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(54) Title: MOLECULAR DIAGNOSTIC CARTRIDGE

[Fig. 1]

(57) Abstract: Provided is a molecular dia-
gnostic cartridge. The molecular diagnostic
cartridge according to one aspect of the present
invention includes a first housing comprising a
plurality of processing chambers continuously
connected to process a sample, a washing
chamber for washing and a discharging cham-
ber connected to at least one of the plurality of
processing chambers and the washing chamber,
and having a discharging port through which a
solution is discharged; and a second housing
disposed under the first housing, and compris-
ing a waste chamber configured to accommod-
ate a waste solution and a target chamber con-
figured to accommodate a target solution, and
movably provided so that one of the waste
chamber and the target chamber is selectively
connected with the discharging port.
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Description

Title of Invention: MOLECULAR DIAGNOSTIC CARTRIDGE

[1]

[2]

[3]

[4]

[5]

[6]

[7]

Technical Field

The present invention relates to a molecular diagnostic cartridge, and more par-
ticularly, to a molecular diagnostic cartridge which is selectively connected to a fluid

according to movement of a lower housing.

Background Art

Generally, a molecular diagnostic device is a device which is used to process a
sample from a mixture, to measure the processed sample and thus to detect a disease, a
virus or the like. The molecular diagnostic device may be generally divided into a unit
which processes the sample from the mixture, and a unit which detects the disease or
the virus from the sample, and a series of operations thereof may be performed in one
device. Most of the molecular diagnostic devices use a cartridge which accommodates
a sample or a reagent. A conventional cartridge has a cylindrical shape, a flat shape or
the like so as to perform a molecular diagnostic operation, and employs a method in
which only a fluid path is changed to provide various fluid routes. However, in such a
method, since a means for changing the fluid path should be provided in the cartridge,
it is difficult to provide the cartridge having an efficient structure and size due to re-

striction on a location thereof.

Disclosure of Invention

Technical Problem
The present invention is directed to providing a molecular diagnostic cartridge which

is selectively connected to a fluid according to movement of a lower housing.

Solution to Problem

One aspect of the present invention provides a molecular diagnostic cartridge
including a first housing including processing chambers continuously connected to
process a sample, a washing chamber for washing and a discharging chamber
connected to the processing chambers and the washing chamber and having a dis-
charging port through which a solution is discharged; and a second housing disposed
under the first housing, and including a waste chamber configured to accommodate a
waste solution and a target chamber configured to accommodate a target solution, and
movably provided so that one of the waste chamber and the target chamber is se-

lectively connected with the discharging port.
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Advantageous Effects of Invention
According to the present invention, since the fluid can be selectively connected

according to the movement of the lower housing, the cartridge can have a small size.

Brief Description of Drawings

FIG. 1 is a perspective view of a molecular diagnostic cartridge according to an
exemplary embodiment of the present invention.

FIG. 2 is an exploded view of the molecular diagnostic cartridge according to the
exemplary embodiment of the present invention.

FIG. 3 is a plan view of a cover part according to the exemplary embodiment of the
present invention.

FIG. 4 is a plan view of a first housing according to the exemplary embodiment of
the present invention.

FIG. 5 is a plan view of a second housing according to the exemplary embodiment of
the present invention.

FIG. 6 is a cross-sectional view illustrating an operation of the molecular diagnostic
cartridge according to the exemplary embodiment of the present invention.

FIG. 7 is a cross-sectional view illustrating another operation of the molecular di-
agnostic cartridge according to the exemplary embodiment of the present invention.

FIG. 8 is a plan view of a molecular diagnostic cartridge according to another

exemplary embodiment of the present invention.

Best Mode for Carrying out the Invention

One aspect of the present invention provides a molecular diagnostic cartridge
including a first housing including processing chambers continuously connected to
process a sample, a washing chamber for washing and a discharging chamber
connected to the processing chambers and the washing chamber and having a dis-
charging port through which a solution is discharged; and a second housing disposed
under the first housing, and including a waste chamber configured to accommodate a
waste solution and a target chamber configured to accommodate a target solution, and
movably provided so that one of the waste chamber and the target chamber is se-

lectively connected with the discharging port.

Mode for the Invention
Objects, particular advantages and novel characteristics of the present invention will

be more apparent from the following detailed description and preferred embodiments
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in connection with the accompanying drawings. However, various substitutions,
changes or modifications in the present invention can be realized, and hereinafter,
particular embodiments will be illustrated and described in detail through the drawings.

In the drawings, a thickness of a layer or an area is exaggeratedly illustrated to
clearly describe the present invention. Also, it will be understood that when an element
or layer is referred to as being “on” or “above” another element or layer, it can be
directly on or above the other element or layer or intervening elements or layers may
be present. The same components are designated in principle by the same reference
numerals throughout the specification. Also, the same reference numerals refer to the
same elements having the same functions within the same technical scope and spirit il-
lustrated and described in the drawing of each embodiment.

