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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a biochemical
analysis cartridge having improved operability capable
of optically measuring with ease the amount and the con-
centration of a particular sample through a liquid reaction
between one or more assay reagents and a small amount
of a bio-sample, and particularly, to a biochemical anal-
ysis cartridge having improved operability that requires
almost no input by a user.

BACKGROUND ART

[0002] Currently, in the medical diagnosis field, in order
to detect or quantify a particular sample contained in a
bio-sample such as blood, serum, urine, and cell sap,
various assay technologies such as enzyme assay, im-
munoassay, chemical colorimetric assay, electrochemi-
cal assay, fluorescence labeling and measurement, and
chemiluminescent labeling and measurement are used.
The assay technologies are applied and used in large
apparatuses such as automatic assay devices used in
clinical trial centers of hospitals, or point-of-care testing
(POCT) devices using platforms such as test strips and
cartridges.
[0003] The large automatic apparatuses have advan-
tages in that a large quantity of samples can be treated
at high speed and the reliability of measured values is
high. However, there are disadvantages in that the me-
chanical structures of the apparatuses are complicated
and the apparatuses can be used only in special exam-
ination rooms, which limit the number of locations in
which they can be installed. Further, the apparatuses of-
ten require pretreatment of the bio-samples and periodic
replacement of various types of reagents and sensors,
thus making it very cumbersome to maintain and manage
the apparatuses.
[0004] Meanwhile, in the case of the point-of-care test-
ing device, the reliability of the measured values is rather
low compared to those of the large apparatuses. How-
ever, the ability to take measurements is not limited in
terms of location, and the measurement can be rapidly
performed, which enables the POCT devices to be ex-
tensively used in the medical diagnosis field. Particularly,
unlike the large apparatuses in which various types of
reagents and sensors should be respectively equipped
and installed, the cartridge-type point-of-care testing de-
vice constitutes a bio-sample supply unit, a reaction re-
agent, and a detection unit in one cartridge, thus provid-
ing high user convenience during measurement. Further,
due to a low risk of contamination through exposure to
the bio-sample after measurement, the device is favora-
ble in terms of stability.
[0005] Meanwhile, for diagnosing diabetes, there is a
growing demand for the point-of-care testing of glycated
hemoglobin along with blood-sugar measurement. Gly-

cated hemoglobin (HbA1c) refers to a hemoglobin bound
to glucose. The measurement of glycated hemoglobin
contained in blood not only provides an average blood-
sugar value of a patient for the past three to four months
regardless of meals and the physical state of the patient
but also helps to evaluate the efficiency of the blood-
sugar management method employed by the patient,
thus drawing much public attention to the necessity of
measuring glycated hemoglobin. In fact, numerous re-
ports on cartridge-type point-of-care testing devices for
measuring glycated hemoglobin contained in blood have
been released.
[0006] EP 2 047 909 A2 discloses a reaction cassette
for measuring the concentration of glycated hemoglobin,
wherein the reaction cassette is configured to receive by
insertion a reagent pack, said reagent pack comprising
storage holders for reaction solutions and a blood sam-
pling tube.
[0007] U.S. Patent No. 6,300,142 B1 discloses a car-
tridge for measuring an analyte by reacting a sample with
a first reactant through a first inlet and subsequently re-
acting the sample with a second reactant through a sec-
ond inlet in order to measure the glycated hemoglobin
level in blood. However, in this case, measurements
should sequentially occur at time intervals and a meas-
urer should intervene in the measurement step to ensure
that the samples can be sequentially injected to react.
Further, there are problems in that a reagent solution
may be leaked during the measurement process, thus
deteriorating the reliability and marketability of the meas-
urement result, and also that it requires pre-filtration of
the beads combined with glycated hemoglobin, thus
making the measurement complicated and requires a
longer time. Additionally, since the process requires di-
rect intervention of a user in various steps, the user may
feel encumbered, which naturally delays the measure-
ment time.
[0008] Further, U.S. Patent No. 7,632,462 B2 disclos-
es an analysis cartridge including at least two well spaces
and a pipette which may be positioned in at least the two
well spaces. In this case, the pipette has a stylobate unit
and an end unit, and the end unit has a structure which
is closed by a membrane through which a liquid can per-
meate. Further, the patent discloses an assay device in-
cluding a holder disposed to receive the cartridge, a driv-
ing unit operated to position the pipette in the selected
well space in the cartridge, a gas pressure application
device combined with the pipette to fluidize the liquid in
the pipette through the membrane, a radiation detector
detecting radiation from the well spaces or the pipette of
the cartridge to be operated, and an electromagnetic ra-
diation source. The assay device is a cartridge-type
point-of-care testing device for glycated hemoglobin hav-
ing a high quantitative property, but has disadvantages
in that structures of the cartridge and the assay device
are too complicated as described above to embody a
driving system, thus increasing the cost of the assay de-
vice.
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[0009] Accordingly, the present inventors developed a
biochemical analysis cartridge including an insertion-
type sample cartridge for supplying a bio-sample and a
reaction cartridge including one or more reaction units
capable of fixing one or more assay reagents and react-
ing the assay reagents with the solution reagent, and a
measurement window capable of performing optical
measurement, thereby completing the present invention.

