
DESCRIPTION 

Title of Invention 

CELL TRAPPING DEVICE, CELL TRAPPING SYSTEM, AND 

5 PRODUCTION METHOD FOR CELL TRAPPING DEVICE 

Technical Field 

[0001] The present invention relates to a cell trapping device to trap 

tumor cells contained in a ceil dispersion, a cell trapping system using 

this cell trapping device, and a method for producing the cell trapping 

10 device. 

Background Art 

[0002] Cancer is the major cause of death in the world. In Japan, 

more than 300,000 people per year die of cancer, and thus the early 

detection and the treatment of cancer are desired. In most cases, the 

15 death of humans due to cancer is caused by metastatic recurrence of 

cancer. The metastatic recurrence of cancer is caused by fixing and 

infiltrating tumor cells from a primary lesion through blood vessels or 

lymph vessels to the blood vessel wall of another organ tissue to form 

micrometastases. The tumor cell circulating in a human body through 

20 blood vessels or lymph vessels as described above is called Circulating 

Tumor Cell (hereinafter, may be called "CTC"). 

[0003] In blood, many blood cell components such as red blood cells, 

white blood cells, and platelets are included, and the number thereof is 

said to be 3.5xl09 pieces to 9xl09 pieces in lmL of blood. On the 

25 contrary, only several numbers of CTCs exist, and thus the blood is 

needed to be filtered in order to efficiently trap and detect CTCs from 
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the blood cell components. Various studies have been made on such a 

device. For example, Patent Literature 1 has disclosed a microfluidic 

devices provided with a polydimethylsiloxane (PDMS) upper member 

provided with a sample supply ports located at the upper part and the 

5 lower part of a nickel substrate having fine through-holes in the nickel 

substrate and a lower member provided with a sample discharge port. 

[0004] In addition to the performance to trap and detect CTCs, such a 

device is required to be easily disassembled in order to take out the 

detected CTCs from the device. As a device having improved 

10 disassembly property, Patent Literature 2 has disclosed a filter unit for 

biological component separation that solves problems such as labor at 

the time of disassembly of the filter after use and breakage of the filter, 

does not cause blood leakage at the circumference of the filter unit, and 

has an excellent handling property. Patent Literature 3 has disclosed a 

15 cell trapping device in which a housing is tightly fixed by joint in order 

to enable the trapped CTCs to be observed without disassembling the 

device. 

Citation List 

Patent Literature 

20 [0005] Patent Literature 1: Japanese Unexamined Patent Publication 

No. 2011-163830 

Patent Literature 2: Japanese Unexamined Patent Publication 

No. 2003-70904 

Patent Literature 3: Japanese Unexamined Patent Publication 

25 No. 2013-138658 

Summary of Invention 
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Technical Problem 

[0006] However, in the filter unit for biological component separation 

disclosed in Patent Literature 2, a lid member and a storage member are 

fastened by pressure using clamps in order to prevent the leakage of 

5 blood and thus the repeatability of the support balance of the filter in 

each pressure fastening tends to be poor. The repeatability of the 

support balance of the filter affects the repeatability of biological 

component separation. In the cell trapping device disclosed in Patent 

Literature 3, the device should be disassembled when CTCs are used for 

10 experiment (for example, to culture) by taking out CTCs whose trap is 

ascertained by observation from the filter and thus the trapped CTCs 

may be scattered by impact at the time of disassembly. 

[0007] The present invention has been made in view of the above 

problems and a purpose of the present invention is to provide a cell 

15 trapping device that is easy to disassemble and has improved 

repeatability of the support balance of the filter. Another purpose of 

the present invention is to provide a cell trapping system provided with 

this device and a method for producing the cell trapping device. 

