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(54) CATCHER, CAPTURE DEVICE, AND METHOD FOR CAPTURING TARGET BIOLOGICAL 
PARTICLE

(57) A catcher (C), a capture device (D), and a meth-
od for capturing at least one target biological particle (T)
are provided. The catcher (C) includes a base (10) and
a plurality of capture arms (20) extending from the base
(10) and spaced apart from each other. Each of the cap-
ture arms (20) has a free end portion (21) configured to
capture a target biological particle (T) and a supporting
segment (22) connected between the free end portion
(21) and the base (10). The supporting segment (22) of

each of the capture arms (20) is arranged in a projection
space defined by orthogonally projecting the free end
portion (21) along a height direction (H) onto the base
(10). When the target biological particle (T) is captured
by two of the capture arms (20) that are bent and arranged
adjacent to each other, a part of the target biological par-
ticle (T) is trapped by the supporting segments (22) of
the two of the capture arms (20) and is hold.
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Description

FIELD OF THE DISCLOSURE

[0001] The present disclosure relates to a catcher, and
more particularly to a catcher, a capture device, and a
method for capturing at least one target biological parti-
cle.

BACKGROUND OF THE DISCLOSURE

[0002] In recent years, non-invasive capture of rare
cells using non-invasive detection has been applied to
different types of auxiliary diagnosis, such as prenatal
detection or tracking and metastatic diagnosis of early
cancer course.
[0003] Specifically, circulating tumor cells (CTC) are
tumor cells that are separated from a primary tumor and
invade tissues to enter the blood circulation system, and
are biological makers of cancer course tracking and can-
cer metastasis. Accordingly, the CTC detection can pro-
vide follow-up information of cancer metastasis and dis-
ease course, and can effectively evaluate the prognosis
of patients and the effect of different cancer treatments.
Moreover, the CTC detection can further accelerate the
drug development of pharmaceutical companies. In re-
cent years, there have been more and more related re-
search and applications.
[0004] In addition, studies have found that nucleated
red blood cells (NRBC) from fetuses are found in the
blood of pregnant women, said nucleated red blood cells
can be used as target cells for prenatal testing. The above
method allows the fetal nucleated red blood cells
(fNRBC) in the blood of the pregnant women to be ob-
tained. The fNRBC is a fetus’s cell with a complete bio-
logical signal, and can be used to assist the diagnosis of
fetal gene or chromosomal abnormalities. Therefore, the
fNRBC can be used as an alternative for invasive prenatal
diagnosis method with high abortion rate such as amni-
ocentesis and chorionic villus sampling (CVS).
[0005] However, the CTC or the fNRBC in blood is very
scarce, so that it is very difficult to capture and screen
target cells. In the related art, a centrifugation method,
an immunomagnetic bead technology, and a microchan-
nel technology are used to purify and separate rare cells.
However, the centrifugation method may lose target cells
caused by multiple liquid transfers. The immunomagnetic
bead technology may easily damage rare cells by colli-
sions, and the microchannel technology has a low cell
capture rate due to the shear forces generated by chan-
nels, causing cells to accumulate into clumps. Moreover,
the success rate of subsequent intensive experiments to
isolate intact single rare cells from the immunomagnetic
bead technology and the microchannel technology is ex-
tremely low.
[0006] Therefore, how to increase the capture rate of
rare cells and to effectively obtain a single intact rare cell
through improvement of a structural design for overcom-

ing the above issues has become one of the important
topics that need to be solved in this field.

SUMMARY OF THE DISCLOSURE

[0007] In response to the above-referenced technical
inadequacies, the present disclosure provides a catcher,
a capture device, and a method for capturing at least one
target biological particle to effectively improve the issues
associated with conventional catchers.
[0008] In one aspect, the present disclosure provides
a capture device for being applied to capture a target
biological particle from a specimen. The capture device
includes two catchers and an adhesive layer that is gap-
lessly connected to the two catchers so as to jointly define
a chamber. Each of the two catchers includes a base and
a plurality of capture arms extending from the base and
spaced apart from each other. Each of the capture arms
has a free end portion configured to capture a target bi-
ological particle and a supporting segment connected
between the free end portion and the base. The support-
ing segment of each of the capture arms is arranged in
a projection space defined by orthogonally projecting the
free end portion along a height direction onto the base.
The capture arms of any one of the two catchers face
toward another one of the two catchers, and the capture
arms of the two catchers are arranged in the chambers.
The capture device has an opening that is spatially com-
municated between the chamber and an external space
that is located outside of the capture device, and the
chamber is configured to accommodate a specimen
through the opening. When the specimen is accommo-
dated in the chamber, and the target biological particle
is captured by two of the capture arms that are arranged
adjacent to each other, the free end portion of any one
of the two of the capture arms is attached with and carries
the target biological particle so as to bend the corre-
sponding supporting segment to have an elastic force,
and a part of the target biological particle is trapped by
the supporting segments of the two of the capture arms
and is held by the elastic force.
[0009] In certain embodiments, the opening is formed
in the adhesive layer, and wherein the opening is tapered
along a direction from an outer surface of the adhesive
layer toward the chamber, so that any liquid in the cham-
ber is unable to flow out of the chamber through the open-
ing.
[0010] In certain embodiments, in each of the capture
arms, the free end portion has an end surface arranged
away from the supporting segment and at least one guid-
ing surface connected to the end surface, wherein the at
least one guiding surface of any one of the capture arms
is configured to provide a lateral force to the correspond-
ing supporting segment so as to tend to maintain the
corresponding supporting segment in a curved shape
when being attached with the target biological particle,
and wherein the lateral force is non-parallel to the height
direction.