DISCLOSURE OF THE INVENTION

TECHNICAL PROBLEM

[0010] One object of the present invention is to provide
a biochemical analysis cartridge having improved oper-
ability.

TECHNICAL SOLUTION

[0011] In order to achieve the object, the present in-
vention provides a biochemical analysis cartridge includ-
ing an insertion-type sample cartridge for supplying a
sample and a reaction cartridge receiving the insertion-
type sample cartridge, wherein the reaction cartridge in-
cludes: a receiving unit into which the insertion-type sam-
ple cartridge is insertable to be received; a chamber for
storing a reaction solution, provided inside the receiving
unit with an opening at one end, including a cover tape
attached to the opening to prevent the discharge of the
stored reaction solution, and provided so that the opening
to which the cover tape is attached faces an inside of the
reaction cartridge; a cover tape breaking unit provided
to oppose the cover tape of the chamber for storing the
reaction solution so as to be apart from the cover tape;
a chamber moving frame which fixes the chamber for
storing the reaction solution and includes a moving path
through which the chamber for storing the reaction solu-
tion is movable toward the cover tape breaking unit; and
a mixing unit for receiving the discharged reaction solu-
tion when the cover tape is removed and for mixing the
reaction solution and a discharged bio-sample by con-
tacting the reaction solution with a sample inlet of the
insertion-type sample cartridge to form a mixed solution;
a reagent fixing unit to which a reagent is fixed to react
with the mixed solution of the mixing unit; a measurement
unit for optically measuring a result of the reaction; and
a flow path through which the mixing unit, the reagent
fixing unit, and the measurement unit are connected; and
the insertion-type sample cartridge includes: a capillary-
type sample injection unit for collecting and storing a liq-
uid phase bio-sample which has a sample inlet for sup-
plying the stored bio-sample to the reaction cartridge;
and a protrusion which is arranged to contact the cham-
ber for storing a reaction solution of the reaction cartridge
and to move the chamber for storing a reaction solution
to the cover tape breaking unit when the insertion-type
sample cartridge is inserted into the receiving unit.

ADVANTAGEOUS EFFECT

[0012] A biochemical analysis cartridge according to
the present invention has an advantage in that the cham-
ber for storing the reaction solution is provided inside of
the reaction cartridge such that the reaction solution
stored in the chamber is automatically supplied simulta-
neously when the insertion-type sample cartridge is in-
serted through the reaction cartridge. Thus, it is possible
to improve convenience by minimizing the intervention
of a user in the assay. Additionally, it has an advantage
in that, by applying gravity and a cartridge rotation sys-
tem, the bio-sample supplied from the insertion-type
sample cartridge and the reaction solution supplied from
the chamber can be respectively fluidized along the flow
path into each reaction unit thereby simplifying the oper-
ation process, and through the same, user convenience
and the operability of the analysis cartridge are improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

FIG.1 is a front perspective view showing a biochem-
ical analysis cartridge according to the present in-
vention;
FIG.2 is a front perspective view showing a reaction
cartridge of the biochemical analysis cartridge ac-
cording to the present invention;
FIG.3 is a diagram showing a chamber for storing a
reaction solution provided inside the reaction car-
tridge according to the present invention;
FIG.4 is a diagram showing an insertion-type sample
cartridge of the biochemical analysis cartridge ac-
cording to the present invention; and
FIG.5 is a schematic view showing a sample car-
tridge, before and after its insertion, of the biochem-
ical analysis cartridge according to the present in-
vention.

<Description of Reference Numerals>

[0014]

100: insertion-type sample cartridge
101: sample injection unit
102: protrusion
103: sample cartridge handle
104: clamp
200: reaction cartridge
201: receiving unit
202: cover tape breaking unit
203: chamber moving frame
204: mixing unit
205: reagent fixing unit
206: flow path
207: measurement unit
208: waste liquid treatment unit
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209: air outlet
210: reaction cartridge handle
211: fixing groove
301: chamber for storing reaction solution
302: cover tape

