
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

77
8 

66
8

A
1

TEPZZ 778668A_T
(11) EP 2 778 668 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication: 
17.09.2014 Bulletin 2014/38

(21) Application number: 12846288.4

(22) Date of filing: 24.10.2012

(51) Int Cl.:
G01N 27/30 (2006.01) G01N 33/53 (2006.01)

G01N 33/48 (2006.01)

(86) International application number: 
PCT/KR2012/008786

(87) International publication number: 
WO 2013/065994 (10.05.2013 Gazette 2013/19)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR

(30) Priority: 31.10.2011 KR 20110111851

(71) Applicant: Ceragem Medisys Inc.
Cheonan-si, Chungcheongnam-do 331-833 (KR)

(72) Inventors:  
• LEE, Jin Woo

Cheonan-si
Chungcheongnam-do 331-833 (KR)

• CHOI, Jae Kyu
Cheonan-si
Chungcheongnam-do 331-833 (KR)

(74) Representative: Bridge, Kerry Ann
Dehns 
St Bride’s House 
10 Salisbury Square
London EC4Y 8JD (GB)

(54) MULTI-REACTION BIOSENSOR

(57) Provided is a multi-reaction biosensor capable
of generating various kinds of reaction signals through
introduction of a sample at a time.

The multi-reaction biosensor having a capillary flow
path through which a sample is introduced, comprises a
reaction substrate configured to form at least two wall
surfaces of a plurality of wall surfaces that form the cap-
illary flow path, and configured to generate and transmit

a reaction signal according to a reaction with the intro-
duced sample; and a base substrate coupled to the re-
action substrate such that the capillary flow path has a
polygonal cross-sectional shape, and configured to form
a wall surface other than the wall surfaces formed by the
reaction substrate. Accordingly, various kinds of reaction
signal can be generated through introduction of a sample
at a time.
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Description

[Technical Field]

[0001] The present invention relates to a multi-reaction
biosensor, and more particularly, to a multi-reaction bio-
sensor capable of generating various kinds of reaction
signals through introduction of a sample at a time.

[Background Art]

[0002] Biosensors refer to means for investigating
properties of a material using functions of a living organ-
ism, and has good sensitivity and reaction specificity be-
cause a biomaterial such as blood sugar, ketone, or the
like, is used as a detection element. The biosensor is
classified as an enzyme analysis method or an immunity
analysis method according to an analysis type, and clas-
sified as an optical biosensor or an electrochemical bio-
sensor according to a method of quantitatively analyzing
an analysis target material in a living body sample. Such
biosensors are used for various self tests and rapid dis-
ease diagnosis such as blood sugar measurement, preg-
nancy diagnosis, urine examination, and so on.
[0003] In the case of an electrochemical biosensor
mainly used for blood sugar measurement, an electrical
signal is generated by an electrochemical reaction
caused when a sample such as blood is introduced into
the biosensor to be transmitted to a measurement device
connected or fastened to the biosensor.
[0004] Meanwhile, a biosensor capable of measuring
various biomaterials on one substrate has been also de-
veloped. The biosensor configured to measure various
biomaterials according to the related art has multi-reac-
tion places on one substrate, and several reaction places
are sequentially configured at one sample introduction
path in a direction of a flowing sample.
[0005] In the biosensor of the related art, since the in-
jected sample flows on the substrate and biomaterial re-
actions are performed in sequence of times when the
sample arrives at electrodes of the reaction places, dif-
ferent biomaterials cannot be simultaneously reacted
with one biosensor.
[0006] In addition, since the samples to be reacted at
the reaction places should be introduced into the reaction
places, the samples should be introduced several times,
and an amount of sample should be abruptly increased
to measure a plurality of biomaterials.
[0007] In addition, since the reaction places are se-
quentially configured on the single substrate in a sample
introduction direction, the biomaterial reaction of a front
reaction place in the sample introduction direction may
exert an influence on the biomaterial reaction of a rear
reaction place. That is, a biomaterial measurement value
of the rear reaction place in the sample introduction di-
rection may be influenced not to guarantee accuracy,
reproducibility, or the like.