1 2 



EP 3 789 115 A1

3

5

10

15

20

25

30

35

40

45

50

55

[0011] In certain embodiments, in each of the capture
arms, the free end portion has an end surface arranged
away from the supporting segment and at least one guid-
ing surface connected to the end surface, and wherein
the guiding surfaces of at least two of the capture arms
arranged adjacent to each other jointly define a notch
that is configured to guide and trap the part of the target
biological particle.
[0012] In certain embodiments, in each of the capture
arms, an outer surface of the supporting segment is an
etched lateral surface, so that the supporting segment is
cuttable along a direction perpendicular to the height di-
rection in a mechanical manner.
[0013] In certain embodiments, in each of the two
catchers, the capture arms are distributed as a plurality
of first patterned regions, any two of the first patterned
regions adjacent to each other are spaced apart from
each other by a first distance, any two of the capture arms
of each of the first patterned regions adjacent to each
other have an internal interval there-between, and the
first distance is greater than the internal interval.
[0014] In one aspect, the present disclosure provides
a method for capturing at least one target biological par-
ticle. The method includes a preparing step, an injection
step, a turning over step, and a sampling step. The pre-
paring step is implemented by providing the capture de-
vice. The injection step is implemented by injecting a
specimen into the chamber through the opening until the
chamber is fully filled with the specimen. The turning over
step is implemented, after the injection step, by gradually
turning over the capture device to exchange positions of
the two catchers after waiting for a predetermined period
of time. The sampling step is implemented by removing
a liquid of the specimen from the chamber and cutting
the supporting segments of each of the two catchers in
a mechanical manner so as to separate the free end por-
tions from the base and to obtain the free end portions
of each of the two catchers.
[0015] In certain embodiments, in the sampling step,
the liquid is removed from the chamber and the support-
ing segments of each of the two catchers are cut in the
mechanical manner after destroying the adhesive layer
to separate the two catchers from each other.
[0016] In certain embodiments, in the turning over step,
the predetermined period of time is within a range of 5 -
15 minutes, and wherein the sampling step is implement-
ed, after the turning over step, by waiting for the prede-
termined period of time.
[0017] In one aspect, the present disclosure provides
a catcher for being applied to capture at least one target
biological particle from a specimen. The catcher includes
a base and a plurality of capture arms extending from
the base and spaced apart from each other. Each of the
capture arms has a free end portion configured to capture
a target biological particle and a supporting segment con-
nected between the free end portion and the base. The
supporting segment of each of the capture arms is ar-
ranged in a projection space defined by orthogonally pro-

jecting the free end portion along a height direction onto
the base. When the target biological particle is captured
by two of the capture arms that are arranged adjacent to
each other, the free end portion of any one of the two of
the capture arms is attached with and carries the target
biological particle so as to bend the corresponding sup-
porting segment to have an elastic force, and a part of
the target biological particle is trapped by the supporting
segments of the two of the capture arms and is held by
the elastic force.
[0018] In certain embodiments, in each of the capture
arms, the free end portion has an end surface arranged
away from the supporting segment and at least one guid-
ing surface connected to the end surface, wherein the at
least one guiding surface of any one of the capture arms
is configured to provide a lateral force to the correspond-
ing supporting segment so as to tend to maintain the
corresponding supporting segment in a curved shape
when being attached with the target biological particle,
and wherein the lateral force is non-parallel to the height
direction.
[0019] In certain embodiments, in each of the capture
arms, the supporting segment includes a plurality of elon-
gated parts connected to each other, and each of the
elongated parts has two opposite ends respectively con-
nected to the base and the free end portion, and wherein
each of the supporting segments is bendable with respect
to the height direction by a swing angle that is less than
or equal to 5 degrees.
[0020] In certain embodiments, the capture arms are
distributed to form a plurality of first patterned regions,
any two of the first patterned regions adjacent to each
other are spaced apart from each other by a first distance,
any two of the capture arms of each of the first patterned
regions adjacent to each other have an internal interval
there-between, and the first distance is greater than the
internal interval.
[0021] In certain embodiments, the supporting seg-
ment of any one of the capture arms has a maximum
width greater than the internal interval, and the free end
portion of any one of the capture arms has a maximum
width greater than the internal interval.
[0022] In certain embodiments, the capture arms are
further distributed to form a second patterned region ar-
ranged between any two of the first patterned regions
that are spaced apart from each other by a distance more
than two times of the first distance, and wherein each of
the second patterned regions and any one of the first
patterned regions adjacent thereto are spaced apart from
each other by the first distance, and any two of the capture
arms adjacent to each other and belonging to any one
of the second patterned regions have the internal interval
there-between.
[0023] In certain embodiments, the capture arms are
further distributed to form a plurality of second patterned
regions, wherein each of the second patterned regions
is surrounded by at least three of the first patterned re-
gions, and is spaced apart from any one of the first pat-
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terned regions adjacent thereto by the first distance, and
wherein any two of the capture arms adjacent to each
other and belonging to any one of the second patterned
regions have the internal interval there-between.
[0024] In certain embodiments, any two of the second
patterned regions adjacent to each other are spaced
apart from each other by a second distance greater than
the first distance, and wherein the second distance is
less than an outer diameter of any one of the first pat-
terned regions.
[0025] In certain embodiments, each of the first pat-
terned regions is an N-sided polygon, and each of the
second patterned regions is an M-sided polygon, and
wherein N and M are positive integers, and N is greater
than M.
[0026] In certain embodiments, the capture arms are
in a matrix arrangement, and any two of the capture arms
adjacent to each other have an internal interval there-
between.
[0027] In certain embodiments, in each of the capture
arms, an outer surface of the supporting segment is an
etched lateral surface, so that the supporting segment is
cuttable along a direction perpendicular to the height di-
rection in a mechanical manner.
[0028] Therefore, the quasi-soft catcher and the meth-
od of the present disclosure are provided to increase the
success rate of capturing single target biological particle
and to separate each of the target biological particles
from quasi-soft catcher intact by the technical solution of
"the protruding structures extends from the board surface
and regularly arranged, each of the protruding structures
includes an outer portion configured to touch at least one
target biological particle and an inner portion that is con-
nected between the board surface and the outer portion,
a structural strength of the inner portion of each of the
protruding structures is less than that of the correspond-
ing outer portion, and the board surface has an interspace
region arranged outside of the protruding portions, and
the interspace region occupies 20 - 80% of the board
surface."
[0029] These and other aspects of the present disclo-
sure will become apparent from the following description
of the embodiment taken in conjunction with the following
drawings and their captions, although variations and
modifications therein may be affected without departing
from the spirit and scope of the novel concepts of the
disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] The present disclosure will become more fully
understood from the following detailed description and
accompanying drawings.