MODE FOR CARRYING OUT THE INVENTION

[0015] Hereinafter, the most preferred embodiment of
the present invention will be described with reference to
the accompanying drawings in order to describe the
present invention in detail so that the technical spirit of
the present invention can be easily embodied by those
skilled in the art to which the present invention belongs.
First, it is to be noted that in assigning reference numerals
to elements in the drawings, the same reference numer-
als designate the same elements throughout the draw-
ings although the elements are shown in different draw-
ings. In addition, in the description of the present disclo-
sure, the detailed descriptions of known related consti-
tutions or functions thereof may not be included if their
inclusion is thought to make the gist of the present inven-
tion unclear.
[0016] The present invention provides a biochemical
analysis cartridge including an insertion-type sample car-
tridge for supplying a sample and a reaction cartridge
receiving the insertion-type sample cartridge, wherein
the reaction cartridge includes: a receiving unit into which
the insertion-type sample cartridge is inserted to be re-
ceived; a chamber for storing a reaction solution, provid-
ed inside the receiving unit with an opening at one end,
including a cover tape attached to the opening to prevent
the discharge of the stored reaction solution, and provid-
ed such that the opening to which the cover tape is at-
tached faces the inside of the reaction cartridge; a cover
tape breaking unit provided to oppose the cover tape of
the chamber for storing the reaction solution and provid-
ed to be apart (distant) from the cover tape; a chamber
moving frame which fixes the chamber for storing the
reaction solution and includes a moving path through
which the chamber for storing the reaction solution
moves toward the cover tape breaking unit; and a mixing
unit receiving the discharged reaction solution when a
cover tape is removed and mixing the reaction solution
and a discharged bio-sample by contacting the reaction
solution with a sample inlet of the insertion-type sample
cartridge to form a mixed solution; a reagent fixing unit
where a reagent is fixed to react with the mixed solution
of the mixing unit; a measurement unit optically measur-
ing a result of the reaction; and a flow path through which
the mixing unit, the reagent fixing unit, and the measure-
ment unit are connected; and the insertion-type sample
cartridge includes: a capillary-type sample injection unit
for collecting and storing a liquid phase bio-sample which
has a sample inlet for supplying the stored bio-sample
to the reaction cartridge; and a protrusion which contacts
the chamber for storing a reaction solution of the reaction
cartridge to move the chamber for storing a reaction so-

lution to the cover tape breaking unit when the insertion-
type sample cartridge is inserted into the receiving unit.
[0017] The biochemical analysis cartridge according
to the present invention will be described in detail through
the drawings.
[0018] Referring to FIGS. 1 to 4, the biochemical anal-
ysis cartridge according to the present invention includes
an insertion-type sample cartridge 100 for supplying the
sample and a reaction cartridge 200 into which the inser-
tion-type sample cartridge is inserted to be received. In
particular, the reaction cartridge 200 includes a receiving
unit 201, into which the insertion-type sample cartridge
100 is inserted, and a mixing unit 204, in which the bio-
sample, discharged from the sample cartridge inserted
through the receiving unit, is mixed with the reaction so-
lution.
[0019] Additionally, the reaction cartridge 200 includes
one or more of a reagent fixing unit 205 into which a
chemical reagent, which can induce an enzyme reaction
and an antigen/antibody reaction by reacting with a re-
action solution and a bio-sample mixed in the mixing unit
204, is introduced, and the assay of the bio-sample can
be performed via optical analysis such as UV/VIS in a
measurement unit 207, in which the result of the reaction
performed in the reagent fixing unit 205 is measured.
[0020] Additionally, the reaction cartridge 200 includes
a chamber 301 for storing a reaction solution, in which
the reaction solution capable of reacting with the bio-
sample is stored. The chamber 301 for storing a reaction
solution is provided with an opening at one end, and a
cover tape 302 is attached to the opening to prevent the
discharge of the stored reaction solution. Additionally,
the chamber 301 for storing a reaction solution is provid-
ed so that the opening to which the cover tape 302 is
attached can face toward the inside of the reaction car-
tridge 200. That is, the chamber 301 for storing a reaction
solution is provided so that the discharged reaction so-
lution can be moved into the mixing unit 204 inside the
reaction cartridge 200 when the stored reaction solution
is discharged due to the removal or breakage of the cover
tape 302.
[0021] Meanwhile, the chamber 301 for storing a reac-
tion solution, which is provided inside the reaction car-
tridge 200, may be fixed to a chamber moving frame 203,
and the chamber moving frame 203 includes a moving
path through which the chamber 301 for storing a reaction
solution can move.
[0022] Additionally, the reaction cartridge 200 includes
a cover tape breaking unit 202 so that the cover tape
302, attached to the opening of the chamber for storing
a reaction solution, can be removed or broken, and the
cover tape breaking unit 202 is provided to oppose the
cover tape 302 in the chamber for storing a reaction and
to be distant from the cover tape.
[0023] That is, as the chamber 301 for storing a reac-
tion solution moves toward the cover tape breaking unit
202 through the chamber moving frame 203, the cover
tape 302 in the chamber 301 for storing a reaction comes
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in contact with the cover tape breaking unit 202 to be
removed or broken. As the cover tape is removed or bro-
ken, the reaction solution that is discharged from the
chamber 301 for storing a reaction is moved to the mixing
unit 204 to be mixed with the bio-sample supplied from
the sample cartridge 100.
[0024] In particular, the form of the chamber 301 for
storing a reaction is not particularly limited as long as it
has a structure for easy storage of the reaction solution,
and the material of the cover tape 302 is also not partic-
ularly limited as long as it is a material which can be easily
removed or broken.
[0025] Additionally, the cover tape breaking unit 202
is not particularly limited as long as it has a structure to
easily remove or break the cover tape, and preferably, it
may be in the form of a needle or edge, but is not limited
thereto.
[0026] Additionally, the reaction cartridge 200 includes
a flow path 206 through which the reaction solution and
the bio-sample mixed in the mixing unit 204 can move.
Through the flow path 206, the mixing unit 204, one or
more of the reagent fixing unit 205, and the measuring
unit 207 for measuring the reaction result between the
bio-sample and the reaction solution can move. The
structure of the flow path 206 is not particularly limited
as long as it has a structure designed so that the reaction
solution and the bio-sample can move by gravity when
the reaction cartridge 200 is tilted.
[0027] Additionally, the reaction cartridge 200 may fur-
ther include a waste liquid treatment unit 208for collecting
a waste liquid measured in the measurement unit 207.
The waste liquid as a kind of medical waste may be col-
lected and separately treated through the waste liquid
treatment unit 208, and the collection of the waste liquid
through the waste liquid treatment unit may be performed
by adding cotton wool, an absorptive filter, and an ab-
sorptive raw material made of a polymer having strong
absorptivity to the waste liquid treatment unit 208 to ab-
sorb the waste liquid.
[0028] The reaction cartridge 200 may further include
an air outlet 209. The air outlet 209 is a structure to fa-
cilitate the movement of the waste liquid and absorption
of the absorption raw material, and the waste liquid may
be more smoothly moved to the waste liquid treatment
unit 208 therethrough and the absorption for collecting
the waste liquid may be more smoothly performed there-
through.
[0029] Meanwhile, in the biochemical analysis car-
tridge according to the present invention, the insertion-
type sample cartridge 100 includes a capillary-type sam-
ple injection unit 101 for collecting a bio-sample for assay
in a needed amount and for storage. The bio-sample is
collected through a capillary tube provided in the sample
injection unit 101 and is simultaneously injected into the
reaction cartridge 200. In particular, the amount of the
bio-sample can be regulated by adjusting the inner vol-
ume according to the inner diameter and height of the
capillary tube at the sample injection unit, and the struc-

