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(54) MICROFLUIDIC CHIP

(57) The present invention relates to a microfluidic 160

chip. The microfluidic chip comprises a chip main body . 170

and a liquid sac storage piece; a liquid inlet is provided 140 N

on the chip main body; the liquid sac storage piece is

disposed on the chip main body, and a liquid sac cavity 1& N 130

used for placing a liquid sac is disposed on the liquid sac

storage piece; the liquid sac cavity is provided with a 120
liquid outlet, the liquid outlet communicating with the lig- 122
uid inlet; and a piercing piece is disposed in the liquid
sac cavity; when the liquid sac is placed in the liquid sac

cavity, there is a space between the liquid sac and the f
piercing piece; when the pressing force exerted on the
liquid sac exceeds a preset value, the piecing piece can

pierce the liquid sac. The described microfluidic chip can lzé 12)6 1\25
reduce the rejection rate of the chip, and improve the test
repeatability and stability of the chip.

FIG. 5
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Description
TECHNICAL FIELD

[0001] The present invention relates to the technical
field of microfluidics, particularly to a microfluidic chip.

BACKGROUND

[0002] POCT, i.e., point-of-care testing, is a detection
mode that is carried out at the sampling site and uses
portable analytical instruments and supporting reagents
to quickly obtain results. POCT performs immediate anal-
ysis at the sampling site, simplifying the complicated
processing procedures of specimens in laboratory test,
thus has advantages of quickly getting results and simple
to use.

[0003] At present, POCT products mainly include mi-
crofluidic chips and reagents for detection applied on mi-
crofluidic chips. The reagent storage modes of POCT
products are divided into internal chip storage and exter-
nal chip storage. Internal chip storage means that a re-
agent perfusion step is introduced in the process of chip
processing and assembly, where liquid reagents are in-
jected directly into the storage cavity or storage tank with-
in the chip prior to completing the overall package of the
chip. During internal chip storage, an additional separate
packing for reagent storage is not required, and the re-
agent is directly accommodated inside the chip, which in
turn requires blocking or valve control between the chip
storage tank and the fluid channel inside the chip, other-
wise the reagent may flow into the channel in advance
during storage and transportation, resulting in scrap. In
addition, combining reagent package and chip process-
ing increases difficulties of processing and process con-
trolling, and the process is lengthy and complicated. As
an example, setting valve control or blocking increases
the complexity of chip design, which not only requires to
take the stability during reagent storage and transporta-
tion into account, but also requires to ensure the intro-
duction of the reagent during testing, and the complexity
of controlling the test system is also increased. Further-
more, in general, when employed internal chip storage,
the type of reagents stored is limited, and the accommo-
dation of multi-component reagents is not compatible.
[0004] External chip storage means that the chip as-
sembly is independent from reagent filling and encapsu-
lation processes, after the liquid reagent is sealed into a
liquid bladder, the liquid bladder is fitted to corresponding
position of the chip and assembled for use. During ex-
ternal chip storage, the reagent filling and encapsulation
are separated from the chip processing and assembling
steps. Therefore, the process control is more reliable,
the storage of multiple types of reagents can be easily
achieved, and has high flexibility and freedom degree
when combining with the chip. However, the liquid blad-
der containing liquid reagents is fixed outside the chip,
which is prone to be damaged by extrusion and thus
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scrapped during transportation and storage, and the test
repeatability and stability are poor in use.

SUMMARY

[0005] Accordingly, itis necessary to provide a micro-
fluidic chip that is capable of reducing scrap rate, improv-
ing test repeatability and stability.

[0006] A microfluidic chip includes:

a chip body provided with a liquid inlet opening; and
aliquid bladder storage member provided on the chip
body. The liquid bladder storage member is provided
with a liquid bladder cavity configured to accommo-
date aliquid bladder. The liquid bladder cavity is pro-
vided with a liquid outlet opening in communication
with the liquid inlet opening. The liquid bladder cavity
is provided with a spike member. When the liquid
bladderis accommodated in the liquid bladder cavity,
a spacing is formed between the liquid bladder and
the spike member. When the liquid bladder is sub-
jected to an extrusion force exceeding a preset val-
ue, the spike member is capable of piercing the liquid
bladder.

[0007] In the aforementioned microfluidic chip, when
the liquid bladder is accommodated in the liquid bladder
cavity, the spacing is formed between the liquid bladder
and the spike member, such that the liquid bladder will
not be pierced when subjected to an extrusion force (for
example, an extrusion force subjected during transpor-
tation and storage) not exceeding the preset value, and
can be pierced when the applied extrusion force exceeds
the preset value during use, thereby reducing the scrap
rate of the aforementioned microfluidic chip. In addition,
by providing the spike member, the flow rate and the flow
resistance of the reagent flowing out of the liquid bladder
can be substantially the same, thereby improving the de-
tection repeatability and stability of the aforementioned
microfluidic chip.

[0008] In one of embodiments, the spike member is
provided with a liquid guiding groove in communication
with the liquid outlet opening.

[0009] In one of embodiments, the spike member is
shaped as a cone or a needle.

[0010] Inoneof embodiments, the microfluidic chip fur-
ther includes a protecting member connected to the chip
body and covering the liquid bladder storage member,
and the protecting member is provided with a liquid blad-
der avoidance hole corresponding to the liquid bladder
cavity.