In the following description, detailed descriptions of well-known functions or con-
structions will be omitted since they would obscure the invention with unnecessary
detail. Also, the terms “first,” “second” and the like in the description and in the claims
are used for distinguishing one component from other components, and thus the
components should not be limited by the terms.

Hereinafter, a molecular diagnostic cartridge of the present invention will be
described in detail. In consideration of only ease of writing this specification, the
components used in this specification are described with the terms “module” and
“part” which are intended to have no distinguishable difference in meaning or role.
Thus, the “module” and “part” may also be used interchangeably and should be noted.

According to one aspect of the present invention, the molecular diagnostic cartridge
may include a first housing including processing a plurality of chambers continuously
connected to process a sample, a washing chamber for washing and a discharging
chamber connected to at least one of the plurality of processing chambers and the
washing chamber and having a discharging port through which a solution is
discharged; and a second housing disposed under the first housing, and including a
waste chamber configured to accommodate a waste solution and a target chamber
configured to accommodate a target solution, and movably provided so that one of the
waste chamber and the target chamber is selectively connected with the discharging
port.

Also, a fluid path configured to connect the chambers of the first housing may be
formed at the first housing, and the molecular diagnostic cartridge may further include
a cover part provided on the first housing and included a pressure hole configured to
receive a pressure to move a fluid through the fluid path.

Also, a valve configured to allow movement of the fluid at a predetermined pressure
or more may be provided in the fluid path.

Also, a barrier configured to be broken at a predetermined pressure or more may be
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provided in the fluid path.

Also, a fluid path configured to connect the chambers of the first housing may be
formed at the first housing, and the molecular diagnostic cartridge further comprises a
one-way valve configured to prevent a backflow of the fluid may be provided in the
fluid path.

Also, the adjacent chambers of the first housing may have bottom surfaces at
different heights from each other.

Also, the second housing may be configured so that one of the waste chamber and
the target chamber is selectively connected with the discharging port by a rotational
movement thereof.

Also, the second housing may be configured so that one of the waste chamber and
the target chamber is selectively connected with the discharging port by a sliding
movement thereof.

Also, the first housing may further include an elution chamber configured to ac-
commodate a dissolving solution and connected to the discharging chamber.

Also, the plurality of processing chambers may include a first chamber configured to
accommodate a first reagent, a second chamber configured to receive and process the
first reagent, a third chamber configured to accommodate a mixed solution including
the sample, to receive the processed first reagent and to process the mixed solution,
and a fourth chamber configured to accommodate a second reagent and to process the
processed mixed solution with the second reagent, and the first chamber, the second
chamber, the third chamber and the fourth chamber may be connected sequentially
through a fluid path, and bottom surfaces thereof are at heights that are gradually
lowered sequentially.

Also, the plurality of processing chambers may further include a fifth chamber
configured to accommodate a third reagent and connected to the fourth chamber, and
the fifth chamber may have a higher height of a bottom surface than that of the bottom
surface of the fourth chamber.

Also, at least one of the plurality of processing chambers may include a stirring
member configured to facilitate the sample processing.

Also, the washing chamber may include a plurality of chambers of which of bottom
surfaces are at heights that are gradually lowered in connection order.

Also, at least a part of the target chamber may be formed of a transparent material.

Also, the first housing may further include a reagent chamber configured to ac-
commodate a reagent to be used in a reaction of the target solution, and connected to
the target chamber by movement of the second housing.

The molecular diagnostic cartridge according to the present invention should be in-

terpreted as a cartridge used in various measuring devices for detecting diseases,
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viruses, or the like, as well as a cartridge which accommodates a reagent used in the
molecular diagnostic cartridge.

FIG. 1 is a perspective view of a molecular diagnostic cartridge 1000 according to an
exemplary embodiment of the present invention.

Referring to FIG. 1, the molecular diagnostic cartridge 1000 may include a cover part
1200, a first housing 1400 and a second housing 1600. The cover part 1200 has a
pressure hole 1220 through which a pressure necessary to move a fluid through a fluid
path C is received, the first housing 1400 may include processing chambers 1410, a
washing chamber 1430 and a discharging chamber 1420, and the second housing 1600
may include a waste chamber 1620 and a target chamber 1640.

The cover part 1200 may be located on the first housing 1400, and may provide an
upper surface of each chamber included in the first housing 1400.

The cover part 1200 may include at least one pressure hole 1220 and a sample inlet
port 1240.