ture of the sample injection unit is not limited to a capillary
tube as long as it has a structure for easy discharge of
the bio-sample.
[0030] Additionally, the insertion-type sample car-
tridge 100 includes a protrusion 102 that contacts the
chamber 301 for storing a reaction solution provided in-
side the reaction cartridge and pushes the chamber 301
for storing a reaction solution into the reaction cartridge
when the insertion-type sample cartridge 100 is inserted
in the receiving unit 201 of the reaction cartridge 200.
The protrusion 102 is provided in the insertion-type sam-
ple cartridge 100 to a position to be able to contact the
chamber 301 for storing a reaction solution when the in-
sertion-type sample cartridge 100 is inserted into the re-
action cartridge 200, and moves the chamber 301 for
storing a reaction solution toward the inside of the reac-
tion cartridge 200 so that the cover tape 302 of the cham-
ber 301 for storing a reaction solution is removed or bro-
ken by the cover tape breaking unit 202 simultaneously
as the insertion-type sample cartridge 100 is inserted.
[0031] That is, as shown in FIG. 5, the chamber 301
for storing a reaction solution is moved by the protrusion
102 toward the cover tape breaking unit 202 simultane-
ously as the insertion-type sample cartridge 100 is in-
serted into the reaction cartridge 200, and accordingly,
the reaction solution is discharged from the chamber 301
for storing a reaction solution and is moved to the mixing
unit 204.
[0032] The reaction solution automatically discharged
from the chamber 301 for storing a reaction solution by
inserting the sample cartridge 100 into the reaction car-
tridge 200 comes in contact with the sample injection unit
101, and through the contact, the bio-sample is also dis-
charged into the mixing unit 204 of the reaction cartridge
200 through the sample injection unit 101 and mixed with
the reaction solution. Accordingly, in the biochemical
analysis cartridge according to the present invention, al-
though a measurer does not intervene in the injection
process of the sample and the injection process of the
reaction solution, the bio-sample and the reaction solu-
tion are automatically injected and mixed, thus improving
user convenience and operability. Additionally, since the
chamber 301 for storing a reaction solution is provided
inside the reaction cartridge 200, the discharge of the
reaction solution into the outside before insertion of the
insertion of the sample cartridge may be prevented.
[0033] Meanwhile, the sample cartridge 100 and the
reaction cartridge 200 may further include a sample car-
tridge handle 103 and a reaction cartridge handle 210,
respectively. The handles are configured to easily move
and use the sample cartridge 100 and the reaction car-
tridge 200, and the structures thereof are not particularly
limited.
[0034] Additionally, when the sample cartridge 100 is
inserted into the reaction cartridge 200, in order to fix the
sample cartridge 100, a clamp 104 may be provided on
a side of the sample cartridge and a fixing groove 211
may be provided on the receiving unit of the reaction
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cartridge. The clamp 104 may engage with the fixing
groove 211 to fix the inserted sample cartridge 100 to
the reaction cartridge 200. Although the biochemical
analysis cartridge of the present invention rotates, move-
ment or separation of the sample cartridge due to per-
forming assay may be prevented.
[0035] The biochemical analysis cartridge according
to the present invention moves the bio-sample and the
reaction solution along the flow path influenced by gravity
due to rotation into the measurement unit and the reagent
fixing unit, and accordingly, the reaction between the re-
action solution and the bio-sample and the measurement
are performed. In particular, the structure of the flow path,
the position of the reagent fixing unit, and the number of
the reagent fixing unit illustrated in FIGS. 1 and 2 are
shown as an example for performing the assay for the
bio-sample, and the biochemical analysis cartridge ac-
cording to the present invention is not limited thereto.
[0036] The biochemical analysis cartridge according
to the present invention may be used for the assay of
various bio-samples, preferably for the assay of blood,
and more preferably for the quantitative assay of glycated
hemoglobin.
[0037] For example, the quantitative assay of glycated
hemoglobin through an enzymatic method using the bi-
ochemical analysis cartridge according to the present in-
vention will be described in detail.
[0038] The enzymatic method for the quantitative as-
say of glycated hemoglobin mainly consists of four chem-
ical reactions.
[0039] The first reaction is a hemolytic reaction of a
blood sample, which refers to a reaction where erythro-
cytes in blood are destroyed via dissociation of hemo-
globin using the reaction solution. In particular, the reac-
tion solution used for the purpose of hemolytic reaction
may be manufactured through various methods such as
pH adjustment and the use of a surfactant.
[0040] The second reaction is a reaction to cleave gly-
cated hemoglobin molecules using a proteolytic enzyme,
and various enzymes such as protease A, protease N,
dispase, pronase, neutral protease, Glu-C, papain,
trypsin, and pepsin may be used.
[0041] The third reaction is a reaction where generated
glycated peptide or glycated amino acid molecules di-
gested by proteolytic enzyme are oxidated using an ox-
idase called fructosyl peptide oxidase (FPOX), and hy-
drogen peroxide may be generated therefrom.
[0042] The fourth reaction is a color reaction, which
refers to a chemical reaction where hydrogen peroxide
(H2O2) generated by the third reaction is oxidated using
peroxidase (POD), and a color developing reagent and
the substrate are reduced by electrons emitted from ox-
idation, thus being discolored.
[0043] In order to perform the quantitative assay for
glycated hemoglobin by the enzymatic method, the four
reactions are performed in the biochemical analysis car-
tridge according to the present invention, and the quan-
titative assay for glycated hemoglobin will be described