[0011] Inone of embodiments, the microfluidic chip fur-
ther includes an indicating member located between the
liquid bladder storage member and the protecting mem-
ber. The indicating member is made of a material prone
to be deformed by a force. The protecting member is a
transparent protecting member, and/or both the liquid
bladder storage member and the chip body are made of
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transparent materials.

[0012] In one of embodiments, the indicating member
is made of plastic film, aluminum foil, tin foil, or paper.
[0013] Inoneof embodiments, the microfluidic chip fur-
ther includes a first fixing member configured to fixedly
connect the liquid bladder storage member and the chip
body.

[0014] Inoneof embodiments, the microfluidic chip fur-
ther includes a second fixing member configured to fix-
edly connect the protecting member and the liquid blad-
der storage member.

[0015] Inoneof embodiments, the microfluidic chip fur-
ther includes a sealing member located between the lig-
uid bladder storage member and the chip body. The seal-
ing member is configured to seal a gap between the liquid
bladder storage member and the chip body. The sealing
member has a liquid channel, and the liquid outlet open-
ing is in communication with the liquid inlet opening
through the liquid channel.

[0016] In one of embodiments, a microfluidic chip is
provided. A bottom of the liquid bladder cavity is shaped
as a funnel, and the spike member is located on the bot-
tom. The liquid outlet opening is located on the bottom
at a position closest to the chip body.

BRIEF DESCRIPTION OF THE DRAWINGS
[0017]

FIG. 1 is a perspective view of a microfluidic chip
according to an embodiment.

FIG. 2 is an exploded view of the microfluidic chip
shown in FIG. 1.

FIG. 3 is a perspective view of a liquid bladder stor-
age member of the microfluidic chip shown in FIG. 1.
FIG. 4 is a cross-sectional view of the microfluidic
chip shown in FIG. 1.

FIG. 5 is an enlarged view of portion B of the liquid
bladder storage member shown in FIG. 4.

FIG. 6 is an enlarged view of portion A of the liquid
bladder storage member shown in FIG. 3.

FIG. 7 is an exploded view of the microfluidic chip
shown in FIG. 1 before it is assembled.

Reference Numerals:

[0018] 10, microfluidic chip; 110, chip body; 120, liquid
bladder storage member; 111, liquid inlet opening; 121,
liquid bladder cavity; 122, liquid outlet opening; 123,
spike member; 124, liquid guiding groove; 125, sealing
member; 126, liquid channel; 130, liquid bladder; 140,
protecting member; 141, avoidance hole; 150, indicating
member; 160, first fixing member; 170, second fixing
member; 180, positioning hole; 161, first fixing column;
171, second fixing column.
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DETAILED DESCRIPTION OF THE EMBODIMENTS

[0019] In order to facilitate the understanding of the
present application, the present application will be de-
scribed more fully hereinafter. The present application
may be embodied in many different forms and should not
be limited to the embodiments described herein. Rather,
the purpose of providing these embodiments is to make
the present application more thorough and comprehen-
sive.

[0020] It should be noted that when an element is re-
ferred to be "fixed to" another element, it can be directly
fixed to another element, or there may be one or more
mediating elements therebetween. When an element is
referred to be "connected to" another element, it can be
directly connected to another element, or there may be
one or more mediating elements therebetween. When
the terms "vertical", "horizontal", "left", "right", "up",
"down", "inside", "outside", "bottom", and the like are
used to indicate orientation or position relationships, they
are orientation or position relationships shown based on
the accompany drawings, and are merely for conven-
ience of description, rather than indicating or implying
that the indicated device or element should has a partic-
ular orientation or being constructed and operated in a
particular orientation, thus should not to be construed as
limitation of the present application. In addition, the terms
"first" and "second" are only used for descriptive purpos-
es, and cannot be understood as indicating or implying
relative importance.

[0021] All technical and scientific terms used herein
have the same meaning as commonly understood by
skilled person in the art to which the present application
belongs, unless otherwise defined. The terms used in
the specification of the present application herein are for
the purpose of describing specific embodiments only and
are not intended to limit the present application.

[0022] Referring to FIGS. 1 and 2, a microfluidic chip
10 is provided according to one embodiment of the
present application. The microfluidic chip 10 includes a
chip body 110 and a liquid bladder storage member 120.
The chip body 110 is provided with a liquid inlet opening
111. The liquid bladder storage member 120 is provided
on the chip body 110. The liquid bladder storage member
120 is provided with a liquid bladder cavity 121 configured
to accommodate a liquid bladder 130. The liquid bladder
cavity 121 is provided with a liquid outlet opening 122 in
communication with the liquid inlet opening 111. The lig-
uid bladder cavity 121 is provided with a spike member
123. When the liquid bladder 130 is accommodated in
the liquid bladder cavity 121, a spacingis formed between
the liquid bladder 130 and the spike member 123. When
the liquid bladder 130 is subjected to an extrusion force
exceeding a preset value, the spike member 123 is ca-
pable of piercing the liquid bladder 130. When the liquid
bladder 130 is accommodated in the liquid bladder cavity
121, the spacing is formed between the liquid bladder
130 and the spike member 123, such that the liquid blad-