The pressure hole 1220 may receive the pressure necessary to move the fluid from
the device in which the cartridge 1000 is installed, and the sample inlet part 1240 may
be a passage through which a sample is received. The pressure hole 1220 may be
connected with a pressure providing means included in the device.

The device may have a pressure generating means for generating a pressure and a
pressure transmitting means for transmitting the generated pressure to the cartridge,
and the pressure hole 1220 may be connected with the pressure transmitting means to
receive the pressure generated from the pressure generating means. Here, the pressure
may be an air pressure.

The sample inlet port 1240 is a port through which the sample is introduced, and may
pass through the cover part 1200 and may be connected with the chamber into which
the sample will be introduced. Here, the sample may be blood, saliva, cells or the like.
A position of the sample inlet port 1240 may be changed according a position of the
chamber into which the sample will be introduced.

The detailed description of the cover part 1200 will be described with reference to
FIG. 3.

The first housing 1400 may include the plurality of chambers and the fluid path C
which connects the plurality of chambers. Here, the plurality of chambers may be the
processing chambers 1410, the washing chamber 1430 and the discharging chamber
1420.

The detailed description of the first housing 1400 will be described again with
reference to FIG. 4.

The second housing 1600 may include the waste chamber 1620 which accommodates

the waste solution and the target chamber 1640 which accommodates the target
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solution to be measured, and may be moved to be selectively connected with a dis-
charging port formed at the discharging chamber 1420.

The detailed description of the second housing 1600 will be described again with
reference to FIG. 5.

FIG. 2 is an exploded view of the molecular diagnostic cartridge 1000 according to
the exemplary embodiment of the present invention.

Referring to FIG. 2, the molecular diagnostic cartridge 1000 may include the cover
part 1200, the first housing 1400 and the second housing 1600, and the cover part
1200, the first housing 1400 and the second housing 1600 may be stacked sequentially.

The cover part 1200 may be located at the uppermost portion of the molecular di-
agnostic cartridge 1000, may be connected with the pressure generating means, and
may provide a covering function which covers upper surfaces of the chambers included
in the first housing 1400.

The first housing 1400 may be located under the cover 1200 to receive the pressure
from the pressure hole 1220 and to receive the sample through the sample inlet port
1240.

The second housing 1600 may be coupled to a lower portion of the first housing
1400. The second housing 1600 may be coupled to the first housing 1400 to be rotated
or slid by an external force.

FIG. 3 is a plan view of the cover part 1200 according to the exemplary embodiment
of the present invention.

Referring to FIG. 3, the cover part 1200 may include the pressure hole 1220 and the
sample inlet port 1240.

The pressure hole 1220 may be connected with the pressure transmitting means
provided at the device so as to transmit the pressure to at least one of the chambers
included in the first housing 1400.

The pressure hole 1220 may be provided to pass through the cover part 1200 and
thus, to transmit the pressure received from the pressure transmitting means to the
connected chamber.

As illustrated in FIG. 3, the pressure hole 1220 may be formed in a circular shape,
but is not limited thereto, and may have various shapes. For example, the pressure hole
1220 may be formed in a polygonal shape such as a triangular shape and a quad-
rangular shape or a modified circular shape such as an elliptical shape.

The pressure hole 1220 may be formed in a hole shape into which the pressure
transmitting means is inserted and connected therewith, or may protrude so as to be
inserted into the pressure transmitting means.

When the pressure transmitting means is inserted into the pressure hole 1220 to

provide the pressure, the pressure transmitting means may include a protruding portion
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which is inserted into the pressure hole 1220. A diameter of the pressure hole 1220
may be provided larger than a diameter of the protruding portion of the pressure
transmitting means, such that the protruding portion of the pressure transmitting means
is inserted into the pressure hole 1220. Also, when the pressure hole 1220 is formed in
the polygonal shape or the modified circular shape, the pressure hole 1220 may be
provided to have a sufficient area to insert the protruding portion of the pressure
transmitting means therein.

When the pressure hole 1220 protrudes so as to be inserted into the pressure
transmitting means, a protruding portion of the pressure hole 1220 may be formed in a
prismatic shape such as a triangular prism and a square pillar, or may be formed in a
cylindrical shape.

The cover part 1200 may include a plurality of pressure holes 1220.

When the pressure is to be transmitted to a plurality of chambers included in the first
housing 1400, the plurality of pressure holes 1220 may be provided, and each of the
plurality of the pressure holes 1220 may be located above each chamber to which the
pressure is to be transmitted, and may be connected thereto.

The sample inlet port 1240 is a port through which the sample is introduced into a
predetermined chamber, and may be provided to pass through the cover part 1200
located at a position corresponding to the predetermined chamber. The sample inlet
port 1240 may be open, when the sample is introduced, and then may be closed by a
separate cap so as to prevent contamination from an outside, when the sample is not in-
troduced.