in detail as an example through the structures and an
operating method of the cartridge illustrated in FIGS. 1
to 5.
[0044] In order to perform an assay, blood is collected
and stored in the sample injection unit 101 of the insertion
sample cartridge 100. Then, the insertion-type sample
cartridge 100 is inserted into the receiving unit 201 of the
reaction cartridge 200, the chamber 301 for storing a re-
action solution is moved through the chamber moving
frame 203 by the protrusion 102, and the cover tape 302
attached to the chamber 301 for storing a reaction solu-
tion is brought into contact with the cover tape breaking
unit 202, such that the reaction solution in the storage
chamber is discharged and moved to the mixing unit 204.
The discharged solution is brought into contact with the
sample injection unit 101 of the insertion sample cartridge
100 and mixed with a blood sample to perform the hemo-
lytic reaction between the blood sample and the reaction
solution. Upon completion of the hemolytic reaction, in a
first reagent fixing unit to which one type of a reagent
among the proteolytic enzyme, FPOX, and POD is fixed,
the fixed reagent is dissolved by the blood sample, and
the enzyme reaction may be induced therefrom.
[0045] The hemolytic reaction is performed in the mix-
ing unit 204, and the reaction solution, in which the en-
zyme reaction has been completed by the first reagent
fixing unit, is moved to the measurement unit 207 along
the flow path 206 in the reaction cartridge due to gravity
and rotation of the cartridge. The reaction solution moved
to the measurement unit 207 is used to measure the total
hemolytic hemoglobin using absorbance exhibited at 535
nm via a UV-Vis spectrophotometer.
[0046] The reaction solution, in which the measure-
ment of total hemoglobin has been completed, is moved
to a second reagent fixing unit through the rotation of the
cartridge. The second reagent fixing unit was constituted
to have a face-to-face structure, to which a reagent in-
cluding the remaining two enzymes that are mixed (other
than the enzyme fixed to the first reagent fixing unit)and
a color developing reagent are fixed, and in which the
reagent of the two enzymes and the color developing
reagent face each other.
[0047] The reaction solution moved to the second re-
agent fixing unit is subjected to both the enzyme reaction
and the color reaction, and the reaction solution, in which
both the enzyme reaction and the color developing reac-
tion have been completed, is moved back to the meas-
urement unit 207 through the rotation of the cartridge.
Subsequently, the concentration of glycated hemoglobin
colored by the color reaction is measured using absorb-
ance exhibited around 660 nm via a UV-Vis spectropho-
tometer.
[0048] Upon completion of the assay, the waste liquid
is moved to the waste liquid treatment unit 208 through
the rotation of the cartridge, and the waste liquid is ab-
sorbed through the absorption raw material in the waste
liquid treatment unit 208 to be collected.
[0049] As described above, spectrophotometry should

9 10 



EP 2 881 743 B1

7

5

10

15

20

25

30

35

40

45

50

55

be performed twice for the quantitative assay of glycated
hemoglobin because glycated hemoglobin refers to the
ratio of glycated hemoglobin to the concentration of total
hemoglobin. That is, the assay process is cumbersome
in that it includes many steps such as the pretreatment
of a blood sample by a measurer and the attaching of a
marker material. However, when the assay of glycated
hemoglobin is performed using the biochemical analysis
cartridge according to the present invention, the enzyme
reaction can be performed and absolute concentrations
of total hemoglobin and glycated hemoglobin can be
measured in one cartridge by moving the reaction solu-
tion through the rotation of the cartridge. In particular, the
reaction solution (a hemolytic reagent in the case of a
glycated hemoglobin assay) may be automatically dis-
charged to the mixing unit in the reaction cartridge while
the insertion-type sample cartridge 100 is inserted into
the mixing unit of the reaction cartridge, such that direct
intervention by a person performing an assay in an assay
process can be minimized and problems such as delays
in an assay time or a decrease in assay precision can be
prevented. Additionally, since the chamber 301 for stor-
ing a reaction solution is provided inside of the reaction
cartridge 200, the discharge of the reaction solution to
the outside before the insertion of the sample cartridge
100 may be prevented.