FIG. 1 is an enlarged side view of a quasi-soft catcher
according to a first configuration of a first embodi-
ment of the present disclosure.
FIG. 2 is an enlarged side view of the quasi-soft

catcher according to a second configuration of the
first embodiment of the present disclosure.
FIG. 3 is an enlarged side view of the quasi-soft
catcher according to a third configuration of the first
embodiment of the present disclosure.
FIG. 4 is an enlarged side view of the quasi-soft
catcher according to a fourth configuration of the first
embodiment of the present disclosure.
FIG. 5 is an enlarged side view of the quasi-soft
catcher according to a fifth configuration of the first
embodiment of the present disclosure.
FIG. 6 is a top view showing a plurality of protruding
structures of the quasi-soft catcher distributed in a
first arrangement according to the first embodiment
of the present disclosure.
FIG. 7 is a top view showing the protruding structures
of the quasi-soft catcher distributed in a second ar-
rangement according to the first embodiment of the
present disclosure.
FIG. 8 is a top view showing a plurality of protruding
structures of a quasi-soft catcher distributed in a first
arrangement according to a second embodiment of
the present disclosure.
FIG. 9 is a top view showing the protruding structures
of the quasi-soft catcher distributed in a second ar-
rangement according to the second embodiment of
the present disclosure.
FIG. 10 is a top view showing the protruding struc-
tures of the quasi-soft catcher distributed in a third
arrangement according to the second embodiment
of the present disclosure.
FIG. 11 is a cross-sectional view showing a quasi-
soft capture device according to a third embodiment
of the present disclosure.
FIG. 12 is a schematic view showing a method im-
plemented to screen and separate a target biological
particle from a specimen according to the present
disclosure.
FIG. 13 is a schematic view showing the method
implemented to obtain the target biological particle
from the quasi-soft capture device according to the
present disclosure.

DETAILED DESCRIPTION OF THE EXEMPLARY EM-
BODIMENTS

[0031] The present disclosure is more particularly de-
scribed in the following examples that are intended as
illustrative only since numerous modifications and vari-
ations therein will be apparent to those skilled in the art.
Like numbers in the drawings indicate like components
throughout the views. As used in the description herein
and throughout the claims that follow, unless the context
clearly dictates otherwise, the meaning of "a", "an", and
"the" includes plural reference, and the meaning of "in"
includes "in" and "on". Titles or subtitles can be used
herein for the convenience of a reader, which shall have
no influence on the scope of the present disclosure.
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[0032] The terms used herein generally have their or-
dinary meanings in the art. In the case of conflict, the
present document, including any definitions given herein,
will prevail. The same thing can be expressed in more
than one way. Alternative language and synonyms can
be used for any term(s) discussed herein, and no special
significance is to be placed upon whether a term is elab-
orated or discussed herein. A recital of one or more syn-
onyms does not exclude the use of other synonyms. The
use of examples anywhere in this specification including
examples of any terms is illustrative only, and in no way
limits the scope and meaning of the present disclosure
or of any exemplified term. Likewise, the present disclo-
sure is not limited to various embodiments given herein.
Numbering terms such as "first", "second" or "third" can
be used to describe various components, signals or the
like, which are for distinguishing one component/signal
from another one only, and are not intended to, nor should
be construed to impose any substantive limitations on
the components, signals or the like.

[First Embodiment]

[0033] Referring to FIG. 1, FIG. 6, and FIG. 7, a first
embodiment of the present disclosure provides a quasi-
soft catcher C that is configured to capture at least one
target biological particle from a specimen. The quasi-soft
catcher C includes a base 10 and a plurality of protruding
structures 20. The quasi-soft catcher C can be made of
a semi-conductor material or a biocompatible material.
For example, the semi-conductor material can be a sili-
con or a glass, and the biocompatible material can be a
polydimethylsiloxane (PDMS), a polymethyl methacr-
ylate (PMMA), a polycarbonates (PC), or a polystyrene
(PS), but the present disclosure is not limited thereto.
[0034] As shown in FIG. 1, the base 10 has a board
surface 11, and the protruding structures 20 are regularly
arranged on the board surface 11. Each of the protruding
structures 20 can be a cylinder, a blunt cone, a polygonal
cylinder, or a blunt polygon. Each of the protruding struc-
tures 20 includes an outer portion 21 configured to touch
the target biological particle and an inner portion 22 that
is connected between the board surface 11 and the outer
portion 21. Moreover, a structural strength of the inner
portion 22 is less than that of the outer portion 21, and
the inner portion 22 can be destroyed due to the structural
strength thereof. As shown in FIG. 1 to FIG. 5, it should
be noted that the outer portion 21 of each of the protruding
structures 20 can be in a cylindrical shape, dome shape,
a conical frustum shape, or a pyramidal frustum shape,
and an outer surface of each of the outer portions 21 can
be a rough surface or a smooth surface. In other words,
each of the outer portions 21 can be adjusted or changed
according to practical requirements so as to suitably cap-
ture the target biological particle. Moreover, the inner por-
tion 22 of each of the protruding structures 20 has at least
one structural weakness part that can be directly de-
stroyed in a mechanical manner. In the following descrip-