5 EP 4 364 850 A1 6

der 130 will not be pierced by the spike member 123
when subjected to an extrusion force (for example, an
extrusion force subjected during transportation and stor-
age) not exceeding the preset value, and can be pierced
by the spike member 123 when the applied extrusion
force exceeds the preset value during use, thereby re-
ducing the scrap rate of the aforementioned microfluidic
chip 10. In addition, the rupture of the liquid bladder in
conventional microfluidic chips is caused by rupture of
aluminum foil on the side of the liquid bladder close to
the liquid outlet opening due to directly squeezing the
liquid bladder, thus the liquid flows out. It has been found
by the research of the present application that such man-
ner makes a large randomness of the rupture of the liquid
bladder, and is easy to result in a large difference in the
flow rate and the flow resistance of the liquid reagent
when entering the chip body, thereby affecting the test
reproducibility and stability. Therefore, in the present ap-
plication, by providing the spike member 123, after the
liquid bladders 130 are subjected to the same extrusion
force (or different extrusion forces greater than a limit
value of piercing the liquid bladder 130, as the extrusion
force will not change the size of the opening of the liquid
bladder 130 after exceeding the limit value, and thus will
not affect the flow rate and the flow resistance), openings
of the plurality of the liquid bladders 130 are substantially
the same, such that the flow rate and the flow resistance
of the reagent flowing out of each liquid bladder 130 are
substantially the same, thereby improving the detection
repeatability and stability of the aforementioned micro-
fluidic chip 10.

[0023] Specifically, when the liquid bladder 130 is
pierced by the spike member 123, the preset value of the
extrusion force to which the liquid bladder 130 is subject-
ed is related to the material of the liquid bladder 130, the
spacing distance between the liquid bladder 130 and the
spike member 123 when the liquid bladder 130 is accom-
modated in the liquid bladder cavity 121, and the extru-
sion force to which the liquid bladder 130 is subjected
during transportation and storage. The specific preset
value may be determined according to the material of the
liquid bladder 130, the spacing distance between the lig-
uid bladder 130 and the spike member 123 when the
liquid bladder 130 is accommodated in the liquid bladder
cavity 121, and the extrusion force to which the liquid
bladder 130 is subjected during transportation and stor-
age. It should be understood that the preset value of the
extrusion force is designed based on the actual force to
which the liquid bladder 130 is subjected in a direction
from the liquid bladder 130 towards the piercing member
123. For example, in the illustrated embodiments, the
preset value of the extrusion force is designed based on
a vertical-downward force that the liquid bladder 130 can
withstand. For example, if the liquid bladder 130 is sub-
jected to an obliquely downward force, the force in the
vertical direction is just a partial force of the obliquely
downward force, and the liquid bladder 130 will not be
pierced as long as the partial force does not exceed the
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preset value.

[0024] In some embodiments, a side of the liquid blad-
der 130 adjacent to the spike member 123 is made of
aluminum foil, PET film, PP film, or LDPE film. In some
other embodiments, the side of the liquid bladder 130
adjacenttothe spike member 123 is made of a composite
film of plastic film and aluminum foil. In some embodi-
ments, the side of the liquid bladder 130 adjacent to the
spike member 123 has a thickness ranging from 50 pum
to 200 pm. A side of the liquid bladder 130 away from
the spike member 123 is made of at least one of PP,
HDPE, PVC, and PET. The liquid bladder 130 with a
dome shell structure is prepared from the aforemen-
tioned materials (at least one of PP, HDPE, PVC, and
PET) by a blow or injection molding process. In some
other embodiments, the side of the liquid bladder 130
away from the spike member 123 has a thicknessranging
from 75 um to 200 pm.

[0025] When the liquid bladder 130 is accommodated
in the liquid bladder cavity 121, a distance of the spacing
between the liquid bladder 130 and the spike member
123 ranges from 1 mm to 10 mm, e.g., 2 mm, 5 mm, or
8 mm. The distance of the spacing between the liquid
bladder 130 and the spike member 123 refers to a dis-
tance from a position of the spike member 123 closest
to the liquid bladder 130 to the side of the liquid bladder
130 close to the spike member 123. It should be under-
stood that when the liquid bladder 130 is accommodated
in the liquid bladder cavity 121, the distance of the spac-
ing between the liquid bladder 130 and the spike member
123 can be adjusted according to the material of the liquid
bladder 130. If the liquid bladder 130 is made of a material
prone to be deformed by extrusion and thus prone to
approach the spike member 123, the distance of the
spacing between the liquid bladder 130 and the spike
member 123 can be greater. If the liquid bladder 130 is
made of a material that is not easily deformed by extru-
sion and thus does not easily approach the spike member
123, then the distance of the spacing between the liquid
bladder 130 and the spike member 123 can be less. As
such, the aforementioned microfluidic chip 10 is not easy
to scrap during transportation and storage, and is easy
to be pierced in use.

[0026] Specifically, as an important component of the
POCT product, the chip body 110 includes a reaction
chamber and a fluid channel in communication with the
reaction chamber. The chip body 110 is provided with
the liquid inlet opening 111, which is in communication
with the reaction chamber on the chip body 110. During
detection, the reagent for detection enters the chip body
110 from the liquid inlet opening 111.