FIG. 4 is a plan view of the first housing 1400 according to the exemplary em-
bodiment of the present invention.

Referring to FIG. 4, the first housing 1400 may include the processing chambers
1410, the washing chamber 1430, the discharging chamber 1420, an elution chamber
1440, a reagent buffer chamber 1451 and a reagent chamber 1452. The processing
chambers 1410 are chambers in which a process of processing the sample and ex-
tracting the target solution to be measured is performed, and a plurality of chambers
may be provided according to a sample processing process. And the processing
chambers 1410 may accommodate a reagent for processing the sample and may
include a chamber for accommodating the sample.

As illustrated in FIG. 4, the processing chambers 1410 may include a first chamber
1411, a second chamber 1412, a third chamber 1413 and a fourth chamber 1414. Also,
the processing chambers 1410 may further a fifth chamber 1415.

The first chamber 1411 may be connected with the second chamber 1412 through the
fluid path C, and a fluid accommodated in the first chamber 1411 may be moved to the
second chamber 1412 through the fluid path C by the pressure supplied from the
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pressure hole 1220 to the first chamber 1411. Here, the fluid path which connects the
first chamber 1411 and the second chamber 1412 may connect a lower end of a side
surface of the first chamber 1411 and an upper end of a side surface of the second
chamber 1412. Also, to allow the fluid to flow smoothly, a bottom surface of the
second chamber 1412 may be relatively located lower than that of the first chamber
1411.

The first chamber 1411 may be connected with the pressure hole 1220 to receive the
pressure from the pressure hole 1220, and then may transmit the received pressure to
the second chamber 1412.

The second chamber 1412 may be connected with the third chamber 1413 through
the fluid path C, and the fluid accommodated therein may be moved to the third
chamber 1413 through the fluid path C. Here, the fluid path C which connects the
second chamber 1412 and the third chamber 1413 may connect a lower end of a side
surface of the second chamber 1412 and an upper end of a side surface of the third
chamber 1413. Also, to allow the fluid to flow smoothly, a bottom surface of the third
chamber 1413 may be relatively located lower than that of the second chamber 1412.

The second chamber 1412 may receive the pressure from the first chamber 1411, and
then may transmit the received pressure to the third chamber 1413.

The third chamber 1413 may be the chamber for accommodating the sample, and
may be connected with the sample inlet port 1240 to receive the sample.

The third chamber 1413 be connected with the fourth chamber 1414 through the fluid
path C, and the fluid accommodated in the third chamber 1413 may be moved to the
fourth chamber 1414 through the fluid path C by the pressure received from the second
chamber 1412. Here, the fluid path C which connects the third chamber 1413 and the
fourth chamber 1414 may connect a lower end of a side surface of the third chamber
1413 and an upper end of a side surface of the fourth chamber 1414. Also, to allow the
fluid to flow smoothly, a bottom surface of the fourth chamber 1414 may be relatively
located lower than that of the third chamber 1413.

The fourth chamber 1414 may be connected with the fifth chamber 1415 and the dis-
charging chamber 1420 through the fluid path C.

The fluid path which connects the fourth chamber 1414 and the fifth chamber 1415
may connect a lower end of a side surface of the fifth chamber 1415 and the upper end
of the side surface of the fourth chamber 1414. Also, to allow the fluid to flow
smoothly, the bottom surface of the fourth chamber 1414 may be relatively located
lower than that of the fifth chamber 1415.

The fluid path which connects the fourth chamber 1414 and the discharging chamber
1420 may connect a lower end of a side surface of the fourth chamber 1414 and an

upper end of the side surface of the discharging chamber 1420.
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The fourth chamber 1414 may include a stirring member which facilitates the sample
processing.

The stirring member is provided at an inner side of the fourth chamber 1414 to
receive a rotating force from the device and thus to facilitate the sample processing
performed in the fourth chamber 1414. For example, an impeller shaft may be
provided as the stirring member to receive the rotating force from the device and to stir
the sample.

The discharging chamber 1420 may be connected with the fourth chamber 1414, the
washing chamber 1430 and the elution chamber 1440 through the fluid path C.

The fluid path which connects the discharging chamber 1420 and the washing
chamber 1430 may connect a lower end of a side surface of the washing chamber 1430
and an upper end of a side surface of the discharging chamber 1420.

Also, to allow the fluid to flow smoothly, a bottom surface of the discharging
chamber 1420 may be relatively located lower than that of the washing chamber 1430.

The fluid path which connects the discharging chamber 1420 and the elution
chamber 1440 may connect a lower end of a side surface of the elution chamber 1440
and the upper end of the side surface of the discharging chamber 1420. Also, to allow
the fluid to flow smoothly, the bottom surface of the discharging chamber 1420 may be
relatively located lower than that of the elution chamber 1440.