tion, the protruding structure 20 can be cut from the struc-
tural weakness part by an obtaining device, so that the
outer portion 21 is separated from the base 10. In the
present embodiment, the protruding structures 20 are
made of a silicon crystal substrate and are formed by a
semiconductor lithography in an etching manner, so that
each of the inner portions 22 has a loose structure due
to the etching manner and has a structural density less
than that of the inner portion 21. Accordingly, in each of
the protruding structures 20, the inner portion 22 is more
easily destroyed than the outer portion 21, but the present
disclosure is not limited thereto.
[0035] As shown in FIG. 1, FIG. 6, and FIG. 7, the board
surface 11 has an interspace region 30 arranged outside
of the protruding portions 20. That is to say, a region of
the board surface 11 not connected to any one of the
protruding portions 20 is defined as the interspace region
30. Moreover, the interspace area 30 in the present em-
bodiment occupies 20 - 80% of the board surface 11.
Specifically, in order to have the interspace region 30 by
a specific size, any two of the outer portions 21 of the
protruding structures 20 adjacent to each other can have
an interval there-between that is within a range of 0.2 -
2 mm, and the outer portion 21 of each of the protruding
structures 20 can have an outer diameter within a range
of 0.6 - 2 mm. In addition, with consideration to the ability
of the protruding structures 20 to capture the target bio-
logical particle and the convenience of cutting the pro-
truding structures 20, the outer portion 21 of each of the
protruding structures 20 has a height that can be within
a range of 0.1 - 5 mm, and the inner portion 22 of each
of the protruding structures 20 has a height that can be
within a range of 2 - 15 mm. However, the quasi-soft
catcher C of the present disclosure is not limited to the
above description.
[0036] It should be noted that the protruding structures
20 of the quasi-soft catcher C in the present embodiment
is used in cooperation with the interspace region 30 by
being regularly arranged so as to be jointly formed as a
quasi-soft structure. Accordingly, when the quasi-soft
catcher C touches the specimen, the target biological
particle can be effectively attached onto the outer por-
tions 21 of the protruding structures 20 without being
punctured or scratched.
[0037] FIG. 6 is provided to show the protruding struc-
tures 20 of the quasi-soft catcher C distributed in a first
arrangement. As shown in FIG. 6, the protruding struc-
tures 20 are formed on the board surface 11 of the base
10 in a matrix arrangement, and each of the protruding
structures 20 is a square cylinder. FIG. 7 is provided to
show the protruding structures 20 of the quasi-soft catch-
er C distributed in a second arrangement. As shown in
FIG. 6, the protruding structures 20 are formed on the
board surface 11 of the base 10 in a matrix arrangement
and are staggered with each other, and each of the pro-
truding structures 20 is a hexagonal cylinder.
[0038] In addition, each of the protruding structures 20
can be modified with a molecular cluster (e.g., antibodies,
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receptors, or specific markers) that is configured to only
be coupled with the target biological particle, but the
present disclosure is not limited thereto.

[Second Embodiment]

[0039] Referring to FIG. 8 to FIG. 10, a second em-
bodiment of the present disclosure is similar to the first
embodiment of the present disclosure. For the sake of
brevity, descriptions of the same components in the first
and second embodiments of the present disclosure will
be omitted, and the following description only discloses
different features between the first and second embodi-
ments.
[0040] In the quasi-soft catcher C of the present em-
bodiment, a part of the protruding structures 20 on the
board surface 11 are distributed as a plurality of first struc-
tural groups 200, and each of the first structural groups
200 defines a capture region having an N-sided polygon
with a shape corresponding to the target biological par-
ticle, and N is an integer larger than or equal to three.
Preferably, 8 ≤ N ≤ 12. As shown in FIG. 8, the protruding
structures 20 of any one of the first structural groups 200
are distributed in a quadrilateral region that is defined as
the capture region.
[0041] It should be noted that the size of any one of
the first structural groups 200 can be adjusted or changed
according to the size of the target biological particle. For
example, if the target biological particle is a CTC or a
general cell, an outer diameter of the capture region
would be within a range of 10 - 100 mm. If the target
biological particle is NRBC, the outer diameter of the cap-
ture region would be within a range of 6 - 9 mm. If the
target biological particle is bacterium, the outer diameter
of the capture region would be within a range of 2 - 3 mm.
However, the quasi-soft catcher C of the present disclo-
sure is not limited to the above description.
[0042] Furthermore, in the quasi-soft catcher C of the
present embodiment, another part of the protruding struc-
tures 20 on the board surface 11 are distributed as at
least one second structural group 210, and the at least
one second structural group 210 defines a buffering re-
gion arranged adjacent to at least one of the capture re-
gions. Moreover, an area of the buffering region is smaller
than that of each of the capture regions. It should be
noted that the buffering region is not intended to capture
the target biological particle, and that the area of the buff-
ering region defined by the at least one second structural
group 210 can be smaller than that of each of the capture
regions defined by the corresponding first structural
group 200.
[0043] Specifically, the second structural group 210 is
provided to prevent the target biological particle from fall-
ing into a gap that is defined by the first structural groups
200 adjacent to each other. FIG. 9 is provided to show
the protruding structures 20 of the quasi-soft catcher C
distributed in one arrangement. As shown in FIG. 9, a
part of the protruding structures 20 on the board surface

11 are distributed as a plurality of first structural groups
200 each having a hexagon contour, and another part of
the protruding structures 20 on the board surface 11 are
distributed as two second structural groups 210 each
having a trapezoidal contour. FIG. 10 is provided to show
the protruding structures 20 of the quasi-soft catcher C
distributed in another arrangement. As shown in FIG. 10,
a part of the protruding structures 20 on the board surface
11 are distributed as a plurality of first structural groups
200 each having an octagonal contour, and another part
of the protruding structures 20 on the board surface 11
are distributed as a plurality of second structural groups
210 each having a rhombic contour.

[Third Embodiment]

[0044] Referring to FIG. 11, a third embodiment of the
present disclosure provides a quasi-soft capture device
D. In the present embodiment, the quasi-soft capture de-
vice D includes two quasi-soft catchers C identical to that
of the first embodiment or the second embodiment. More-
over, the two quasi-soft catchers C are connected to each
other and have a chamber 40 there-between that is con-
figured to receive a specimen.