[0027] Insomeembodiments, the chipbody 110is pro-
vided with a plurality of reaction chambers in communi-
cation with each other through the fluid channel. At least
some of the reaction chambers have respective liquid
inlet openings 111, in which case the liquid bladder stor-
age member 120 is provided with the liquid bladder cav-
ities 121 and the liquid outlet openings 122 correspond-
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ing to these reaction chambers. In the illustrated embod-
iments, the chip body 110 is provided with six spaced
liquid inlet openings 111, and the liquid bladder storage
member 120 is provided with six liquid bladder cavities
121 and six liquid outlet openings 122. In the illustrated
embodiments, one liquid bladder cavity 121 corresponds
to one liquid outlet opening 122, and one liquid outlet
opening 122 corresponds to one liquid inlet opening 111.
It should be understood that in other embodiments, one
liquid bladder cavity 121 can correspond to multiple liquid
outlet openings 122. Multiple or one liquid outlet opening
122 may correspond to one or more liquid inlet openings
111. The number of the liquid inlet opening 111 and the
liquid outlet opening 122 can be adjusted according to
actual conditions. Of course, in some embodiments,
there may be only one reaction chamber on the chip. In
this case, the number of the liquid bladder 121 on the
liquid bladder storage member 120 is one. It should be
understood that the sizes of the liquid inlet opening 111
and the liquid outlet opening 122 are not particularly lim-
ited, and can be adjusted according to actual conditions
(for example, the flow rate or flow of the liquid reagent).
[0028] In the illustrated embodiments, the chip body
110 is shaped as a disc. It should be understood that in
other embodiments, the chip body 110 is not limited to
be shaped as a disc, but may also as any other shape.
For example, it may be shaped as a square or an oval.
In some embodiments, the material of the chip body 110
is at least one selected from the group consisting of poly-
dimethylsiloxane (PDMS), polyurethane, epoxy resin,
polymethyl methacrylate (PMMA), polycarbonate (PC),
cycloolefin copolymer (COC/COP), polystyrene (PS),
polyethylene (PE), polypropylene (PP), and fluoroplastic.
It should be understood that the material of the chip body
110 is not limited to the above, but may also be other
materials.

[0029] Referringto FIGS. 3to 5, the liquid bladder stor-
age member 120 is configured to store the liquid bladder
130 containing the liquid reagent. Specifically, the liquid
bladder storage member 120 is provided with the liquid
bladder cavity 121 configured to accommodate the liquid
bladder 130. In the illustrated embodiments, the liquid
bladder storage member 120 is shaped as a disc. It
should be understood that in other embodiments, the lig-
uid bladder storage member 120 is not limited to be
shaped as the above, but can also be adjusted according
to actual requirements. In the illustrated embodiments,
six liquid bladder cavities 121 are provided. It should be
understood that in other embodiments, the number of the
liquid bladder storage member 121 is not limited to the
above, but can also be adjusted according to actual con-
ditions. Of course, the shape of the liquid bladder cavity
121 is not limited, but is required to match the liquid blad-
der 130. For example, in the illustrated embodiments,
the liquid bladder 130 is substantially shaped as a hem-
isphere, and the liquid bladder cavity 121 is substantially
shaped as a column with a bottom recessed towards the
chip body 110.
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[0030] In some embodiments, the liquid bladder stor-
age member 120 is made of rigid materials. By employing
the rigid liquid bladder storage member 120, the liquid
bladder 130 in the liquid bladder cavity 121 can be pro-
tected.

[0031] In some embodiments, the bottom of the liquid
bladder cavity 121 is shaped as a funnel, and the spike
member 123 is located on the bottom. The liquid outlet
opening 122 is located on the bottom at a position closest
to the chip body 110. By configuring the shape of the
bottom of the liquid bladder cavity 121 as a funnel, the
spacing is formed between the spike member 123 and
the liquid bladder 130. Therefore, the liquid bladder 130
is required to be subjected to a certain amount of extru-
sion force to be pierced by the spike member 123, rather
than being pierced when subjected to just a slight extru-
sion, which reduces the scrap rate of the aforementioned
chip. In addition, the funnel-shaped bottom of the liquid
bladder 130 further facilitates the flow of the liquid reagent
in the liquid bladder 130 towards the chip body 110 with-
out wasting the liquid reagent easily. It should be under-
stood that in other embodiments, the bottom of the liquid
bladder cavity 121 is not limited to be shaped as a funnel,
but may also as other curved surfaces recessed towards
the chip body 110.

[0032] In some embodiments, the spike member 123
is shaped as a cone or a needle. In one optional specific
example, the spike member 123 is shaped as a circular
cone or a triangular pyramid. After a sealing film of the
liquid bladder 130 is pierced by the spike member 123,
the opening of the sealing film pierced increases with the
increasing of the piercing depth. In some embodiments,
a plurality of spike members 123 are provided, which are
spaced apart surrounding the liquid outlet opening 122.
Furthermore, the distances between the plurality of spike
members 123 and the center of the liquid outlet opening
122 are equal. Inthe illustrated embodiments, three spike
members 123 are provided, the three spike members
123 are spaced apart surrounding the liquid outlet open-
ing 122, and the distances between the three spike mem-
bers 123 and the center of the liquid outlet opening 122
are equal. It should be understood that in other embod-
iments, the number of the spike member 123 is not limited
to be three as described above, but may also be other,
such as one, two, five, or six.