[Summary of Invention]

[Technical Problem]

[0008] The present invention has been devised in light
of the above-mentioned circumstances, an object of the
present invention is to provide a multi-reaction biosensor
capable of generating a plurality of reaction signals
through introduction of a sample at a time.
[0009] Another object of the present invention is to pro-
vide a multi-reaction biosensor capable of simultaneous-
ly measuring a plurality of same biomaterials or various
different biomaterials using one biosensor.
[0010] Still another object of the present invention is
to provide a multi-reaction biosensor capable of simulta-
neously measuring a plurality of same biomaterials or
various different biomaterials through introduction of a
sample at a time.
[0011] Still another object of the present invention is
to provide a multi-reaction biosensor capable of meas-
uring a plurality of same biomaterials or various different
biomaterials through a simple structure having reaction
substrates formed at surfaces thereof that constitute a
path through which samples pass.

[Solution to Problem]

[0012] In order to achieve the aforementioned objects,
a multi-reaction biosensor of the present invention is a
biosensor having a capillary flow path through which a
sample is introduced, including a reaction substrate con-
figured to form at least two wall surfaces of a plurality of
wall surfaces that form the capillary flow path, and con-
figured to generate and transmit a reaction signal accord-
ing to a reaction with the introduced sample; and a base
substrate coupled to the reaction substrate such that the
capillary flow path has a polygonal cross-sectional
shape, and configured to form a wall surface other than
the wall surfaces formed by the reaction substrate.
[0013] In addition, more preferably, the reaction sub-
strate may be constituted by at least one upper reaction
substrate that forms an upper wall surface, and at least
one lower reaction substrate that forms a lower wall sur-
face opposite to the upper wall surface.
[0014] Further, more preferably, the biosensor may
further include comprising an intermediate reaction sub-
strate disposed at predetermined intervals between the
reaction substrates that form the upper wall surface and
the lower wall surface, having both side surfaces fixed
to the base substrate, and configured to generate and
transmit a reaction signal according to a reaction with the
introduced sample.
[0015] Furthermore, more preferably, the reaction sub-
strate may be constituted by at least one upper reaction
substrate that forms an upper wall surface, and at least
one side reaction substrate that forms a side wall surface
in contact with the upper wall surface.
[0016] In addition, more preferably, the capillary flow
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path may have any one cross-sectional shape of a trian-
gular shape, a rectangular shape, a pentagonal shape,
and a hexagonal shape.
[0017] Further, more preferably, the base substrate is
provided with at least one guide member to which the
reaction substrate is coupled may be installed.
[0018] Furthermore, more preferably, the base sub-
strate is provided with an insertion rail recessed to a pre-
determined depth into which the reaction substrate is
coupled may be installed.
[0019] In addition, more preferably, at least one of the
base substrate and the reaction substrate is provided
with an air discharge section configured to be penetrated
such that air in the capillary flow path is discharged may
be installed.
[0020] Further, more preferably, the reaction substrate
may include an electrode section configured to react with
a target biomaterial to generate a reaction signal; and a
signal transmission unit configured to transmit the reac-
tion signal to a measurement device, and the electrode
section is constituted by a reaction electrode and a ref-
erence electrode to generate a reaction signal.
[0021] In order to accomplish the above-mentioned ob-
jects, a multi-reaction biosensor of the present invention
is a biosensor having a capillary flow path through which
a sample is introduced, including: at least two reaction
substrates configured to form at least one wall surface
of a plurality of wall surfaces that form the capillary flow
path, and generate and transmit a reaction signal accord-
ing to a reaction with the introduced sample; and a base
substrate coupled to the reaction substrate such that the
capillary flow path has a polygonal cross-sectional
shape, and configured to form a wall surface other than
the wall surface formed by the at least two reaction sub-
strates, wherein the reaction substrate is constituted by
an electrode section reacted with a target biomaterial to
generate a reaction signal; and a signal transmission unit
configured to transmit the reaction signal to a measure-
ment device.

[Advantageous Effects of Invention]

[0022] As described above, the multi-reaction biosen-
sor according to the present invention can simultaneous-
ly cause reactions of different biomaterials using one bi-
osensor, and the plurality of same biomaterials or various
different biomaterials can be measured, improving work-
ability.
[0023] In addition, according to the present invention,
the plurality of biomaterials can be simultaneously react-
ed through mere introduction of the sample at a time, and
the plurality of different biomaterials can be simultane-
ously detected using the same amount of sample without
increasing the amount of sample.
[0024] Further, according to the present invention, bi-
omaterial reaction signal compensation can be easily
performed by differentiating configurations and loadings
of reagents (enzymes) on the plurality of reaction sub-

strates to improve performance such as accuracy, repro-
ducibility, or the like, of measurement values. Further-
more, the simultaneous reactions exert no influence on
the biomaterial reactions on the reaction substrate to im-
prove performance such as accuracy, reproducibility, or
the like, of measurement values.