[Fourth Embodiment]

[0045] Referring to FIG. 12 and FIG. 13, a fourth em-
bodiment of the present disclosure provides a method
for using the quasi-soft capture device D as disclosed in
the third embodiment. The method of the present em-
bodiment includes step as follows.
[0046] As shown in FIG. 12, a specimen S is put into
the chamber 40 of the quasi-soft capture device D. The
specimen S includes a liquid and at least one target bi-
ological particle T distributed in the liquid. In a specific
embodiment, the two quasi-soft catchers C are connect-
ed and sealed to each other by an adhesive layer that
has an injection opening, and the specimen S is injected
into the chamber 40 of the quasi-soft capture device D
through the injection opening until the chamber 40 is fully
filled with the specimen S. The specimen S may be a
liquid specimen from an animal or a plant (e.g., a blood,
an urine, a lymph, a saliva, or a tissue extract of a plant).
The target biological particle T can be a specific cell, mi-
croorganism, or protein. For example, the target biolog-
ical particle T can be circulating tumor cells (CTC), fetal
trophoblast cells, fetal nuclear red blood cells (fNRBC),
virus particles, bacteria, or antigens. However, the meth-
od of the present disclosure is not limited to the above
description.
[0047] Moreover, the specimen S is manipulated to
flow within the chamber 40 so as to allow the at least one
target biological particle T to be captured by the quasi-
soft capture device D (e.g., at least one of the two quasi-
soft catchers C). The outer portions 21 of the protruding
structures 20 of the quasi-soft capture device D is con-
figured to capture the at least one target biological particle
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T by an interaction. In addition, the number of the at least
one target biological particle T captured by the quasi-soft
capture device D can be more than one.
[0048] Specifically, the flowing of the specimen S in
the chamber 40 can be implemented by slowly turning
over the quasi-soft capture device D through a driving
device or a carrier, or can be implemented by using a
non-uniform electric field to generate a dielectrophoresis
phenomenon. Since any one of the two quasi-soft catch-
ers C of the quasi-soft capturing device D in the present
disclosure is a quasi-soft structure, the target biological
particles T in the specimen S can be effectively perturbed
in the chamber 40 without destroying the integrity of any
one of the target biological particles T. Accordingly, the
biological signal of the any one of the target biological
particles T can be prevented from being lost due to the
damage of the target biological particles T caused by the
shearing force. In one specific embodiment, the quasi-
soft capturing device D can be placed and let sit for 10
minutes, and then after being turned over to the other
side, the quasi-soft capturing device D is placed and let
sit for another 10 minutes, so that each of the two quasi-
soft catchers C can effectively capture the target biolog-
ical particles T.
[0049] It should be noted that the outer portion 21 of
each of the protruding structures 20 can be modified with
a molecular cluster that is configured to only be coupled
with the target biological particle T. In other words, the
target biological particle T and the molecular cluster can
be bonded by a specific binding, so that the target bio-
logical particle T would be easily captured by the outer
portions 21 of the protruding structures 20. In one specific
embodiment, the target biological particles T in the spec-
imen S can be bound to the biotin-containing antibody
first, and the outer portion 21 of each of the protruding
structures 20 can be modified with streptavidin specific
to biotin streptavidin, so that when biotin and streptavidin
are specifically bonded, the target biological particles T
would stay on the capture region formed by the first struc-
tural groups 200.
[0050] Next, the liquid of the specimen S is removed.
Specifically, the quasi-soft capture device D can be fur-
ther rinsed with a solution (e.g., PBS) that is suitable in
this technical field so as to ensure that only the target
biological particles T are on the quasi-soft catchers C.
According to practical requirements, the target biological
particles T can be fluorescently stained to facilitate the
confirmation of the location of the target biological parti-
cles T. In the present embodiment, after capturing the
target biological particles T, the two quasi-soft catchers
C can be separated from each other.
[0051] Finally, as shown in FIG. 13, an obtaining device
P is used to cut the inner portions 22 of the protruding
structures 20 that capture the target biological particle T,
thereby separating the target biological particle T from
the quasi-soft capture device D. Specifically, the obtain-
ing device P is used to directly destroy the protruding
structures 20 (i.e., to cut the protruding structures 20) in

a physical manner, so that the outer portions 21 and the
captured target biological particle T are separated from
the base 10. Accordingly, the target biological particle T
can be separated from the quasi-soft catcher C intact.

[Quasi-Soft Catcher]