[0033] Referring to FIG. 6, in some embodiments, the
spike member 123 is further provided with a liquid guiding
groove 124. The liquid guiding groove 124 is in commu-
nication with the liquid outlet opening 122. The liquid guid-
ing groove 124 is configured to guide the liquid in the
liquid bladder 130 to the liquid outlet opening 122. In the
illustrated embodiments, the liquid guiding groove 124 is
provided on a side of the spike member 123 adjacent to
the liquid outlet opening 122. It should be understood
that in other embodiments, the liquid guiding groove 124
is not limited to be provided at the above position, but
may also at other positions on the spike member 123.
For example, the liquid guiding groove 124 is provided
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on a side of the spike member 123 away from the liquid
outlet opening 122.

[0034] Referring to FIG. 5, in some embodiments, the
aforementioned chip 10 further includes a sealing mem-
ber 125. The sealing member 125 is located between the
liquid bladder storage member 120 and the chip body
110, and is configured to seal a gap therebetween. The
sealing member 125 has a liquid channel 126, and the
liquid outlet opening 122 is in communication with the
liquid inlet opening 111 through the liquid channel 126.
Specifically, the liquid bladder storage member 120 has
aliquid outlet channel, one end of the liquid outlet channel
is in communication with the liquid outlet opening 122,
and the other end thereof is in communication with the
liquid inlet opening 111. The sealing member 125 is lo-
cated in the liquid outlet channel. An outer side wall of
the sealing member 125 is sealed and connected to a
side wall of the liquid outlet channel, and an outer wall
of the sealing member 125 adjacent to the chip body 110
is sealed and connected to the chip body 110. In this
case, the liquid reagent flows out of the liquid outlet open-
ing 122 and enters the liquid inlet opening 111 through
the liquid channel 126. Optionally, the sealing member
125 is an elastic sealing member 125. In one optional
specific example, the sealing member 125 is made of
TPU, silicone rubber, rubber, or resin. It should be un-
derstood that the sealing member 125 is not limited to
be made of the above, but may also be other materials
used for sealing.

[0035] It should be understood that in some embodi-
ments, the sealing member 125 can be omitted. In this
case, the gap between the liquid bladder storage member
120 and the chip body 110 that is not configured for the
liquid reagent to flow into the chip body 110 may be
sealed by other means. For example, the gap between
the liquid bladder storage member 120 and the chip body
110 that is not configured for the liquid reagent to flow
into the chip body 110 may be sealed by a sealant.
[0036] In some embodiments, the aforementioned mi-
crofluidic chip 10 further includes the liquid bladder 130.
The liquid bladder 130 is configured to carry the liquid
reagent. The liquid reagent includes but not limited to at
least one of buffer solution (ionic solution, surfactant mix-
ture), reaction solution (antigen/antibody dilution, protein
dilution, magnetic particle dilution, luminescent/fluores-
cent reagent dilution, nucleic acid dilution, molecule/pro-
tein bio-probe dilution, etc.), and cleaning solution (sur-
factant mixture, decontaminant, etc.). In the illustrated
embodiments, six liquid bladders 130 are provided. It
should be understood that in other embodiments, the
number of the liquid bladder 130 is not limited to the
above, but can also be adjusted according to actual con-
ditions.

[0037] In some embodiments, the microfluidic chip 10
includes a protecting member 140. The protecting mem-
ber 140 is configured to reduce extrusion to the liquid
bladder 130 by an external force during transportation
and/or storage process, which can avoid the aforemen-
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tioned microfluidic chip 10 from scrapping caused by the
liquid bladder 130 being pierced in advance due to ex-
trusion to the liquid bladder 130 by the external force
during transportation and/or storage process, thus fur-
ther reducing the scrap rate of the aforementioned mi-
crofluidic chip 10. The protecting member 140 covers a
side of the liquid bladder storage member 120 away from
the chip body 110 and is fixedly connected to the chip
body 110. The protecting member 140 is provided with
an avoidance hole 141 corresponding to the liquid blad-
der cavity 121. The number of the avoidance hole 141
corresponds to the number of the liquid bladder 130. In
the illustrated embodiments, six avoidance holes 141 are
provided. When using the aforementioned microfluidic
chip 10, the liquid bladder 130 is squeezed through the
avoidance hole 141, such that the liquid bladder 130 can
be contact with the spike member 123 and thus be
pierced. The manner of fixed connection used herein is
not particularly limited, unless specifically indicated. For
example, the fixed connection may be removable fixed
connection such as screw connection or snap connec-
tion, or non-removable fixed connection such as bonding,
welding, riveting, interference fitting, or the like.

[0038] In the illustrated embodiments, the protecting
member 140 is shaped as a disc. It should be understood
that in other embodiments, the protecting member 140
is not limited to be shaped as the above, but can also be
adjusted according to actual conditions.