[Brief Description of Drawings]

[0025]

FIG. 1 is a perspective view showing a multi-reaction
biosensor according to a first exemplary embodi-
ment of the present invention;
FIG. 2 is an exploded perspective view of the multi-
reaction biosensor shown in FIG. 1;
FIG. 3 is a cross-sectional view of the multi-reaction
biosensor shown in FIG. 1;
FIG. 4 is a cross-sectional view showing a multi-re-
action biosensor according to a second exemplary
embodiment of the present invention;
FIG. 5 is a cross-sectional view showing a multi-re-
action biosensor according to a third exemplary em-
bodiment of the present invention;
FIG. 6 is a cross-sectional view showing a multi-re-
action biosensor according to a fourth exemplary
embodiment of the present invention;
FIG. 7 is a cross-sectional view showing a multi-re-
action biosensor according to a fifth exemplary em-
bodiment of the present invention;
FIG. 8 is a cross-sectional view showing a multi-re-
action biosensor according to a sixth exemplary em-
bodiment of the present invention;
FIG. 9 is a cross-sectional view showing a multi-re-
action biosensor according to a seventh exemplary
embodiment of the present invention;
FIGS. 10A and 10B are plan views showing struc-
tures of reaction substrates according to the embod-
iments of the present invention; and
FIGS. 11A to 11C are views showing coupling states
of the reaction substrates according to the embodi-
ments of the present invention.

[Description of Embodiments]

[0026] Hereinafter, a multi-reaction biosensor accord-
ing to an exemplary embodiment of the present invention
will be described in detail with reference to the accom-
panying drawings.
[0027] FIG. 1 is a perspective view showing a multi-
reaction biosensor according to a first exemplary embod-
iment of the present invention, FIG. 2 is an exploded per-
spective view of the multi-reaction biosensor shown in
FIG. 1, and FIG. 3 is a cross-sectional view of the multi-
reaction biosensor shown in FIG. 1.
[0028] As shown in FIGS. 1 to 3, a multi-reaction bio-
sensor 10 according to the first exemplary embodiment
of the present invention has a capillary flow path 11
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formed of a hexahedral pipe shape and passing through
a center thereof. While a cross-sectional shape of the
capillary flow path 11 is exemplarily described as being
a rectangular cross-sectional shape, the cross-sectional
shape is not limited thereto but may be configured as
various polygonal cross-sectional shapes such as a tri-
angular, pentagonal, hexagonal shape, or the like, as
well as the rectangular cross-sectional shape, according
to a user’s purpose. The present invention includes all
of the capillary flow path 11 having the polygonal cross-
sectional shapes.
[0029] An upper wall surface and a lower wall surface
of the biosensor 10 are formed of a reaction substrate
20, and side wall surfaces are formed of base substrates
30. The upper wall surface is formed of an upper reaction
substrate 21, and the lower wall surface opposite to the
upper wall surface is formed of a lower reaction substrate
22.
[0030] The base substrates 30 form the side wall sur-
faces that maintain a constant interval. The base sub-
strates 30 are connected to each other by an intermediate
member, coupled to the reaction substrates 20 to form
the capillary flow path 11, and have one ends configured
as an opening section and the other ends coupled to the
reaction substrates 20 to form a closed structure. An air
discharge section 33 configured to be penetrated and in
communication with the outside so that air in the capillary
flow path 11 is discharged is formed at the biosensor 10
to which the base substrates 30 and the reaction sub-
strates 20 are coupled. As shown, the air discharge sec-
tion 33 may be recessed in the inner side surface of the
base substrate 30 to a predetermined depth and may
extend to an end thereof in a vertical direction. However,
the air discharge section 33 is not limited to only the
shown shape but may be formed at any position such as
an intermediate section of the base substrate 30 or a
periphery section of the reaction substrate 20 as long as
the air discharge section 33 has a hole shape configured
to bring the capillary flow path 11 in communication with
the outside.
[0031] The reaction substrate 20 may be formed of a
printed circuit board (PCB) substrate, or a flexible PCB
(FPCB) substrate, and an electrode section 20a config-
ured to react with a target biomaterial to generate a re-
action signal and a signal transmission unit 20b config-
ured to transmit the reaction signal to a measurement
device are installed on one surface of the reaction sub-
strate 20. Specifically, the electrode section 20a is con-
stituted by an operating electrode and a reference elec-
trode, and the signal transmission unit 20b is constituted
by an operation signal transmitting electrode electrically
connected to the operating electrode and a reference
signal transmitting electrode electrically connected to the
reference electrode. FIGS. 10A and 10B shows a struc-
ture of the reaction substrate 10. As shown in FIG. 10A,
the reaction substrate 20 may have an operating elec-
trode 40a and a reference electrode 50a formed at one
surface, and an operation signal transmitting electrode