[0052] The following description describes the quasi-
soft catcher C of the present disclosure from different
angles according to the above embodiments. The quasi-
soft catcher C is also referred to as a catcher C Each of
the protruding structures 20 of the catcher C is an elastic
structure, and as a result, the protruding structure 20 is
referred to as a capture arm 20.
[0053] As shown in FIG. 13, the capture arms 20 ex-
tend from the base 10 and are spaced apart from each
other. Each of the capture arms 20 is in an elongated
shape, and includes a free end portion 21 configured to
capture the target biological particle T and a supporting
segment 22 connected between the free end portion 21
and the base 10. A length of the free end portion 21 is
less than that of the supporting segment 22 (e.g., the
length of the free end portion 21 is 10 - 35 % of the length
of the supporting segment 22). A width of the supporting
segment 22 is affected by a lateral etching, so that the
width of the supporting segment 22 is less than that of
the free end portion 21. In other words, the supporting
segment 22 is arranged in a projection space defined by
orthogonally projecting the free end portion 21 along a
height direction H onto the base 10. It should be noted
that the height direction H in the present embodiment is
perpendicular to the base 10 or is parallel to a longitudinal
direction of the capture arm 20, but the present disclosure
is not limited thereto.
[0054] Moreover, when the target biological particle T
is captured by two of the capture arms 20 of the catcher
C that are arranged adjacent to each other, the free end
portion 21 of any one of the two of the capture arms 20
is attached with and carries the target biological particle
T so as to bend the corresponding supporting segment
22 to have an elastic force, and a part of the target bio-
logical particle T is trapped by the supporting segments
22 of the two of the capture arms 20 and is held by the
elastic force, but the present disclosure is not limited
thereto. For example, though the supporting segments
22 can be not bent (shown in FIG. 12), the target biolog-
ical particle T can still be trapped by at least two of the
supporting segments 22 adjacent to each other.
[0055] Accordingly, the catcher C can effectively use
gaps between the bent supporting segments 22 of the
capture arms 20 to capture or retain the target biological
particle T by forming the capture arms 20 having elastic
property, thereby preventing the target biological particle
T from being damaged by the catcher C. The elastic prop-
erty of the capture arm 20 and the bending level of the
supporting segment 22 can be adjusted or changed ac-
cording to design requirements. For example, the capture
arm 20 is swingable relative to the base 10, and the cap-
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ture arm 20 is bendable with respect to the height direc-
tion H by a swing angle that is less than or equal to 5
degrees. In other words, as long as the position of the
capture arm 20 can be changed with respect to the base
10, the capture arm 20 can be regarded as having the
elastic property.
[0056] It should be noted that each of the capture arms
20 of the catcher C is formed as an elongated structure
by etching, so that in each of the capture arms 20, an
outer surface of the supporting segment 22 is an etched
lateral surface. Accordingly, the supporting segment 22
of each of the capture arms 20 is cuttable along a direction
perpendicular to the height direction H in a mechanical
manner.
[0057] The supporting segment 22 of the capture arm
20 shown in FIG. 13 is a single elongated structure, but
the present disclosure is not limited thereto. As shown in
FIG. 1 to FIG. 5, in each of the capture arms 20, the
supporting segment 22 includes a plurality of elongated
parts 221 connected to each other, and each of the elon-
gated parts 221 has two opposite ends respectively con-
nected to the base 10 and the free end portion 21.
[0058] Moreover, in each of the capture arms 20, the
free end portion 21 has an end surface 211 arranged
away from the supporting segment 22 and at least one
guiding surface 212 connected to the end surface 211.
The at least one guiding surface 212 of any one of the
capture arms 20 is configured to provide a lateral force
to the corresponding supporting segment 22 so as to
tend to maintain the corresponding supporting segment
22 in a curved shape when being attached with the target
biological particle T, in which the lateral force is non-par-
allel to the height direction H. In other words, the guiding
surfaces 212 of at least two of the capture arms 20 ar-
ranged adjacent to each other jointly define a notch (not
labeled) that is lower than the end surface 211 and is
configured to guide and trap the part of the target biolog-
ical particle T, thereby preventing the target biological
particle T from being damaged by the catcher C. In ad-
dition, in other embodiments of the present disclosure,
when the supporting segments 22 are not bent, the notch
defined by the guiding surfaces 212 adjacent to each
other can be used to guide and trap the part of the target
biological particle T.
[0059] As shown in FIG. 6 and FIG. 7, the capture arms
20 of the catcher C can be in a matrix arrangement, and
any two of the capture arms 20 adjacent to each other
have an internal interval D20 there-between, but the
present disclosure is not limited thereto. Moreover, the
supporting segment 22 of any one of the capture arms
20 has a maximum width W22 (shown in FIG. 1 to FIG.
5) greater than the internal interval D20, and the free end
portion 21 of any one of the capture arms 20 has a max-
imum width W21 (shown in FIG. 1 to FIG. 5) greater than
the internal interval D20, but the present disclosure is not
limited thereto.
[0060] In addition, as shown in FIG. 8, the capture arms
20 are distributed to form a plurality of first patterned re-

gions 200, and edges of each of the first patterned re-
gions 200 in the present embodiment are substantially
overlapped with outer edges of the corresponding cap-
ture arms 20. Moreover, any two of the first patterned
regions 200 adjacent to each other are spaced apart from
each other by a first distance D1, any two of the capture
arms 20 of each of the first patterned regions 200 adja-
cent to each other have the internal interval D20 there-
between, and the first distance D1 is greater than the
internal interval D20.
[0061] As shown in FIG. 9 and FIG. 10, the capture
arms 20 can be further distributed to form a plurality of
second patterned regions 210. Each of the second pat-
terned regions 210 is surrounded by at least three of the
first patterned regions 200, and is spaced apart from any
one of the first patterned regions 200 adjacent thereto
by the first distance D1. Any two of the capture arms 20
adjacent to each other and belonging to any one of the
second patterned regions 210 have the internal interval
D20 there-between.
[0062] In other words, any one of the second patterned
regions 210 is arranged between two of the first patterned
regions 200 (e.g., the two first patterned regions 200 re-
spectively located at an upper left corner and a lower left
corner of FIG. 9, or the two first patterned regions 200
facing each other along a slanting direction of FIG. 10)
that are spaced apart from each other by a distance more
than two times of the first distance D1. Moreover, each
of the second patterned regions 210 and any one of the
first patterned regions 200 adjacent thereto are spaced
apart from each other by the first distance D1. It should
be noted that each of the first patterned regions 200 is
an N-sided polygon, and each of the second patterned
regions 210 is an M-sided polygon. In the present em-
bodiment, N and M are positive integers, and N is greater
than M.
[0063] Specifically, as shown in FIG. 10, any two of the
second patterned regions 210 adjacent to each other are
spaced apart from each other by a second distance D2
that is greater than the first distance D1, and the second
distance D2 is preferable less than an outer diameter
D200 of any one of the first patterned regions 200.

[Quasi-Soft Capture Device]

[0064] The following description describes the quasi-
soft capture device D of the present disclosure from dif-
ferent angles according to the above embodiments. The
quasi-soft capture device D is also referred to as a cap-
ture device D. As shown in FIG. 11 and FIG. 12, the
capture device D includes two catchers C and an adhe-
sive layer 50 that is gaplessly connected to the two catch-
ers C so as to jointly define a chamber 40. Moreover, the
capture arms 20 of any one of the two catchers C face
toward another one of the two catchers C, and the capture
arms 20 of the two catchers C are arranged in the cham-
bers 40.
[0065] Specifically, the capture device D has an open-
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ing 501 in spatial communication with the chamber 40
and an external space that is located outside of the cap-
ture device D, and the chamber 40 is configured to ac-
commodate a specimen S through the opening 501. In
the present embodiment, the opening 501 is formed in
the adhesive layer 50, and the opening 501 is tapered
along a direction from an outer surface of the adhesive
layer 50 toward the chamber 40, so that any liquid (e.g.,
the specimen S) in the chamber 40 is unable to flow out
of the chamber 40 through the opening 501, but the
present disclosure is not limited thereto.
[0066] In addition, the two catchers C of the capture
device D in the present embodiment are of the same
structure, but the present disclosure is not limited thereto.
For example, in other embodiments of the present dis-
closure, the two catchers C of the capture device D can
have different structures so as to provide complementary
capture capabilities.