[0039] In the illustrated embodiments, the avoidance
hole 141 is a through hole provided in an axial direction
of the protecting member 140. A force is applied in the
axial direction of the protecting member 140 through the
avoidance hole 141 and the liquid bladder 130 is
squeezed, such that the liquid bladder 130 gets close to
the spike member 123 and is then pierced by the spike
member 123. It should be understood that in other em-
bodiments, the avoidance hole 141 may also be provided
in a radial direction of the protecting member 140. In this
case, a force is applied in the axial direction of the pro-
tecting member 140 through the avoidance hole 141 in
the radical direction and the liquid bladder 130 is
squeezed, such that the liquid bladder 130 gets close to
the spike member 123 and is then pierced by the spike
member 123.

[0040] In some embodiments, the microfluidic chip 10
furtherincludes anindicating member 150. The indicating
member 150 is configured to indicate whether the liquid
bladder 130 is broken or has been subjected to an ex-
ternal force. Specifically, the indicating member 150 is
located between the liquid bladder storage member 120
and the protecting member 140, and is made of a material
prone to be deformed by a force. In this case, the pro-
tecting member 140 is a transparent protecting member
140, and/or both the liquid bladder storage member 120
and the chip body 110 are made of transparent materials.
The components located on (the protecting member 140)
and under (the liquid bladder storage member 120 and
the chip body 110) the indicating member 150 are made



11 EP 4 364 850 A1 12

of transparent materials, which facilitates observation of
whether the indicating member 150 is broken or de-
formed from above or below the indicating member 150,
thereby determining whether the liquid bladder 130 is
squeezed by an external force and is broken. On the
other hand, whether the test is completed can also be
confirmed through the indicating member 150. For ex-
ample, during assembly, the indicating member 150 is
placed above the reagents that have completed the test,
and there is no indicating member 150 on the reagents
that have not participated in the test.

[0041] Optionally, the indicating member 150 is made
of plastic film, aluminum foil, tin foil, or paper. In one op-
tional specific example, the indicating member 150 is
made of at least one of polyester film (PET), polypropyl-
ene film (PP), and polyethylene film (PE). In another op-
tional specific example, the indicating member 150 is
made of one of soft/rigid label paper with a dashed in-
dentation, printing paper, and laminated paper. It should
be understood that the indicating member 150 is not lim-
ited to be made of the above materials, and can also be
made of other materials prone to be deformed by a force.
[0042] In some embodiments, the aforementioned mi-
crofluidic chip 10 further includes a first fixing member
160, and the liquid bladder storage member 120 is fixedly
connected to the chip body 110 through the first fixing
member 160. In the illustrated embodiments, the first fix-
ing member 160 extends through the protecting member
140, the indicating member 150, and the liquid bladder
storage member 120, and is configured to fixedly connect
the protecting member 140, the indicating member 150
and the liquid bladder storage member 120 to the chip
body 110. It should be understood that the protecting
member 140 and the indicating member 150 may be fix-
edly connected to the liquid bladder storage member 120
through the first fixing member 160, or may by other
means. Optionally, the first fixing member 160 is made
of thermoplastic materials. The employment of thermo-
plastic materials can make it easier to organize the afore-
mentioned microfluidic chip 10. In the illustrated embod-
iments, the microfluidic chip 10 further includes a second
fixing member 170, the protecting member 140 and the
indicating member 150 are fixedly connected to the liquid
bladder storage member 120 through the second fixing
member 170. Specifically, the second fixing member 170
extends through the protecting member 140 and the in-
dicating member 150, and is fixedly connected to the
liquid bladder storage member 120.

[0043] In some embodiments, the aforementioned mi-
crofluidic chip 10 further includes a positioning hole 180.
During assembly or use of the aforementioned microflu-
idic chip 10, the positioning hole 180 is configured for
positioning, which facilitates the assembly and use.
[0044] In some embodiments, the aforementioned mi-
crofluidic chip 10includes the chip body 110 and the liquid
bladder storage member 120 provided on the chip body
110. In other words, in this case, the microfluidic chip 10
is a microfluidic chip 10 capable of loading the liquid blad-
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der 130 formed by assembling the chip body 110 and the
liquid bladder storage member 120. The liquid bladder
130 can be freely selected according to specific require-
ments and then assembled with the microfluidic chip 10
that can load the liquid bladder 130, thereby forming a
microfluidic chip 10 that can be used directly.

[0045] In some embodiments, the aforementioned mi-
crofluidic chip 10 includes the chip body 110, the liquid
bladder storage member 120 provided on the chip body
110, the liquid bladder 130 provided in the liquid bladder
storage member 120, and the protecting member 140
provided on the side of the liquid bladder storage member
120 away from the chip body 110. The chip body 110 is
fixedly connected to the liquid bladder storage member
120 and the protecting member 140. In this case, the
microfluidic chip 10 is the microfluidic chip 10 that can
be used directly. In the illustrated embodiments, the
aforementioned microfluidic chip 10 includes the chip
body 110, the liquid bladder storage member 120 pro-
vided on the chip body 110, the liquid bladder 130 pro-
vided in the liquid bladder storage member 120, the pro-
tecting member 140 provided on the side of the liquid
bladder storage member 120 away from the chip body
110, and the indicating member 150 located between the
protecting member 140 and the liquid bladder storage
member 120. The chip body 110, the liquid bladder stor-
age member 120, the protecting member 140, and the
indicating member 150 are fixedly connected through the
first fixing member 160, and the liquid bladder storage
member 120, the protecting member 140, and the indi-
cating member 150 are further fixedly connected through
the second fixing member 170.