Solution to Problem 

20 [0008] In order to achieve the purpose, a cell trapping device according 

to one aspect of the present invention is a cell trapping device 

configured to trap cells in a test liquid, the device including: a housing 

having a lid member having an introduction channel configured to 

introduce a test liquid into an inside and a storage member having a 

25 discharge channel configured to discharge the test liquid to an outside; a 

filter having a filter region in which a through-hole configured to pass 
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the test liquid is formed inside the filter in a thickness direction, 

provided on a channel between the introduction channel and the 

discharge channel in the housing, and supported between the lid 

member and the storage member by the lid member and the storage 

5 member; and a plurality of fastening members configured to clamp the 

lid member and the storage member from both sides in an intersecting 

direction that is a direction intersecting with the filter to fasten the lid 

member and the storage member to each other, in which the fastening 

members are located along a peripheral edge part of the housing so as to 

10 surround the filter. 

[0009] A method for producing the cell trapping device according to 

one aspect of the present invention is a method for producing a cell 

trapping device including a housing having a lid member having an 

introduction channel configured to introduce a test liquid into an inside 

15 and a storage member having a discharge channel configured to 

discharge the test liquid to an outside; a filter having a filter region in 

which a through-hole configured to pass the test liquid is formed inside 

the filter in a thickness direction, provided on a channel between the 

introduction channel and the discharge channel in the housing, and 

20 supported between the lid member and the storage member by the lid 

member and the storage member; and a plurality of fastening members 

configured to clamp the lid member and the storage member from both 

sides in an intersecting direction that is a direction intersecting with the 

filter to fasten the lid member and the storage member to each other, the 

25 method including: overlapping the storage member, the filter, and the lid 

member; and clamping the peripheral part of the housing by the 
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fastening members so as to surround the filter. 

[0010] According to the cell trapping device and the method for 

producing the cell trapping device, the lid member and the storage 

member are fastened by the fastening members from both sides in the 

5 intersecting direction that is the direction intersecting with the filter. 

The fastening members are located along the peripheral edge part of the 

housing so as to surround the filter and thus the filter can be fastened by 

a predetermined load through the peripheral edge part of the housing. 

This improves the repeatability of the support balance of the filter. In 

10 the stage of taking out the detected cells from the device, the lid 

member is easily detached from the storage member by removing the 

fastening members. This can reduce the impact applied to the filter at 

the time of detaching the lid member from the storage member, and thus 

the risk of the scatter of the cells trapped in the filter is reduced. In 

15 other word, the cell trapping device according to the one aspect of the 

present invention can be easily disassembled in such a degree that the 

disassembly does not cause the trouble in the workability at the 

collection stage of the cells. 

[0011] Preferably, at least one of the lid member and the storage 

20 member includes guide parts extending along an outer edge of a surface 

at a peripheral edge part of the surface to be an outer surface in the 

intersecting directions at the time of assembly, the fastening members 

include claws protruding from a surface facing to the surface including 

the guide parts, and the fastening members be configured to be slidable 

25 along the guide parts by engaging the claws with the guide parts. This 

allows each fastening members to be attached and detached only in a 
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direction along each guide part and thus unexpected detachment of the 

fastening members can be prevented. 

[0012] The guide parts may be protrusions. In this case, the guide 

parts can be provided without thinning the entire housing. Also, the 

5 guide parts may be grooves. In this case, the guide parts can be 

provided without thickening the entire housing. 

[0013] It is preferable that the cell trapping device further include a 

supporting member configured to support the filter between the lid 

member and the storage member, the lid member or the storage member 

10 have a groove having a depth in the intersecting direction at a position 

of an outer side from the filter region at the time of assembly, the 

supporting member have a shape that allows the supporting member to 

be accommodated in the groove, and the supporting member 

accommodated in the lid member or the storage member support the 

15 filter by pressing the filter to the groove side of the lid member or the 

storage member at an outer circumference side from the filter region. 

In this aspect, the filter is supported by pressing the filter by the groove 

part that the lid member or the storage member has and the supporting 

member accommodated in the groove part and thus the position of the 

20 filter is difficult to move at the time of detaching the lid member form 

the storage member. Consequently, the risk of the scatter of the cells 

trapped in the filter is further reduced. 