The discharging port through which the fluid is discharged may be formed at a lower
portion of the discharging chamber 1420. The discharging port may be a passage
through which the fluid accommodated in the discharging chamber 1420 is discharged
to an outside of the first housing 1400.

The discharging chamber 1420 may include a filter which temporarily collects a
target object. For example, the discharging chamber 1420 may include a membrane
filter which collects DNA. The filter may be located at the lower portion of the dis-
charging chamber 1420, and may be located at an upper portion of the discharging port
to collect the target object from the fluid discharged through the discharging port.

Until now, it has been described that the first housing 140 included only one washing
chamber 1430. However, as illustrated in FIG. 4, the first housing 1400 may include a
plurality of washing chambers 1430.

When the plurality of washing chambers 1430 are provided, the washing chambers
1430 may be connected with each other through the fluid path C, and one of the
plurality of washing chambers 1430 may be connected with the discharging chamber
1420. For example, as illustrated in FIG. 4, the first housing 1400 may include a first
washing chamber 1431, a second washing chamber 1432 and a third washing chamber
1433, and the first washing chamber 1431, the second washing chamber 1432 and the
third washing chamber 1433 may be connected with each other through the fluid path



WO 2016/117725 PCT/KR2015/000693

[92]

[93]

[94]

[95]

[96]

[97]

[98]

[99]

[100]

[101]

[102]

10

C.

The first washing chamber 1431, the second washing chamber 1432 and the third
washing chamber 1433 may be formed to have bottom surfaces at different heights
from each other. For example, the bottom surfaces of the plurality of washing
chambers 1430 may be formed to be gradually lower in order of the first washing
chamber 1431, the second washing chamber 1432 and the third washing chamber
1433.

The reagent chamber 1452 may be connected with the reagent buffer chamber 1451
through the fluid path.

The fluid path which connects the reagent chamber 1452 and the reagent buffer
chamber 1451 may connect a lower end of a side surface of the reagent buffer chamber
1451 and an upper end of a side surface of the reagent chamber 1452. Also, to allow
the fluid to flow smoothly, a bottom surface of the reagent chamber 1452 may be
relatively located lower than that of the reagent buffer chamber 1451.

The fluid path C which discharges the fluid to the outside of the first housing 1400
may be formed at a lower portion of the reagent chamber 1452 to discharge the fluid
accommodated in the reagent chamber 1452 to the outside of the first housing 1400.

The fluid path C may serve to connect the chambers of the first housing 1400 or to
provide a passage through which the pressure is transmitted.

A control member which controls the fluid or the pressure may be provided in the
fluid path C. Here, the control member may be a one-way valve which prevents a
backflow of the fluid, may be a valve which allows movement of the fluid at a prede-
termined pressure or more, or may be a barrier which is broken at the predetermined
pressure or more. The control member may be provided at each fluid path C, and may
be selectively provided in the fluid path C which is required to be controlled. Further,
the control member may be provided at an end of the fluid path C to be substantially in
contact with an inner surface of the chamber.

FIG. 5 is a plan view of the second housing 1600 according to the exemplary em-
bodiment of the present invention.

Referring to FIG. 5, the second housing 1600 may include the waste chamber 1620
and the target chamber 1640.

The waste chamber 1620 may be selectively connected with the discharging port of
the first housing 1400 by movement of the second housing 1600.

The target chamber 1640 may be selectively connected with the discharging port of
the first housing 1400 and the fluid path C provided under the reagent chamber 1452
by the movement of the second housing 1600.

That is, one of the waste chamber 1620 and the target chamber 1640 may be
connected with the discharging port of the first housing 1400 by the movement of the
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second housing 1600.

The waste chamber 1620 and the target chamber 1640 may be provided to be
separated from each other, such that the fluid is not moved to each other, and at least a
part of the target chamber 1640 may be formed of a transparent material.

Hereinafter, a sample processing operation using the molecular diagnostic cartridge
1000 will be described with reference to FIG. 6.

FIG. 6 is a cross-sectional view illustrating an operation of the molecular diagnostic
cartridge 1000 according to the exemplary embodiment of the present invention. FIG.
6 is a cross-sectional view taken along a line A-A’ of FIG. 4.

Referring to FIG. 6, in the molecular diagnostic cartridge 1000, the cover part 1200
may include the pressure hole 1220 and the sample inlet port 1240, and the first
housing 1400 may include the first chamber 1411, the second chamber 1412, the third
chamber 1413, the fourth chamber 1414, the fifth chamber 1415, the discharging
chamber 1420, the first washing chamber 1431, the second washing chamber 1432 and
the third washing chamber 1433. and the second housing 1600 may include the waste
chamber 1620 and the target chamber 1640.

