’analyse selon I'une quelconque des revendications précédentes, dans lequel une ouverture de la partie
de regroupement de liquide (4) a une largeur inférieure a environ 5 mm et une hauteur inférieure a 0,2 mm et

supérieure a 0,1 mm.

Instrument d’analyse selon la revendication 8, dans lequel une ouverture de la partie de regroupement de liquide
(4) a une largeur inférieure a environ 3 mm et une hauteur inférieure a 0,2 mm et supérieure a 0,1 mm.

Instrument d’analyse selon la revendication 1, dans lequel le moyen d’espacement comprend deux moyens d’es-
pacement qui définissent chacun une partie respective desdites parties mutuellement espacées.
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FIG.1
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FIG.3
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