40b electrically connected to the operating electrode 40a
and a reference signal transmitting electrode 50b elec-
trically connected to the reference electrode 50a, which
are formed on the other surface. Here, the operating elec-
trode 40a may have a rectangular shape, and the refer-
ence electrode 50a may have a hollow rectangular shape
surrounding the operating electrode 40a. The operating
electrode 40a and the operation signal transmitting elec-
trode 50a, and the reference electrode 50b and the ref-
erence signal transmitting electrode 50b may be electri-
cally connected through a via-hole 60 passing through
the reaction substrate 20. Alternatively, as shown in FIG.
10B, all of the operating electrode 40a and the reference
electrode 50a, the operation signal transmitting electrode
40b electrically connected to the operating electrode 40a,
and the reference signal transmitting electrode 50b elec-
trically connected to the reference electrode 50a may be
formed on the same surface of the reaction substrate 20.
Shapes of the electrodes 40a, 40b, 50a and 50b may be
variously deformed as long as the chemical reaction (or
electrochemical reaction) and reaction signal transmis-
sion are not interfered in corresponding regions.
[0032] A reagent 20c is applied on an upper surface
of the electrode section 20a. At least one operating elec-
trode and at least one reference electrode are formed at
facing surfaces of the reaction substrate 20, and have a
facing electrode structure to form the signal transmission
unit 20b formed of a conductive wire. The reagent 20c
configured to cause an expected electrochemical reac-
tion with a biomaterial serving as a measurement target
is placed on a portion of the electrode section 20a. At
least one of different reagents 20c may be placed on
each of the electrode sections 20a. The reagent 20c
causes a chemical reaction such as an oxidation-reduc-
tion reaction with the measurement target biomaterial,
and is applied on the reaction electrode and fixed through
a dry method or the like. In addition, while not shown, the
plurality of pairs of electrode sections 20a and signal
transmission units 20b may be formed at the inner side
surface of the reaction substrates 20, in addition to the
configuration having the pair of electrode sections 20a
and signal transmission units 20b. Alternatively, at least
two reaction substrates 20 may be installed at upper and
lower portions of the base substrate 30. FIGS. 11A to
11C are views showing coupling shapes of the reaction
substrates according to the embodiments of the present
invention. As shown in FIG. 11A, two reaction substrates
20 may be coupled to only the upper portion of the base
substrate 30. Alternatively, as shown in FIG. 11B, one
reaction substrate 20 may be coupled to the upper portion
of the base substrate 30, and two reaction substrates 20
may be coupled to the lower portion. Alternatively, as
shown in FIG. 11C, the plurality of reaction substrates
20 may be coupled to the upper and lower portions of
the base substrate 30. As described above, the coupling
shape of the plurality of reaction substrates 20 is not lim-
ited to FIGS. 11A to 11C but various coupling shapes
may be made as long as a basic frame is not interfered.
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[0033] The base substrate 30 may be formed of a syn-
thetic resin material and integrally formed through a
processing method such as injection molding or the like,
so that various structures may be provided. In addition,
since a separate spacer, i.e., a blood supply layer, is not
needed, a manufacturing process can be simplified.
[0034] While not shown, a means configured to detect
sample introduction or a means configured to provide
sensor identification information may be further installed
at the base substrate 30 or the reaction substrate 20.
[0035] A biomaterial reaction may need a very small
amount of sample 20c, and another biomaterial reaction
may need a relatively large amount of sample 20c. For
this, a reaction chamber space of the base substrate 30
can be adjusted. That is, a height between the reaction
substrates 20 can be adjusted. In addition, the reaction
electrode having a relatively large area may be needed
for biomaterial reaction signal amplification. For this, an
area of the corresponding reaction electrode may be ad-
justed in consideration of a signal amplification magni-
tude.
[0036] In the exemplary biosensor for multiple reaction
of the present invention having the above-mentioned
configuration, the base substrate 30 and the reaction
substrate 20 are coupled to form a sample introduction
port and a reaction chamber. The reaction chamber is a
space in which an expected electrochemical reaction is
generated with respect to a measurement target bioma-
terial (blood sugar, ketone, or the like). An opening of the
space functions as a sample introduction port. When the
sample (blood, saliva, urine, or the like) comes in contact
with the sample introduction port, the sample is rapidly
suctioned into the reaction chamber by a capillary tube
phenomenon. The reagents 20c fixed onto the upper and
lower electrode sections 20a in the reaction chamber
meet with the corresponding measurement target bioma-
terial of the sample through suction of the sample to
cause the electrochemical reaction and generate a reac-
tion signal. The reaction signal is transmitted to a meas-
urement device through the signal transmission unit 20b
connected to the reaction electrode, and the measure-
ment device calculates a measurement value based on
the transmitted reaction signal.
[0037] The multi-reaction biosensor of the present in-
vention can simultaneously detect a plurality of different
biomaterial reaction signals using the same amount of
sample without increasing the amount of sample. For ex-
ample, as the one sample (blood) is merely introduced
at a time, biomaterials such as blood sugar, total choles-
terol, LDL cholesterol, HDL cholesterol, TG (trig-
lyoerides), hemoglobin, ketone, uric acid, glycosylated
hemoglobin (HbAlc), and so on, can be simultaneously
reacted to obtain measurement values of the biomateri-
als. For example, even when a small amount of blood is
simply introduced, since a blood sugar measurement re-
agent applied on the electrode section 20a of the lower
reaction substrate 22 reacts with blood sugar of the blood
and a ketone measurement reagent applied on the elec-