[Method For Using Quasi-Soft Capture Device]

[0067] The following description describes the method
for using the quasi-soft capture device D of the present
disclosure from different angles according to the above
embodiments. The method for using the quasi-soft cap-
ture device D is also referred to as a method for capturing
at least one target biological particle that includes a pre-
paring step, an injection step, a turning over step, and a
sampling step. The following description describes each
of the steps of the method, but each of the steps can be
adjusted or changed according to design requirements
and is not limited to the following description.
[0068] As shown in FIG. 11, the preparing step is im-
plemented by providing the capture device D. It should
be noted that the specific structure or the possible varied
structure of the capture device D of the present embod-
iment is similar or identical to the capture device D that
was disclosed in the above description.
[0069] As shown in FIG. 11 and FIG. 12, the injection
step is implemented by injecting a specimen S into the
chamber 40 through the opening 501 until the chamber
40 is fully filled with the specimen S. In other words, the
method of the present embodiment does not use any
fluid channel to capture the target biological particle T.
[0070] The turning over step is implemented by grad-
ually turning over the capture device D to exchange the
positions of the two catchers C after waiting for a prede-
termined period of time after the injection step is per-
formed. Specifically, the predetermined period of time
can be within a range of 5 - 15 minutes, and can also be
adjusted or changed according to design requirements.
In the present embodiment, the capture device D is fas-
tened to a carrier (not shown), and is gradually overturned
by using the carrier, but the present disclosure is not lim-
ited thereto. In addition, the exchange of position of the
two catchers C means that the capture device D is over-
turned by 180 degrees, so that any of the two catchers
C is moved to the position of another one of the two catch-

ers C.
[0071] As shown in FIG. 12 and FIG. 13, the sampling
step is implemented by removing a liquid of the specimen
S from the chamber 40 and cutting the supporting seg-
ments 22 of each of the two catchers C in a mechanical
manner so as to separate the free end portions 21 from
the base 10 and to obtain the free end portions 21 of
each of the two catchers C (and at least one captured
target biological particle T).
Moreover, after the turning over step is performed, the
sampling step is preferably implemented after the pre-
determined period of time, but the present disclosure is
not limited thereto. The liquid is removed from the cham-
ber 40 and the supporting segments 22 of each of the
two catchers C are cut in the mechanical manner after
destroying the adhesive layer 50 to separate the two
catchers C from each other.
[0072] In conclusion, the quasi-soft catcher and the
method of the present disclosure are provided to increase
the success rate of capturing a single target biological
particle and to separate each of the target biological par-
ticles from quasi-soft catcher intact by the technical so-
lution of "the protruding structures extends from the board
surface and regularly arranged, each of the protruding
structures includes an outer portion configured to touch
at least one target biological particle and an inner portion
that is connected between the board surface and the out-
er portion, a structural strength of the inner portion of
each of the protruding structures is less than that of the
corresponding outer portion, and the board surface has
an interspace region arranged outside of the protruding
portions, and the interspace region occupies 20 - 80%
of the board surface."
[0073] Specifically, the quasi-soft catcher of the
present disclosure can be provided to ensure that the
target biological particles have a very high capture rate
while remaining intact. Moreover, the structural strength
of the inner portion is less than that of the outer portion,
so that the obtaining device can easily cut the inner por-
tion to ensure that the target biological particles can be
smoothly separated from the quasi-soft catcher without
being punctured or scratched. Furthermore, the quasi-
soft catcher of the present disclosure is suitable for high-
throughput analysis, and can be used to capture the tar-
get biological particles from a limited amount of speci-
men, so that the target biological particles can be effec-
tively removed from the quasi-soft catcher and the sub-
sequent tests or analysis can be directly performed. Ac-
cordingly, it is not necessary to collect specimen again
to separate the target biological particles, thereby achiev-
ing the effect of reducing an operation cost and time of
detection.
[0074] The foregoing description of the exemplary em-
bodiments of the disclosure has been presented only for
the purposes of illustration and description and is not
intended to be exhaustive or to limit the disclosure to the
precise forms disclosed. Many modifications and varia-
tions are possible in light of the above teaching.
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[0075] The embodiments were chosen and described
in order to explain the principles of the disclosure and
their practical application so as to enable others skilled
in the art to utilize the disclosure and various embodi-
ments and with various modifications as are suited to the
particular use contemplated. Alternative embodiments
will become apparent to those skilled in the art to which
the present disclosure pertains without departing from its
spirit and scope.

Claims

1. A capture device for being applied to capture a target
biological particle (T) from a specimen (S), compris-
ing:

two catchers (C) each including a base (10) and
a plurality of capture arms (20) extending from
the base (10) and spaced apart from each other,
wherein each of the capture arms (20) has a free
end portion (21) configured to capture a target
biological particle (T) and a supporting segment
(22) connected between the free end portion
(21) and the base (10), and wherein the support-
ing segment (22) of each of the capture arms
(20) is arranged in a projection space defined
by orthogonally projecting the free end portion
(21) along a height direction (H) onto the base
(10); and
an adhesive layer (50) gaplessly connected to
the two catchers (C) so as to jointly define a
chamber (40), wherein the capture arms (20) of
any one of the two catchers (C) face toward an-
other one of the two catchers (C), and the cap-
ture arms (20) of the two catchers (C) are ar-
ranged in the chambers (40),
wherein the capture device has an opening
(501) that is spatially communicated between
the chamber (40) and an external space that is
located outside of the capture device (D), and
the chamber (40) is configured to accommodate
a specimen (S) through the opening (501), and
wherein when the specimen (S) is accommodat-
ed in the chamber (40), and the target biological
particle (T) is captured by two of the capture
arms (20) that are arranged adjacent to each
other, the free end portion (21) of any one of the
two of the capture arms (20) is attached with and
carries the target biological particle (T) so as to
bend the corresponding supporting segment
(22) to have an elastic force, and a part of the
target biological particle (T) is trapped by the
supporting segments (22) of the two of the cap-
ture arms (20) and is held by the elastic force.