Claims

1. A biochemical analysis cartridge comprising an in-
sertion-type sample cartridge (100) for supplying a
sample and a reaction cartridge (200) receiving the
insertion-type sample cartridge (100), wherein
the reaction cartridge (200) includes:

a receiving unit (201) into which the insertion-
type sample cartridge (100) is insertable to be
received;
a chamber (301) for storing a reaction solution,
provided inside the receiving unit (201) with an
opening at one end, including a cover tape (302)
attached to the opening to prevent the discharge
of the stored reaction solution, and provided
such that the opening to which the cover tape
(302) is attached faces an inside of the reaction
cartridge (200);
a cover tape breaking unit (202) provided to op-
pose the cover tape (302) of the chamber (301)
for storing the reaction solution and provided to
be apart from the cover tape (302);
a chamber moving frame (203) fixing the cham-
ber (301) for storing the reaction solution and
including a moving path through which the
chamber (301) for storing the reaction solution
is movable toward the cover tape breaking unit
(202); and
a mixing unit (204) for receiving the discharged

reaction solution when the cover tape (302) is
removed and for mixing the reaction solution and
a discharged bio-sample by contacting the re-
action solution with a sample inlet of the inser-
tion-type sample cartridge (100) to form a mixed
solution;
a reagent fixing unit (205) where a reagent is
fixed to react with the mixed solution of the mix-
ing unit (204);
a measurement unit (207) for optically measur-
ing a result of the reaction; and
a flow path (206) through which the mixing unit
(204), the reagent fixing unit (205), and the
measurement unit (207) are connected; and
the insertion-type sample cartridge (100) in-
cludes:

a capillary-type sample injection unit (101)
for collecting and storing a liquid phase bio-
sample which has a sample inlet for supply-
ing the stored bio-sample to the reaction
cartridge (200); and
a protrusion (102) which is arranged such
as to contact the chamber (301) for storing
a reaction solution of the reaction cartridge
(200) and to move the chamber (301) for
storing a reaction solution to the cover tape
breaking unit (202) when the insertion-type
sample cartridge (100) is inserted into the
receiving unit (201).

2. The biochemical analysis cartridge as set forth in
claim 1, wherein the chamber (301) for storing a re-
action solution is movable toward the cover tape
breaking unit (202) to allow for breaking the cover
tape (302) at the same time when the insertion-type
sample cartridge (100) is inserted into the reaction
cartridge (200).

3. The biochemical analysis cartridge as set forth in
claim 1, wherein the reaction cartridge (200) includes
a plurality of reagent fixing units (205).

4. The biochemical analysis cartridge as set forth in
claim 1, wherein the reaction is an enzyme reaction
between a substrate in the mixed solution and an
enzyme in the sample, or an antigen-antibody reac-
tion between an antigen in the mixed solution and
an antibody in the sample.

5. The biochemical analysis cartridge as set forth in
claim 1, wherein the mixed solution of the bio-sample
and a chemical reagent is movable along the flow
path (206) to the measurement unit (207) or the re-
agent fixing unit (205) by gravity and centrifugal force
caused by rotation of the entire biochemical analysis
cartridge.
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6. The biochemical analysis cartridge as set forth in
claim 1, wherein the reaction cartridge (200) of the
biochemical analysis cartridge further includes a
waste liquid treatment unit (208) for treating the
mixed solution of the bio-sample, the reaction solu-
tion, and the chemical reagent after measurement.

7. The biochemical analysis cartridge as set forth in
claim 6, wherein the reaction cartridge (200) of the
biochemical analysis cartridge further includes an air
outlet (209) for smooth movement and collection of
the waste liquid.

8. The biochemical analysis cartridge as set forth in
claim 1, wherein the biochemical analysis cartridge
is a biochemical analysis cartridge for blood assay.

9. The biochemical analysis cartridge as set forth in
claim 1, wherein the biochemical analysis cartridge
is a biochemical analysis cartridge for glycated he-
moglobin quantitative assay.