trode section 20a of the upper reaction substrate 21 re-
acts with ketone of the blood, two kinds of biomaterials
can simultaneously react to measure the values. Here,
the biomaterial may be a biomaterial, which may be
measured for clinical diagnosis, biomaterial measure-
ment value compensation, or the like. Since the biosen-
sor can be structurally and easily expanded and modified,
various modifications may be made. For example, a
specified enzyme is placed on a reaction substrate 20
and another specified enzyme is placed on another re-
action substrate 20, and the biomaterial reaction signal
detected at the other the reaction substrate 20 may be
compensated by the signal value detected at the one
reaction substrate 20 to improve performance such as
accuracy, reproducibility, or the like, of the biomaterial
measurement value. For another example, the reagent
including the specified enzyme is placed on the reaction
substrate 20 and the reagent is not placed on the other
reaction substrate 20, and thus, noise and interference
of the biosensor 10 can be removed using a background
signal detected on the reaction substrate 20 with no re-
agent.
[0038] The sample introduced into the single sample
introduction port flows in different sample introduction
directions, i.e., directions of the upper reaction substrate
21 and the lower reaction substrate 22 through the reac-
tion chamber space. In the biosensor of the related art,
while the biomaterial reaction of the front reaction place
exerts an influence on the biomaterial reaction of the rear
reaction place, since the biomaterial reaction on the re-
action substrate 20 of the biosensor of the present inven-
tion exerts no influence on the biomaterial reaction of the
other reaction substrate 20, performance such as accu-
racy, reproducibility, or the like, of the measurement val-
ue can be improved.
[0039] Exemplarily describing the reagent placed on
the reaction substrate 20, a reagent (buffer, polymer, sur-
factant, mediator, stabilizer, glucose-oxidized enzyme
(GDH, GOD)) reacted with the blood sugar (for measur-
ing blood sugar) is placed on the upper reaction substrate
21 coupled to the upper portion of the base substrate 30,
and a reagent reacted with cholesterol (for measuring
cholesterol) is placed on the lower reaction substrate 22
coupled to the lower surface of the base substrate 30. A
blood sugar reaction signal is detected on the upper re-
action substrate 21, and a cholesterol reaction signal is
detected on the lower reaction substrate 22. The blood
sugar reaction signal and the cholesterol reaction signal
are transmitted to the measurement device via the signal
transmission unit 20b of the reaction substrate 20, and
the measurement device obtains a measurement vale
based on the corresponding biomaterial reaction signal.
[0040] Describing another example, a reagent for
measuring blood sugar is placed on the upper reaction
substrate 21 coupled to the upper portion of the base
substrate 30, and a reagent (buffer, polymer, surfactant,
hemoclastic, mediator, stabilizer) for measuring hemo-
globin is placed on the lower reaction substrate 22 cou-
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pled to the lower portion of the base substrate 30. The
blood sugar reaction signal is detected on the upper re-
action substrate 21, and the hemoglobin reaction signal
is detected on the lower reaction substrate 22. The blood
sugar reaction signal and the hemoglobin reaction signal
are transmitted to the measurement device via the signal
transmission unit 20b of the reaction substrate 20, and
the measurement device compensates the blood sugar
reaction signal detected on the upper reaction substrate
21 with the hemoglobin reaction signal detected on the
lower reaction substrate 22 to obtain a correct blood sug-
ar measurement value, from which an influence of an
hematocrit (HCT) effect is removed.
[0041] As described above, in the biosensor 10, the
blood sugar reaction of the upper reaction substrate 21
exerts no influence on the hemoglobin reaction of the
lower reaction substrate 22, and similarly, the hemoglob-
in reaction of the lower reaction substrate 22 exerts no
influence on the blood reaction of the upper reaction sub-
strate 21. That is, since the electrode section 20a of the
upper reaction substrate 21 is separated from the elec-
trode section 20a of the lower reaction substrate 22, he-
matocrit compensation can be accurately performed.
[0042] Similarly, as shown in FIG. 4, in a multi-reaction
biosensor according to a second exemplary embodiment
of the present invention, an insertion rail 32 recessed to
a predetermined depth and extending in a longitudinal
direction is formed at an inner side surface of the base
substrate 30 in contact with the capillary flow path 11.
The insertion rails 32 are formed at the facing inner side
surfaces of the base substrate 30 to form a pair. The
insertion rails 32 may be formed at the upper end section
and the lower end section of the base substrate 30. Both
side surfaces of the upper reaction substrate 21 and the
lower reaction substrate 22 are inserted and fixed into
the insertion rails 32. Here, as described above, a vertical
interval of the insertion rails 32 can be adjusted to adjust
an internal space size of the capillary flow path 11. While
not shown, the insertion rails 32 may be formed at equal
intervals and an interval between the upper reaction sub-
strate 21 and the lower reaction substrate 22 may be
adjusted according to the kind of measurement opera-
tions. In addition, while not shown, the plurality of pairs
of the electrode sections 20a and the signal transmission
units 20b may be formed at the inner side surface of the
reaction substrate 20, in addition to the configuration hav-
ing the pair of electrode sections 20a and signal trans-
mission units 20b. In addition, as described above, two
reaction substrates 20 may be installed at least one of
the upper end section and the lower end section of the
base substrate 30.
[0043] A structure and a measurement process are
similar to the first exemplary embodiment of the present
invention except for a structure in which the insertion rail
32 is formed at the base substrate 30 to fix the upper
reaction substrate 21 and the lower reaction substrate 22.
[0044] Similarly, as shown in FIG. 5, a multi-reaction
biosensor according to a third exemplary embodiment of