2. The capture device according to claim 1, wherein
the opening (501) is formed in the adhesive layer

(50), and wherein the opening (501) is tapered along
a direction from an outer surface of the adhesive
layer (50) toward the chamber (40), so that any liquid
in the chamber (40) is unable to flow out of the cham-
ber (40) through the opening (501).

3. The capture device according to claim 1, wherein in
each of the capture arms (20), the free end portion
(21) has an end surface (211) arranged away from
the supporting segment (22) and at least one guiding
surface (212) connected to the end surface (211),
wherein the at least one guiding surface (212) of any
one of the capture arms (20) is configured to provide
a lateral force to the corresponding supporting seg-
ment (22) so as to tend to maintain the corresponding
supporting segment (22) in a curved shape when
being attached with the target biological particle (T),
and wherein the lateral force is non-parallel to the
height direction (H).

4. The capture device according to claim 1, wherein in
each of the capture arms (20), the free end portion
(21) has an end surface (211) arranged away from
the supporting segment (22) and at least one guiding
surface (212) connected to the end surface (211),
and wherein the guiding surfaces (212) of at least
two of the capture arms (20) arranged adjacent to
each other jointly define a notch that is configured
to guide and trap the part of the target biological par-
ticle (T).

5. The capture device according to claim 1, wherein in
each of the capture arms (20), an outer surface of
the supporting segment (22) is an etched lateral sur-
face, so that the supporting segment (22) is cuttable
along a direction perpendicular to the height direction
(H) in a mechanical manner.

6. A method for capturing at least one target biological
particle (T), comprising:

a preparing step implemented by providing the
capture device (D) according to claim 1;
an injection step implemented by injecting a
specimen (S) into the chamber (40) through the
opening (501) until the chamber (40) is fully filled
with the specimen (S);
a turning over step implemented, after the injec-
tion step, by gradually turning over the capture
device to exchange positions of the two catchers
(C) after waiting for a predetermined period of
time; and
a sampling step implemented by removing a liq-
uid of the specimen (S) from the chamber (40)
and cutting the supporting segments (22) of
each of the two catchers (C) in a mechanical
manner so as to separate the free end portions
(21) from the base (10) and to obtain the free
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end portions (21) of each of the two catchers (C).

7. A catcher for being applied to capture at least one
target biological particle (T) from a specimen (S),
comprising:

a base (10); and
a plurality of capture arms (20) extending from
the base (10) and spaced apart from each other,
wherein each of the capture arms (20) has a free
end portion (21) configured to capture a target
biological particle (T) and a supporting segment
(22) connected between the free end portion
(21) and the base (10), and wherein the support-
ing segment (22) of each of the capture arms
(20) is arranged in a projection space defined
by orthogonally projecting the free end portion
(21) along a height direction (H) onto the base
(10),
wherein when the target biological particle (T)
is captured by two of the capture arms (20) that
are arranged adjacent to each other, the free
end portion (21) of any one of the two of the
capture arms (20) is attached with and carries
the target biological particle (T) so as to bend
the corresponding supporting segment (22) to
have an elastic force, and a part of the target
biological particle (T) is trapped by the support-
ing segments (22) of the two of the capture arms
(20) and is held by the elastic force.

8. The catcher according to claim 7, wherein in each
of the capture arms (20), the supporting segment
(22) includes a plurality of elongated parts (221) con-
nected to each other, and each of the elongated parts
(221) has two opposite ends respectively connected
to the base (10) and the free end portion (21), and
wherein each of the supporting segments (22) is
bendable with respect to the height direction (H) by
a swing angle that is less than or equal to 5 degrees.

9. The catcher according to claim 7, wherein the cap-
ture arms (20) are distributed to form a plurality of
first patterned regions (200), any two of the first pat-
terned regions (200) adjacent to each other are
spaced apart from each other by a first distance (D1),
any two of the capture arms (20) of each of the first
patterned regions (200) adjacent to each other have
an internal interval (D20) there-between, and the first
distance (D1) is greater than the internal interval
(D20).

10. The catcher according to claim 7, wherein the sup-
porting segment (22) of any one of the capture arms
(20) has a maximum width (W22) greater than the
internal interval (D20), and the free end portion (21)
of any one of the capture arms (20) has a maximum
width (W21) greater than the internal interval (D20).

11. The catcher according to claim 9, wherein the cap-
ture arms (20) are further distributed to form a second
patterned region (210) arranged between any two of
the first patterned regions (200) that are spaced
apart from each other by a distance more than two
times of the first distance (D1), and wherein each of
the second patterned regions (210) and any one of
the first patterned regions (200) adjacent thereto are
spaced apart from each other by the first distance
(D1), and any two of the capture arms (20) adjacent
to each other and belonging to any one of the second
patterned regions (210) have the internal interval
(D20) there-between.

12. The catcher according to claim 9, wherein the cap-
ture arms (20) are further distributed to form a plu-
rality of second patterned regions (210), wherein
each of the second patterned regions (210) is sur-
rounded by at least three of the first patterned regions
(200), and is spaced apart from any one of the first
patterned regions (200) adjacent thereto by the first
distance (D1), and wherein any two of the capture
arms (20) adjacent to each other and belonging to
any one of the second patterned regions (210) have
the internal interval (D20) there-between.

13. The catcher according to claim 12, wherein any two
of the second patterned regions (210) adjacent to
each other are spaced apart from each other by a
second distance (D2) greater than the first distance
(D1), and wherein the second distance (D2) is less
than an outer diameter (D200) of any one of the first
patterned regions (200).

14. The catcher according to claim 12, wherein each of
the first patterned regions (200) is an N-sided poly-
gon, and each of the second patterned regions (210)
is an M-sided polygon, and wherein N and M are
positive integers, and N is greater than M.

15. The catcher according to claim 7, wherein the cap-
ture arms (20) are in a matrix arrangement, and any
two of the capture arms (20) adjacent to each other
have an internal interval (D20) there-between.
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