The first chamber 1411 may be a chamber which accommodates a first reagent, and
may be a place in which an initial pressure is provided and movement of the fluid is
started. Here, the first reagent may be a proteinase K (PK) buffer which dissolves a
proteinase K (PK) reagent. The first chamber 1411 may be connected with the second
chamber 1412 through the fluid path C, and the first reagent accommodated in the first
chamber 1411 may be moved to the second chamber 1412 through the fluid path C by
the pressure received from the pressure hole 1220 to the first chamber 1411.

The first chamber 1411 is connected with the pressure hole 1220 to receive the
pressure from the pressure hole 1220, and to transmit the received pressure to the
second chamber 1412.

The second chamber 1412 may accommodate the PK reagent which dissolves the
sample, and the first reagent may be introduced therein from the first chamber. The
first reagent introduced from the second chamber 1412 is mixed with the PK reagent
accommodated in the second chamber 1412, and the PK reagent and the first reagent
may be moved to the third chamber 1413 through the fluid path C by the pressure
received from the first chamber 1411. Here, the second chamber 1412 may receive the
pressure from the first chamber 1411, and may transmit the received pressure to the
third chamber 1413.

The third chamber 1413 may a chamber which accommodates the sample, and may
be connected with the sample inlet port 1240 to receive the sample.

The third chamber 1413 may receive the first reagent and the PK reagent through the

second chamber 1412, and a mixed solution in which the first reagent, the PK reagent
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and the sample are mixed may be generated.

The third chamber 1413 may be connected with the fourth chamber 1414 through the
fluid path C, and the mixed solution may be moved to the fourth chamber 1414
through the fluid path C by the pressure received from the second chamber 1412.

The fourth chamber 1414 may be a chamber which accommodates a second reagent
and into which the mixed solution of the first reagent, the PK reagent and the sample is
introduced and treated by the second reagent. Here, the second reagent may be various
well-known dissolving reagents which dissolve the sample. For example, the second
reagent may include a buffer salt such as guanidinium salt. For example, the second
reagent may include a chaotropic agent such as guanidinium thiocyanate, a chelating
agent such as ethylenediaminetetraacetic acid (EDTA), and a buffer salt such as
tris(hidroxymethyl)aminomethane(Tris-HC). Also, the second reagent may include a
non-ionic surfactant. For example, both of a polyethylene glycol type non-ionic
surfactant and a polyhydric alcohol type non-ionic surfactant, preferably Triton X-100,
Tween (an ethylene oxide adduct of a sorbitan ester), or 2-mercaptoethanol, most
preferably Triton X-100 may be used as the non-ionic surfactant. The second reagent
may have a non-acidic property, e.g., a neutral property or an alkaline property.

In the fourth chamber 1414, the mixed solution of the first reagent, the PK reagent
and the sample may react with the second reagent, and a dissolving reaction which
dissolves the sample to extract the target object from the sample mixed in the mixed
solution may be performed. After the dissolving reaction, a third reagent may be in-
troduced from the fifth chamber 1415 by the pressure received from the pressure hole
1220 into the fifth chamber 1415. Here, the target object may be DNA, RNA or nucleic
acid. Also, the third reagent may be a reagent which separates the target objet from the
sample, and a separation reaction in which the target object is separated from the
sample according to the introduction of the third reagent may be performed.

A substantial sample processing may be performed in the fourth chamber 1414, and
the target object and other fluids may be provided as sample processed products.

While the dissolving reaction and the separation reaction are performed in the fourth
chamber 1414, the stirring member included in the fourth chamber 1414 may be
operated by the device.

The target object and the other fluids generated when the sample processing is
finished through the dissolving reaction and the separation reaction in the fourth
chamber 1414 may be introduced into the discharging chamber 1420.

The target object and the other fluids introduced into the discharging chamber 1420
may pass through the filter provided in the discharging chamber 1420, and then may be
discharged to the outside of the first housing. At this time, the target object may not
pass through the filter, and may be collected by the filter, and only the other fluids may
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pass through the filter. Also, the discharging port may be connected with the waste
chamber 1620 of the second housing 1600, and the discharged other fluids may be ac-
commodated in the waste chamber 1620. The discharging port and the waste chamber
1620 may be connected with each other in advance. However, in the case in which the
discharging port and the waste chamber 1620 are not connected with each other, the
discharging port and the waste chamber 1620 may be connected with each other by a
rotation of the second housing 1600.

After the other fluids are discharged to the waste chamber 1620 through the dis-
charging port, a washing solution may be introduced from the washing chamber 1430
into the discharging chamber 1420.

Here, the washing solution is a solution which removes impurities mixed with the
collected target object, and a component thereof is not limited, as long as the
component may selectively wash and remove the impurities other than the nucleic
acid. For example, the washing solution may include ethanol of 90 to 100 % strength,
isopropanol or the like.