the present invention includes guide members 31 formed
at the inner side surfaces of the base substrates 30 in
contact with the capillary flow path 11, protruding to a
predetermined height and extending in the longitudinal
direction. The guide members 31 are formed at the facing
inner side surfaces of the base substrates 30 to form a
pair. Here, as described above, a width of the guide mem-
ber 31 may be adjusted to adjust an internal space size
of the capillary flow path 11. While not shown, the plurality
of guide members 31 may be formed at equal intervals
to adjust an interval between the upper reaction substrate
21 and the lower reaction substrate 22 according to the
kind of measurement operations. In addition, while not
shown, the pair of electrode sections 20a and signal
transmission units 20b may be formed at the inner side
surfaces of the reaction substrates 20 to form a plurality
of pairs.
[0045] A structure and a measurement process are
similar to the first exemplar embodiment of the present
invention except for a structure in which the guide mem-
ber 31 is formed on the base substrate 30 to fix the upper
reaction substrate 21 and the lower reaction substrate 22.
[0046] Similarly, as shown in FIG. 6, a multi-reaction
biosensor according to a fourth exemplary embodiment
of the present invention includes an intermediate reaction
substrate 25 mounted between the upper reaction sub-
strate 21 that forms the upper wall surface and the lower
reaction substrate 22 that forms the lower wall surface
at an equal interval. Both side surfaces of the intermedi-
ate reaction substrate 25 are fixed to the inner side sur-
faces of the base substrates 30. The electrode section
20a and the signal transmission unit 20b are formed at
one side surface or both side surfaces of the intermediate
reaction substrate 25. The plurality of intermediate reac-
tion substrates 25 may be mounted. Here, the interval
between the intermediate reaction substrates 25 can be
adjusted according to the kind of measurement opera-
tion. In addition, while not shown, the electrode sections
20a and the signal transmission units 20b may be formed
at the inner side surfaces of the reaction substrates 20
to form a plurality of pairs, in addition to the structure in
which the pair of electrode sections 20a and the pair of
signal transmission units 20b are formed.
[0047] That is, the single reaction chamber space may
be formed as a multi-reaction chamber space. The reac-
tion chamber spaces formed by the upper reaction sub-
strate 21 and the lower reaction substrate 22 of the sam-
ple introduction port side of the base substrate 30 are
defined by the intermediate reaction substrate 25 config-
ured to horizontally block the space in a vertical direction.
The sample flows from the sample introduction port to a
space of the reaction chamber space near the upper end
of the intermediate reaction substrate 25 to be introduced
into between the upper reaction substrate 21 and the
intermediate reaction substrate 25. In addition, the sam-
ple flows from the sample introduction port to a space of
the reaction chamber space near the lower end of the
intermediate reaction substrate 25 to be introduced into
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between the lower reaction substrate 22 and the inter-
mediate reaction substrate 25.
[0048] As described above, in the biosensor having
the multi-reaction chamber space, a height of forming
the intermediate reaction substrate 25 can be adjusted
to equalize the size of the reaction chamber space near
the upper reaction substrate 21 and the size of the reac-
tion chamber space of the lower reaction substrate 22,
or any one of both of the reaction chamber spaces may
be increased for the case in which any one of both of the
reaction chamber spaces requires a larger amount of
sample. In addition, for the case in which the biomaterial
reactions of the upper reaction chamber space and the
lower reaction chamber space are affected by the sam-
ple, in a structure in which a portion of the entire shaft in
the horizontal direction of the intermediate reaction sub-
strate 25 is formed and the remaining portion is open,
the upper reaction chamber space and the lower reaction
chamber space may adjust the reaction chamber space
formed by the intermediate reaction substrate 25 to ad-
just an amount of sample needed for the reaction sub-
strates 20 (the upper reaction substrate, the lower reac-
tion substrate and the intermediate reaction substrate).
[0049] A structure and a measurement process are
similar to the first exemplary embodiment of the present
invention except for the structure in which the intermedi-
ate reaction substrate 25 is mounted on the base sub-
strate 30.
[0050] Similarly, as shown in FIG. 7, a multi-reaction
biosensor of a fifth exemplary embodiment of the present
invention is constituted by the upper reaction substrate
21 that forms the upper wall surface, a side reaction sub-
strate 23 that forms a side wall surface in contact with
the upper wall surface, and the base substrate 30 that
forms a side wall surface and a lower wall surface oppo-
site to the side wall surface at which the side reaction
substrate 23 is formed.
[0051] Similar to the upper reaction substrate 21, the
electrode section 20a and the signal transmission unit
20b are also formed at the side reaction substrate 23. In
addition, the electrode section 20a and the signal trans-
mission unit 20b may also be formed at still another side
wall surface and lower wall surface. In addition, while not
shown, the electrode sections 20a and the signal trans-
mission units 20b may be formed at the inner side sur-
faces of the reaction substrates 20 to form a plurality of
pairs, in addition to the structure in which the pair of elec-
trode sections 20a and the pair of signal transmission
units 20b are formed.
[0052] A configuration and a measurement process
are similar to the first exemplary embodiment of the
present invention except for the structure in which the
side reaction substrate 23 in contact with the upper re-
action substrate 21 is mounted.
[0053] Similarly, as shown in FIG. 8, a multi-reaction
biosensor of a sixth exemplary embodiment of the
present invention includes the capillary flow path 11 hav-
ing a triangular cross-sectional shape. The capillary flow