[0046] Insome embodiments, a thickness of the afore-
mentioned microfluidic chip 10 ranges from 10 mm to 20
mm. The thickness of the microfluidic chip 10 herein re-
fers to an axial length of the microfluidic chip 10, i.e., a
distance from a side of the chip body 110 away from the
liquid bladder storage member 120 to a side of the pro-
tecting member 140 away from the indicating member
150. Of course, if there is no protecting member 140 and
indicating member 150, it refers to a distance from a side
of the chip body 110 away from the liquid bladder storage
member 120 to the side of the liquid bladder storage
member 120 away from the chip body 110. It should be
understood that the thickness of the aforementioned mi-
crofluidic chip 10 is not limited to the above, but can also
be adjusted according to actual conditions.

[0047] The aforementioned microfluidic chip 10 has at
least the following advantages:

(1) When the liquid bladder 130 is accommodated
in the liquid bladder cavity 121 and is not used, a
spacing is formed between the liquid bladder 130
and the spike member 123, such that the liquid blad-
der 130 will not be pierced when subjected to an
extrusion force not exceeding the preset value (gen-
eral extrusion force subjected during transportation
and storage), while the liquid bladder 130 will be
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pierced when subjected to an extrusion force ex-
ceeding the preset value, which reduces the scrap
rate of the aforementioned microfluidic chip 10.

(2) By providing the spike member 123, after the lig-
uid bladders 130 are subjected to the same extrusion
force, openings of a plurality of the liquid bladders
130 are substantially the same, such that the flow
rate and the flow resistance of the reagent flowing
out of each liquid bladder 130 are substantially the
same, thus the detection repeatability, stability, and
consistency of the aforementioned microfluidic chip
10 can be improved, and the difference of the POCT
test process can be reduced. In addition, reagent
guiding drive may be completed by manual or exter-
nal equipment mechanism, the operation is simple.
The design of the liquid guiding groove 124 and the
sealing member 125 greatly improves the liquid ter-
minal utilization efficiency, and reduces the loss and
dead volume of the liquid during the flow transferring
process.

(3) A variety of bonding assembly processes with
the chip are applicable. The assembly position is out-
side the functional reaction area of the chip, which
does not affect the fluid design and reaction scheme
design within the chip, only requiring an interface on
the upper surface of the chip corresponding to the
liquid inlet opening at the bottom of the device to
achieve the introduction of the reagent. The modular
design can match chips with different detection re-
quirements and different structural designs.

(4) The design of the plurality of liquid bladder 130
and the adoption of different colors of liquid bladders
130 can distinguish different reagents, making the
aforementioned microfluidic chip 10 widely used for
detection and can be used as a modular chip. In ad-
dition, multiple reagents can be freely combined, the
reagents are compatible with the cavity, and it is not
easy to be confused when there are various types
of reagents.

[0048] Referringto FIG. 7, an assembly method of the
aforementioned microfluidic chip 10 is further provided
according to one embodiment of the present application.
The assembly method fixes the chip body 110, the liquid
bladder storage member 120 accommodated with the
liquid bladder 130, the indicating member 150, and the
protecting member 140 by riveting, and the aforemen-
tioned microfluidic chip 10 is prepared. Specifically, the
assembly method includes step S100 and step S200.
Specifically:

Step S100: the liquid bladder storage member 120
is provided on a first fixing column 161 on the chip
body 110, and the gap between the liquid outlet
opening 122 and the liquid inlet opening 111 is
sealed by the sealing member 125. The first fixing
column 161 is fixed on a surface of the chip body
110 provided with the liquid inlet opening 111.
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Step S200: the liquid bladder 130 is accommodated
in the liquid bladder cavity 121 of the liquid bladder
storage member 120, and then the indicating mem-
ber 150 and the protecting member 140 are succes-
sively sleeved on a second fixing column 171 on the
indicating member 150 and the first fixing column
161 on the chip body 110. The chip body 110, the
liquid bladder storage member 120, the indicating
member 150, and the protecting member 140 are
fixed by riveting.

[0049] In one of embodiments, the riveting is a combi-
nation of hot air and cold riveting. Specifically, both the
first fixing column 161 and the second fixing column 171
are made of thermoplastic materials. Hot air and/or heats
from the first fixing column 161 and one end of the second
fixing column 171 close to the protecting member 140,
when it is melted or softened, after the preset heating
time, the first fixing column 161 and the second fixing
column 171 are pressed down to form the rivet using a
cold fixture, thus the chip body 110, the liquid bladder
storage member 120, the indicating member 150, and
the protecting member 140 are fixed.

[0050] In one of the embodiments, the riveting is ultra-
sonic riveting. Specifically, both the first fixing column
161 and the second fixing column 171 are made of ther-
moplastic materials. The fixing column and the second
fixing column 171 are heated using ultrasonic highfre-
quency vibration, and a rivet is formed after melting by
an ultrasonic indenter. Compared with other riveting
manners, ultrasonic heating is very rapid and the period
is short. Suitable rivet design is required to provide a
relatively small initial contact between the ultrasonic in-
denter and the fixing column, to produce a rapid heating
effect. During ultrasonic riveting, high amplitude vibration
and decelerated descent of the ultrasonic indenter are
used to melt and flow the studs, and the ultrasonic in-
denter is filled to form a rivet cap, such that the chip body
110 is fixed with the liquid bladder storage member 120,
the indicating member 150, and the protecting member
140.