The washing solution introduced from the discharging chamber 1420 may be ac-
commodated with the impurities in the waste chamber 1620 through the discharging
port. Therefore, the waste solution including the other fluids, the impurities and the
washing solution may be accommodated in the waste chamber 1620.

Hereinafter, an operation after the sample processing using the molecular diagnostic
cartridge 1000 will be described with reference to FIG. 7.

FIG. 7 is a cross-sectional view illustrating another operation of the molecular di-
agnostic cartridge 1000 according to the exemplary embodiment of the present
invention. FIG. 7 is a cross-sectional view taken along a line B-B’ of FIG. 4.

Referring to FIG. 7, the first housing 1400 may include the discharging chamber
1420, the elution chamber 1440, the reagent chamber 1452 and the reagent buffer
chamber 1451, and the elution chamber 1440 and the reagent buffer chamber 1451
may be connected with the pressure hole 1220. Also, the discharging port connected
with the discharging chamber 1420 and the fluid path C connected with the reagent
chamber 1452 may be connected with the target chamber 1640.

After a discharging of the waste solution is finished, the second housing is rotated by
the device, and the discharging port and the target chamber 1640 may be connected
with each other. At this time, the discharging port and the waste chamber 1620 may be
separated from each other, and thus may not be connected with each other.

When the pressure is transmitted through the pressure hole 1220 connected with the
elution chamber 1440, a dissolving solution accommodated in the elution chamber
1440 is introduced into the discharging chamber 1420 by the pressure.

The dissolving solution introduced into the discharging chamber 1420 may dissolve
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the target object collected by the filter and may separate the target object from the
filter. A target solution in which the dissolving solution and the target object separated
from the filter are mixed may be accommodated into the target chamber 1640 through
the discharging port.

After the target solution is accommodated into the target chamber 1640, a reagent
may be introduced into the target chamber 1640. The reagent may be introduced from
the reagent chamber 1452. Before the reagent is introduced into the target chamber
1640, a reagent buffer may be introduced from the reagent buffer chamber 1451 into
the reagent chamber 1452, and may be mixed with the reagent. The reagent buffer may
be introduced into the reagent chamber 1452 by the pressure provided to the reagent
buffer chamber 1451. Also, the reagent mixed with the reagent buffer may be moved to
the target chamber 1640 by the pressure obtained by transmitting the pressure provided
to the reagent buffer chamber 1451 to the reagent chamber 1452.

Until now, it has been described that, after the discharging of the waste solution is
finished, the second housing 1600 is rotated by the device, and the discharging port
and the target chamber 1640 are connected with each other at the same time. Alter-
natively, the discharging port and the target chamber 1640 may be connected with each
other by the rotation of the second housing 1600, and then may be connected with the
fluid path C connected with the reagent chamber 1452 by another rotation of the
second housing 1600.

Until now, it has been described that the waste chamber 1620 and the target chamber
1640 were selectively connected with the discharging port by the rotation of the second
housing 1600. However, the waste chamber 1620 and the target chamber 1640 may be
selectively connected with the discharging port by a sliding movement of the second
housing 1600.

Hereinafter, the case in which the waste chamber 1620 and the target chamber 1640
are selectively connected with the discharging port by the sliding movement of the
second housing 1600 according to another embodiment of the present invention will be
described.

When another embodiment of the present invention is compared with the em-
bodiment of the present invention, the sample processing and washing process is the
same as each other, and there is a difference in a structure in which the waste chamber
1620 and the target chamber 1640 are selectively connected with the discharging port.

In the description of another embodiment of the present invention, repeated de-
scription will be omitted.

FIG. 8 is a plan view of the molecular diagnostic cartridge 1000 according to another
exemplary embodiment of the present invention.

After the discharging of the solution is finished, the second housing 1600 may be slid
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by the device, and the discharging port and the target chamber 1640 may be connected
with each other. At this time, the discharging port and the waste chamber 1620 may be
separated from each other and may not be connected with each other. Here, the sliding
movement may mean that the second housing 1600 is moved on a plane located under
the first housing 1400, and the second housing 1600 and the first housing 1400 may
not be separated from each other and may be moved while parts thereof are coupled
with each other.

When the pressure is transmitted through the pressure hole 1220 connected with the
elution chamber 1440, the dissolving solution accommodated in the elution chamber
1440 is introduced into the discharging chamber 1420 by the pressure.

The dissolving solution introduced into the discharging chamber 1420 may dissolve
the target object collected by the filter and then may separate the target object from the
filter, and the target solution in which the dissolving solution and the target object
separated from the filter are mixed may be accommodated into the target chamber
1640 through the discharging port.