path 11 is constituted by the reaction substrates 20
mounted on at least two side surfaces and the base sub-
strate 30 forming the remaining side surface to form a
triangular cross-sectional shape. The electrode section
20a and the signal transmission unit 20b are formed at
the reaction substrate 20. In addition, similarly, as shown
in FIG. 9, a multi-reaction biosensor of a seventh exem-
plary embodiment of the present invention includes the
capillary flow path 11 having a pentagonal cross-section-
al shape. The reaction substrates 20 mounted on at least
two side surfaces, and the base substrates 30 that form
the remaining side surfaces are configured to form a po-
lygonal cross-sectional shape. The electrode section 20a
and the signal transmission unit 20b are formed at the
reaction substrate 20. In addition, while not shown, a plu-
rality of polygonal shapes may be formed in addition to
the above-mentioned triangular, rectangular, pentago-
nal, and hexagonal shapes.
[0054] The multi-reaction biosensors according to the
sixth and seventh exemplary embodiments of the present
invention have the same structure and operating process
as the first exemplary embodiment of the present inven-
tion except for the structure in which the reaction sub-
strate 20 and the base substrate 30 are configured to
form the triangular and pentagonal cross-sectional
shapes of the capillary flow path 11.
[0055] While the invention has been shown and de-
scribed with reference to certain example embodiments
thereof, it will be understood by those skilled in the art
that various changes in form and details may be made
therein without departing from the spirit and scope of the
invention as defined by the appended claims.