Patentansprüche

1. Biochemische Analysenkassette umfassend eine
einsteckbare Probenkassette (100) zur Zufuhr einer
Probe und eine die einsteckbare Probenkassette
(100) aufnehmende Reaktionskassette (200), wobei
die Reaktionskassette (200) Folgendes umfasst:

eine Aufnahmeeinheit (201), in welche die ein-
steckbare Probenkassette (100) einsteckbar ist,
um aufgenommen zu werden;
zum Aufbewahren einer Reaktionslösung eine
Kammer (301), die in der Aufnahmeeinheit (201)
mit einer Öffnung an einem Ende vorgesehen
ist, ein an der Öffnung befestigtes Abdeckband
(302) umfasst, um die Abgabe der aufbewahrten
Reaktionslösung zu verhindern, und derart vor-
gesehen ist, dass die Öffnung, an welcher das
Abdeckband (302) befestigt ist, einer Innenseite
der Reaktionskassette (200) zugewandt ist;
eine Abdeckbandzerreißeinheit (202), die derart
vorgesehen ist, dass sie dem Abdeckband (302)
der Kammer (301) zum Aufbewahren der Reak-
tionslösung gegenüberliegt, und derart vorge-
sehen ist, dass sie vom Abdeckband (302) be-
abstandet ist;
einen Kammerbewegungsrahmen (203), der
die Kammer (301) zum Aufbewahren der Reak-
tionslösung arretiert und eine Bewegungsbahn,
durch welche die Kammer (301) zum Aufbewah-
ren der Reaktionslösung zur Abdeckbandzer-
reißeinheit (202) hin bewegbar ist, umfasst; und
eine Mischeinheit (204) zur Aufnahme der ab-
gegebenen Reaktionslösung, wenn das Ab-
deckband (302) entfernt ist, und zum Mischen

der Reaktionslösung und einer abgegebenen
Bioprobe durch Inkontaktbringen der Reakti-
onslösung mit einem Probeneinlass der ein-
steckbaren Probenkassette (100), um eine
Mischlösung zu bilden;
eine Reagensfixiereinheit (205), wo ein Rea-
gens fixiert ist, um mit der Mischlösung der
Mischeinheit (204) zu reagieren;
eine Messeinheit (207) zur optischen Messung
eines Ergebnisses der Reaktion; und
einen Strömungsweg (206), durch welchen die
Mischeinheit (204), die Reagensfixiereinheit
(205) und die Messeinheit (207) verbunden
sind; und
wobei die einsteckbare Probenkassette (100)
Folgendes umfasst:

zum Sammeln und Aufbewahren einer in
flüssiger Phase vorliegenden Bioprobe eine
Kapillarprobeneinspritzeinheit (101), wel-
che einen Probeneinlass zur Zufuhr der auf-
bewahrten Bioprobe zu der Reaktionskas-
sette (200) aufweist; und
einen Vorsprung (102), welcher derart an-
geordnet ist, dass er die Kammer (301) zum
Aufbewahren einer Reaktionslösung der
Reaktionskassette (200) berührt und die
Kammer (301) zum Aufbewahren einer Re-
aktionslösung zur Abdeckbandzerreißein-
heit (202) bewegt, wenn die einsteckbare
Probenkassette (100) in die Aufnahmeein-
heit (201) eingesteckt wird.

2. Biochemische Analysenkassette nach Anspruch 1,
wobei die Kammer (301) zum Aufbewahren einer
Reaktionslösung zur Abdeckbandzerreißeinheit
(202) hin bewegbar ist, um das gleichzeitige Zerrei-
ßen des Abdeckbands (302) zu ermöglichen, wenn
die einsteckbare Probenkassette (100) in die Reak-
tionskassette (200) eingesteckt wird.

3. Biochemische Analysenkassette nach Anspruch 1,
wobei die Reaktionskassette (200) eine Vielzahl von
Reagensfixiereinheiten (205) umfasst.

4. Biochemische Analysenkassette nach Anspruch 1,
wobei die Reaktion eine Enzymreaktion zwischen
einem Substrat in der Mischlösung und einem En-
zym in der Probe oder eine Antigen-Antikörper-Re-
aktion zwischen einem Antigen in der Mischlösung
und einem Antikörper in der Probe ist.

5. Biochemische Analysenkassette nach Anspruch 1,
wobei die Mischlösung der Bioprobe und eines che-
mischen Reagens durch Schwer- und Zentrifugal-
kraft, die durch eine Drehung der gesamten bioche-
mischen Analysenkassette bewirkt wird, entlang
dem Strömungsweg (206) zu der Messeinheit (207)
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oder der Reagensfixiereinheit (205) bewegbar ist.

6. Biochemische Analysenkassette nach Anspruch 1,
wobei die Reaktionskassette (200) der biochemi-
schen Analysenkassette ferner eine Abfallflüssig-
keitsbehandlungseinheit (208) zur Behandlung der
Mischlösung der Bioprobe, der Reaktionslösung und
des chemischen Reagens nach der Messung um-
fasst.

7. Biochemische Analysenkassette nach Anspruch 6,
wobei die Reaktionskassette (200) der biochemi-
schen Analysenkassette ferner einen Luftauslass
(209) zum gleichmäßigen Bewegen und Sammeln
der Abfallflüssigkeit umfasst.

8. Biochemische Analysenkassette nach Anspruch 1,
wobei die biochemische Analysenkassette eine bi-
ochemische Analysenkassette für einen Bluttest ist.

9. Biochemische Analysenkassette nach Anspruch 1,
wobei die biochemische Analysenkassette eine bi-
ochemische Analysenkassette für eine quantitative
Bestimmung von glykiertem Hämoglobin ist.