[0014] In addition, it is preferable that the lid member of the cell 

trapping device include: a first protrusion part provided at a position 

25 outward from the filter region and inward from an outer edge of the 

filter at the time of assembly and to protrude outward from a surface of 
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a side to which the filter is attached; and a first fitting part provided at a 

position outward away from the first protrusion part and a position 

where at least a part of the filter is overlapped at the time of assembly 

and configured to fit with the storage member, the storage member 

5 include: a second protrusion part provided at a position corresponding to 

the first protrusion part at the time of assembly and located at a position 

corresponding to the first protrusion part to protrude; and a second 

fitting part configured to fit with the lid part at the time of assembly, one 

of the first fitting part and the second fitting part have a convex shape 

10 and the other have a concave shape, and the channel be formed inside 

the housing by locating the first protrusion part and the second 

protrusion part at a corresponding position sandwiching the filter and 

the filter is fastened by fitting the first fitting part and the second fitting 

part at an outer circumference side from the filter region. 

15 [0015] In the above aspect, the filter is fastened by the first protrusion 

part of the lid member and the second protrusion of the storage member 

and, by fitting the first fitting part and the second fitting part located at 

further outside, the outer circumference part of the filter is sandwiched 

therebetween. This result in fastening the filter between the lid 

20 member and the storage member with the filter being pulled from the 

center of the filter to the outward direction and thus the filter does not 

generate wrinkles or the like. Consequently, the cells contained in the 

test liquid passing through the filter region located inside the filter can 

be suitably trapped. In addition, the filter is sandwiched by the first 

25 protrusion part and the second protrusion part from both sides at the 

position to be the outer circumference side of the filter region, and thus 
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the channel of the liquid is blocked from the outside and diffusion of the 

liquid through the filter and other components in the device can be 

prevented when the liquid (test liquid or treatment liquid) is introduced 

to the inside of the cell trapping device. This results in preventing 

5 seepage of the liquid to the outside. Consequently, the cells in the test 

liquid can be trapped at the filter region and the trapped cells can be 

easily and precisely observed without disassembling the device. The 

filter is fastened by fitting with the first protrusion part and the second 

protrusion part and thus the filter can be fastened in a state of reduction 

10 in fluctuation of the height of the filter surface. This allows the 

workability at the time of microscopic observation of the cells to be 

improved. 

[0016] It is preferable that the cell trapping device further include a 

sealing member configured to be sandwiched between the filter and at 

15 least one of the first protrusion part and the second protrusion part and 

to have elasticity, and the sealing member may be located at all regions 

corresponding to the first protrusion part and the second protrusion part 

in a state of sandwiching the filter. This results in improved blocking 

property of the channel inside of the housing. 

20 [0017] It is preferable that an outer surface of the storage member 

protrude in the intersecting direction, compared with an edge part of the 

storage member side of the fastening members. This can maintain the 

observation stage and the filter in parallel when, for example, the filter 

is supported parallel to the outer surface of the storage member at the 

25 time of microscopic observation of the trapped cells without detaching 

the fastening members and thus the workability at the time of 

8 



microscopic observation is improved. It is preferable that an outer 

surface of the lid member protrude in the intersecting direction 

compared with an edge part of the lid member side of the fastening 

members. This makes the fastening members not obstacle to an 

5 objective lens in the relative movement of the housing and the objective 

lens and thus the workability at the time of microscopic observation is 

improved. It is preferable that a length of the fastening members in the 

intersecting direction be equal to or less than the thickness of the 

housing. In this case, improvement of the workability at the time of 

10 the microscopic observation is easy to achieve. 

[0018] It is preferable that the filter in the ceil trapping device have a 

plurality of alignment holes at positions outward from the filter region 

and inward from an outer edge of the filter and at least one of the lid 

member and the storage member have hole parts provided at positions 

15 corresponding to the alignment holes. As the method for producing 

the cell trapping device, it is preferable that the filter have a plurality of 

alignment holes at positions outward from the filter region and inward 

from an outer edge of the filter and at least one of the lid member and 

the storage member have hole parts provided at positions corresponding 

20 to the alignment holes, and the method include aligning the lid member 

or the storage member and the filter by inserting stick-like jigs whose 

edge parts are inserted into the hole parts through the alignment holes at 

the time of overlapping the filter with the lid member or the storage 

member. This results in improving the alignment of the filter and at 

25 least one of the lid member and the storage member and thus the 

repeatability of the support balance of the filter can be further improved. 
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[0019] The test liquid introduced into the cell trapping device according 

to one aspect of the present invention may be blood and the trapped 

cells may be circulating tumor cells. The cell trapping device 

according to one aspect of the present invention is particularly suitable 

5 for trapping the circulating tumor cells in blood. 