[0051] In one of the embodiments, the riveting is infra-
red or laser riveting. Specifically, similar to ultrasonic riv-
eting, except that the first fixing column 161 and the sec-
ond fixing column 171 are melted by infrared heating or
laser heating.

[0052] In the assembly methods according to afore-
mentioned embodiments, the chip body 110 is fixed with
the liquid bladder storage member 120, the indicating
member 150, and the protecting member 140 by riveting.
In should be understood that in other embodiments, the
chip body 110 is not limited to be fixed with the liquid
bladder storage member 120, the indicating member
150, and the protecting member 140 by riveting, but may
also by other means, such as adhesive, ultrasonic weld-
ing, laser welding, etc. The specific assembly process
may be determined according to actual requirements of
the microfluidic chip 10. For example, if the microfluidic
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chip 10 has limited pressure-bearing capacity due to its
low thickness or structural design factors, then riveting
is not appropriate, and adhesive or ultrasonic welding
processes are more suitable. For another example, if the
storage reagent itself is not resistant to high temperature,
thenriveting, ultrasonic, and laser welding processes are
not suitable (the thermal effect is not controllable, which
affects the stability and performance of the reagent, or
even makes the reagent ineffective), in this case ambient
temperature operation process such as adhesive proc-
ess is more suitable.

[0053] The aforementioned assembly methods of the
microfluidic chip 10 is convenient and simple to operate,
facilitating industrial production.

[0054] Each of the technical features of the above-
mentioned embodiments may be combined arbitrarily.
To simplify the description, not all the possible combina-
tions of each of the technical features in the above em-
bodiments are described. However, all of the combina-
tions of these technical features should be considered
as within the scope of this application, as long as such
combinations do not contradict with each other.

[0055] The aforementioned embodiments only illus-
trate several embodiments of the present application,
which facilitate a specific and detailed understanding of
the technical solutions of the present application, but they
cannot be understood to limit the protection scope of the
present application. It should be noted that a plurality of
variations and modifications may be made by those
skilled in the art without departing from the scope of the
present application, which are all within the scope of pro-
tection ofthe present application. It should be understood
that technical solutions obtained by those skilled in the
art through logical analysis, reasoning or limited experi-
ments on the basis of the technical solutions provided by
the present application are all within the protection scope
of the appended claims of the present application. Ac-
cordingly, the scope of protection of the present applica-
tion shall be based on the appended claims, and the de-
scription and the accompany drawings may be used to
interpret the content of the claims.

Claims
1. A microfluidic chip, comprising:

a chip body provided with a liquid inlet opening;
and

a liquid bladder storage member provided on
the chip body, wherein the liquid bladder storage
member is provided with a liquid bladder cavity
configured to accommodate a liquid bladder, the
liquid bladder cavity is provided with a liquid out-
let opening in communication with the liquid inlet
opening, the liquid bladder cavity is provided
with a spike member, when the liquid bladder is
accommodated in the liquid bladder cavity, a
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10.

spacing is formed between the liquid bladder
and the spike member, when the liquid bladder
is subjected to an extrusion force exceeding a
preset value, the spike member is capable of
piercing the liquid bladder.

The microfluidic chip according to claim 1, wherein
the spike member is provided with a liquid guiding
groove in communication with the liquid outlet open-

ing.

The microfluidic chip according to claim 1, wherein
the spike member is shaped as a cone or a needle.

The microfluidic chip according to any one of claims
1 to 3, further comprising a protecting member con-
nected to the chip body and covering the liquid blad-
der storage member, wherein the protecting member
is provided with a liquid bladder avoidance hole cor-
responding to the liquid bladder cavity.

The microfluidic chip according to claim 4, further
comprising an indicating member located between
theliquid bladder storage member and the protecting
member, wherein the indicating member is made of
a material prone to be deformed by a force, the pro-
tecting member is a transparent protecting member,
and/or both the liquid bladder storage member and
the chip body are made of transparent materials.

The microfluidic chip according to claim 5, wherein
the indicating member is made of plastic film, alumi-
num foil, tin foil, or paper.

The microfluidic chip according to claim 1, further
comprising afirst fixing member configured to fixedly
connect the liquid bladder storage member and the
chip body.

The microfluidic chip according to any one of claims
5 to 7, further comprising a second fixing member
configured to fixedly connect the protecting member
and the liquid bladder storage member.

The microfluidic chip according to claim 4, further
comprising a sealing member located between the
liquid bladder storage member and the chip body,
wherein the sealing member is configured to seal a
gap between the liquid bladder storage member and
the chip body, the sealing member has a liquid chan-
nel, and the liquid outlet opening is in communication
with the liquid inlet opening through the liquid chan-
nel.

The microfluidic chip according to any one of claims
1103, 5t0 7, and 9, wherein a bottom of the liquid
bladder cavity is shaped as a funnel, the spike mem-
ber is located on the bottom, and the liquid outlet
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opening is located on the bottom at a position closest
to the chip body.
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