When the target solution is completely accommodated, the target chamber 1640 and
the fluid path provided at the reagent chamber 1452 may be connected with each other
by the sliding movement of the second housing 1600.

After the target chamber 1640 and the fluid path provided at the reagent chamber
1452 are completely connected with each other, the reagent may be introduced into the
target chamber 1640. The reagent may be from the reagent chamber 1452. Before the
reagent is introduced into the target chamber 1640, the reagent buffer may be in-
troduced from the reagent buffer chamber 1451 into the reagent chamber 1452, and
may be mixed with the reagent. The reagent buffer may be introduced into the reagent
chamber 1452 by the pressure provided to the reagent buffer chamber 1451. Also, the
reagent mixed with the reagent buffer may be moved to the target chamber 1640 by the
pressure obtained by transmitting the pressure provided to the reagent buffer chamber
1451 to the reagent chamber 1452.

It will be apparent to those skilled in the art that various modifications can be made
to the above-described exemplary embodiments of the present invention without
departing from the spirit or scope of the invention. Thus, it is intended that the present
invention covers all such modifications provided they come within the scope of the

appended claims and their equivalents.
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Claims

A molecular diagnostic cartridge comprising:

a first housing comprising a plurality of processing chambers con-
tinuously connected to process a sample, a washing chamber for
washing and a discharging chamber connected to at least one of the
plurality of processing chambers and the washing chamber, and having
a discharging port through which a solution is discharged; and

a second housing disposed under the first housing, and comprising a
waste chamber configured to accommodate a waste solution and a
target chamber configured to accommodate a target solution, and
movably provided so that one of the waste chamber and the target
chamber is selectively connected with the discharging port.

The molecular diagnostic cartridge of claim 1, wherein a fluid path
configured to connect a plurality of chambers of the first housing is
formed in the first housing, and

the molecular diagnostic cartridge further comprises a cover part
provided on the first housing and included a pressure hole configured to
receive a pressure to move a fluid through the fluid path.

The molecular diagnostic cartridge of claim 2, wherein a valve
configured to allow movement of the fluid at a predetermined pressure
or more is provided in the fluid path.

The molecular diagnostic cartridge of claim 2, wherein a barrier
configured to be broken at a predetermined pressure or more is
provided in the fluid path.

The molecular diagnostic cartridge of claim 1, wherein a fluid path
configured to connect the chambers of the first housing is formed in the
first housing, and

wherein the molecular diagnostic cartridge further comprises a one-way
valve configured to prevent a backflow of the fluid being provided in
the fluid path.

The molecular diagnostic cartridge of claim 1, wherein the adjacent
chambers of the first housing have bottom surfaces at different heights
from each other.

The molecular diagnostic cartridge of claim 1, wherein the second
housing is configured so that one of the waste chamber and the target
chamber is selectively connected with the discharging port by a ro-

tational movement thereof.
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The molecular diagnostic cartridge of claim 1, wherein the second
housing is configured so that one of the waste chamber and the target
chamber is selectively connected with the discharging port by a sliding
movement thereof.

The molecular diagnostic cartridge of claim 1, wherein the first housing
further comprises an elution chamber configured to accommodate a
dissolving solution and connected to the discharging chamber.

The molecular diagnostic cartridge of claim 1, wherein the plurality of
processing chambers comprises a first chamber configured to ac-
commodate a first reagent, a second chamber configured to receive and
process the first reagent, a third chamber configured to accommodate a
mixed solution including the sample, to receive the processed first
reagent and to process the mixed solution, and a fourth chamber
configured to accommodate a second reagent and to process the
processed mixed solution with the second reagent, and

the first chamber, the second chamber, the third chamber and the fourth
chamber are connected sequentially through a fluid path, and bottom
surfaces thereof are at heights that are gradually lowered sequentially.
The molecular diagnostic cartridge of claim 10, wherein the plurality of
processing chambers further comprises a fifth chamber configured to
accommodate a third reagent and connected to the fourth chamber, and
wherein the fifth chamber has a bottom surface at a higher height than
the bottom surface of the fourth chamber.

The molecular diagnostic cartridge of claim 1, wherein at least one of
the plurality of processing chambers comprises a stirring member
configured to facilitate the sample processing.

The molecular diagnostic cartridge of claim 1, wherein the washing
chamber comprises a plurality of chambers of which bottom surfaces
are at heights that are gradually lowered in connection order.

The molecular diagnostic cartridge of claim 1, wherein at least a part of
the target chamber is formed of a transparent material.

The molecular diagnostic cartridge of claim 1, wherein the first housing
further comprises a reagent chamber configured to accommodate a
reagent using a reaction of the target solution, and connected to the

target chamber by movement of the second housing.
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