[0020] A cell trapping system according to one aspect of the present 

invention includes: the cell trapping device; test liquid supplying means 

for supplying the test liquid to the introduction channel of the cell 

trapping device; treatment liquid supplying means for supplying the 

10 treatment liquid for treating the cells trapped in the filter to the 

introduction channel of the cell trapping device by passing the treatment 

liquid through the filter; and selecting means for selecting the liquid to 

supply to the cell trapping device from the test liquid and the treatment 

liquid. 

15 [0021] According to the cell trapping system, the trapping process of 

the cells In the test liquid can be effectively earned out compared with 

conventional systems by having the configuration of selecting the 

supplied liquid to the cell trapping device by the selection means and, 

based on the selection result, supplying the test liquid or the treatment 

20 liquid to the cell trapping device. 

Advantageous Effects of Invention 

[0022] According to the present invention, the cell trapping device 

being easy to disassemble and having the improved repeatability of the 

support balance (almost equal pressure is applied) of the filter can be 

25 provided. In addition, the cell trapping system provided with this cell 

trapping device and the method for producing the cell trapping device 
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can be provided. 

Brief Description of Drawings 

[0023] FIG. 1 is a schematic perspective view illustrating the 

configuration of a cell trapping device. 

5 FIG 2 is a side view of the side having a discharge channel of 

FIG L 

FIG 3 is a schematic perspective view of a lid member seen 

from above. 

FIG 4 is a schematic perspective view of the lid member seen 

10 from below. 

FIG 5 is a view illustrating the inner structure of the lid member 

and an arrow view of the V-V section in FIG 3. 

FIG 6 is a schematic perspective view of the storage member 

seen from above. 

15 FIG 7 is a schematic perspective view of a storage member seen 

from below. 

FIG 8 is a view illustrating the inner structure of the storage 

member and an arrow view of the VHI-VIII section in FIG. 6. 

FIG 9(A) is a perspective view and FIG 9(B) is a plane view of 

20 the fastening member. 

FIG 10 is a view illustrating the structure of a filter. 

FIG 11 is a view illustrating other examples of the shapes of a 

through-hole provided in the filter. 

FIG 12 is a disassembled perspective view illustrating the 

25 configuration of the cell trapping device. 

FIG 13 is a view schematically illustrating the section before the 
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lid member, the filter, a gasket, and the storage member are assembled 

and corresponds to the sectional view of the Xffi-XIII section of FIG. 1. 

FIG 14 is a view in which only the left part in FIG 13 is 

enlarged. 

5 FIG 15 is a view after the lid member, the filter, the gasket, and 

the storage member are assembled and the view corresponds to FIG. 13. 

FIG 16 is a view in which only the left part in FIG 15 is 

enlarged and the view corresponds to FIG 14. 

FIG 17 is a view illustrating a method for equipping the 

10 fastening members. 

FIG. 18 is a schematic perspective view illustrating the 

configuration of the modified example of the cell trapping device. 

FIG 19 is a schematic perspective view illustrating the 

configuration of other modified example of the cell trapping device. 

15 FIG. 20 is a schematic sectional view illustrating the 

configuration of other modified example of the cell trapping device. 

FIG. 21 is a schematic sectional view illustrating the 

configuration of other modified example of the cell trapping device. 

FIG 22 is a schematic sectional view illustrating the 

20 configuration of other modified example of the cell trapping device. 

FIG 23 is a view illustrating a modified example of the 

fastening member. 

FIG 24 is a block diagram illustrating the configuration of a cell 

trapping system. 

25 Description of Embodiments 

[0024] Hereinafter, configurations for carrying out the present invention 
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will be described in detail with reference to the attached drawings. In 

the description of the drawings, the same sign is assigned to the same 

element and redundant descriptions are omitted. 