Claims

1. A multi-reaction biosensor (10) having a capillary
flow path (11) through which a sample is introduced,
the biosensor (10) comprising:

a reaction substrate (20) configured to form at
least two wall surfaces of a plurality of wall sur-
faces that form the capillary flow path (11), and
configured to generate and transmit a reaction
signal according to a reaction with the intro-
duced sample; and
a base substrate (30) coupled to the reaction
substrate (20) such that the capillary flow path
(11) has a polygonal cross-sectional shape, and
configured to form a wall surface other than the
wall surfaces formed by the reaction substrate
(20).

2. The multi-reaction biosensor according to claim 1,
wherein the reaction substrate (20) is constituted by
at least one upper reaction substrate (21) that forms
an upper wall surface, and at least one lower reaction
substrate (22) that forms a lower wall surface oppo-
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site to the upper wall surface.

3. The multi-reaction biosensor according to claim 1,
further comprising an intermediate reaction sub-
strate (25) disposed at a constant interval between
the reaction substrates (20) that form the upper wall
surface and the lower wall surface, having both side
surfaces fixed to the base substrate (30), and con-
figured to generate and transmit a reaction signal
according to a reaction with the introduced sample.

4. The multi-reaction biosensor according to claim 1,
wherein the reaction substrate (20) is constituted by
at least one upper reaction substrate (21) that forms
an upper wall surface, and at least one side reaction
substrate (23) that forms a side wall surface in con-
tact with the upper wall surface.

5. The multi-reaction biosensor according to claim 1,
wherein the capillary flow path (11) has any one
cross-sectional shape of a triangular shape, a rec-
tangular shape, a pentagonal shape, and a hexag-
onal shape.

6. The multi-reaction biosensor according to claim 1,
wherein the base substrate (30) is provided with at
least one guide member (31) to which the reaction
substrate (20) is coupled.

7. The multi-reaction biosensor according to claim 1,
wherein the base substrate (30) is provided with an
insertion rail (32) recessed to a predetermined depth
into which the reaction substrate (20) is coupled is
installed.

8. The multi-reaction biosensor according to any one
of claims 1 to 7, wherein at least one of the base
substrate (30) and the reaction substrate (20) is pro-
vided with an air discharge section (33) configured
to be penetrated such that air in the capillary flow
path (11) is discharged is installed.

9. The multi-reaction biosensor according to any one
of claims 1 to 7, wherein the reaction substrate (20)
comprises:

an electrode section configured to react with a
target biomaterial to generate a reaction signal;
and
a signal transmission unit configured to transmit
the reaction signal to a measurement device,
and
wherein the electrode section is constituted by
a reaction electrode and a reference electrode
to generate a reaction signal.

10. A multi-reaction biosensor (10) having a capillary
flow path (11) through which a sample is introduced,

the biosensor (10) comprising:

at least two reaction substrates (20) configured
to form at least one wall surface of a plurality of
wall surfaces that form the capillary flow path
(11), and generate and transmit a reaction signal
according to a reaction with the introduced sam-
ple; and
a base substrate (30) coupled to the reaction
substrate (20) such that the capillary flow path
(11) has a polygonal cross-sectional shape, and
configured to form a wall surface other than the
wall surface formed by the at least two reaction
substrates (20),
wherein the reaction substrate (20) is constitut-
ed by an electrode section reacted with a target
biomaterial to generate a reaction signal; and
a signal transmission unit configured to transmit
the reaction signal to a measurement device.
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