Revendications

1. Cartouche d’analyse biochimique comprenant une
cartouche à échantillon du type à insertion (100) pour
fournir un échantillon et une cartouche de réaction
(200) recevant la cartouche à échantillon du type à
insertion (100), dans laquelle
la cartouche de réaction (200) inclut :

une unité de réception (201) dans laquelle peut
être insérée la cartouche à échantillon du type
à insertion (100) pour y être reçue ;
un compartiment (301) pour stocker une solu-
tion de réaction, pourvu à l’intérieur de l’unité de
réception (201) d’une ouverture à une extrémité,
incluant une bande de recouvrement (302) as-
sujettie à l’ouverture afin d’empêcher l’évacua-
tion de la solution de réaction stockée, et prévu
de telle sorte que l’ouverture à laquelle la bande
de recouvrement (302) est assujettie soit en re-
gard d’un intérieur de la cartouche de réaction
(200) ;
une unité de rupture de bande de recouvrement
(202) prévue pour venir en regard de la bande
de recouvrement (302) du compartiment (301)
pour stocker la solution de réaction et prévue
pour être espacée de la bande de recouvrement
(302) ;
un cadre de déplacement de compartiment
(203) fixant le compartiment (301) pour stocker
la solution de réaction et incluant un trajet de
déplacement à travers lequel le compartiment

(301) pour stocker la solution de réaction peut
se déplacer en direction de l’unité de rupture de
bande de recouvrement (202) ; et
une unité de mélange (204) pour recevoir la so-
lution de réaction évacuée lorsque la bande de
recouvrement (302) est retirée et pour mélanger
la solution de réaction et un bio-échantillon éva-
cué par mise en contact de la solution de réac-
tion avec une entrée d’échantillon de la cartou-
che à échantillon du type à insertion (100) afin
de former une solution mélangée ;
une unité de fixation de réactif (205) où un réactif
est fixé afin de réagir avec la solution mélangée
de l’unité de mélange (204) ;
une unité de mesure (207) pour mesurer opti-
quement un résultat de la réaction ; et
un trajet d’écoulement (206) par l’intermédiaire
duquel l’unité de mélange (204), l’unité de fixa-
tion de réactif (205), et l’unité de mesure (207)
sont reliées ; et
la cartouche à échantillon du type à insertion
(100) inclut :

une unité d’injection d’échantillon du type
capillaire (101) pour recueillir et stocker un
bio-échantillon en phase liquide qui possè-
de une entrée d’échantillon pour fournir le
bio-échantillon stocké à la cartouche de
réaction (200) ; et
une saillie (102) qui est agencée de sorte à
entrer en contact avec le compartiment
(301) pour stocker une solution de réaction
de la cartouche de réaction (200) et à dé-
placer le compartiment (301) pour stocker
une solution de réaction jusqu’à l’unité de
rupture de bande de recouvrement (202)
lorsque la cartouche à échantillon du type
à insertion (100) est insérée dans l’unité de
réception (201).

2. Cartouche d’analyse biochimique selon la revendi-
cation 1, dans laquelle le compartiment (301) pour
stocker une solution de réaction peut se déplacer en
direction de l’unité de rupture de bande de recouvre-
ment (202) afin de permettre la rupture de la bande
de recouvrement (202) en même temps que lorsque
la cartouche à échantillon du type à insertion (100)
est insérée dans la cartouche de réaction (200).

3. Cartouche d’analyse biochimique selon la revendi-
cation 1, dans laquelle la cartouche de réaction (200)
inclut une pluralité d’unités de fixation de réactif
(205).

4. Cartouche d’analyse biochimique selon la revendi-
cation 1, dans laquelle la réaction est une réaction
enzymatique entre un substrat dans la solution mé-
langée et une enzyme dans l’échantillon, ou une
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réaction antigène-anticorps entre un antigène dans
la solution mélangée et un anticorps dans l’échan-
tillon.

5. Cartouche d’analyse biochimique selon la revendi-
cation 1, dans laquelle la solution mélangée du bio-
échantillon et d’un réactif chimique peut se déplacer
le long du trajet d’écoulement (206) jusqu’à l’unité
de mesure (207) ou l’unité de fixation de réactif (205)
par gravité et force centrifuge provoquée par rotation
de la totalité de la cartouche d’analyse biochimique.

6. Cartouche d’analyse biochimique selon la revendi-
cation 1, dans laquelle la cartouche de réaction (200)
de la cartouche d’analyse biochimique inclut en outre
une unité de traitement des déchets liquides (208)
pour le traitement de la solution mélangée du bio-
échantillon, de la solution de réaction, et du réactif
chimique après mesure.

7. Cartouche d’analyse biochimique selon la revendi-
cation 6, dans laquelle la cartouche de réaction (200)
de la cartouche d’analyse biochimique inclut en outre
une sortie d’air (209) pour un déplacement régulier
et un recueil des déchets liquides.

8. Cartouche d’analyse biochimique selon la revendi-
cation 1, la cartouche d’analyse biochimique étant
une cartouche d’analyse biochimique pour dosage
sanguin.

9. Cartouche d’analyse biochimique selon la revendi-
cation 1, la cartouche d’analyse biochimique étant
une cartouche d’analyse biochimique pour dosage
quantitatif d’hémoglobine glycosylée.
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