[0025] (Cell trapping device) 

5 FIG. 1 is a schematic perspective view illustrating the 

configuration of a cell trapping device according to an embodiment of 

the present invention and FIG 2 is a side view of the side having the 

discharge channel of FIG 1. The cell trapping device 1 illustrated in 

FIG 1 has a function for trapping specific cells in a biological liquid 

10 with a filter provided inside the cell trapping device 1. As a 

particularly preferable example, the cell trapping device 1 has a function 

that red blood cells, white blood cells, and platelets (hereinafter, these 

are collectively called "blood cell components") contained in the blood 

are passed and circulating tumor cells called CTCs are trapped from 

15 blood containing the CTCs. The cells trapped with the filter are 

observed with a microscope or the like after applying staining treatment 

by introducing a washing liquid, a staining liquid, and the like into the 

device. 

[0026] The cell trapping device 1 shown in FIG 1 is provided with a 

20 housing 10 and a filter through which a test liquid passes provided 

inside the housing 10. The test liquid is a liquid in which cells are 

dispersed. The housing 10 is configured to include a lid member 100 

and a storage member 200. The dimension and the shape of the part 

surrounded with a lid member side guide parts and a storage member 

25 side guide parts are preferably approximately square shape having a one 

side length of 10 mm to 100 mm in a plane view from the viewpoint of 
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workability and observability. The one side length is preferably 15 

mm to 70 mni and further preferably 20 mm to 30 mm. The thickness 

of the housing 10 (corresponding to H2 in FIG. 2) is preferably 2 mm to 

20 mm, more preferably 3 mm to 15 mm, and further preferably 5 mm 

to 10 mm from the viewpoint of the movable range in the height 

direction of observation equipment. 

[0027] The lid member 100 and the storage member 200 are fastened to 

each other by clamping them from both sides in an overlapped direction 

(intersecting direction of the filter) with four fastening members 60 

(60A to 60D). The four fastening members 60 are located at the 

peripheral edge part of the housing 10 so as to surround the filter. 

[0028] As the material for the lid member 100 and the storage member 

200, a material having relatively high rigidity is preferably selected. 

This allows deformation caused by applying pressure at the time of 

assembling and fastening the cell trapping device 1 to be reduced. 

However, use of a material having excessively high rigidity generates 

scratches of the filter when stress is applied to the fitting part. The 

rigidity of the material can be represented by, for example, Young's 

modulus. Consequently, as the material of the lid member 100 and the 

storage member 200, a material having Young's modulus at room 

temperature of 0.1 GPa to 100 GPa is preferable and that of 1 GPa to 10 

GPa is more preferable. Young's modulus can be measured by 

generally known Ewing's method. 

[0029] The lid member 100 is preferably made of a material having 

translucency to the light having a wavelength used at the time of 

detecting the cells that are targets of observation, particularly the light 
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having a visible wavelength region. Examples of the material for the 

lid member 100 may include glass, quartz glass, plastics (particularly, 

acrylic resins), and macromolecules such as polydimethylsiloxane. 

The material, however, is not limited to these materials. The lid 

5 member 100 and the storage member 200 are not necessarily made of 

the same material. However, the materials are preferably the same 

material from the viewpoint that the stress applied to the fitting part at 

the time of the assembly is equally applied to the lid member side and 

the storage member side. As the materials for the lid member 100 and 

10 the storage member 200, an acrylic resin having low autofluorescence 

property is preferable and poly(methyl methacrylate) is particularly 

preferable because tliis material enables the device to be produced in a 

large quantity. Generally, when tumor cells are observed, staining 

treatment is carried out to the target cells with a fluorescence reagent 

15 and thereafter the treated cells are irradiated with the light having a 

wavelength of ultraviolet or visible light of 300 nm to 800 nm to carry 

out fluorescence observation. Therefore, as the lid member 100, a 

material having low autofluorescence is preferably selected so that the 

material itself does not emit light at the time of irradiation with the light 

20 having the wavelength (this phenomenon is called "low 

autofluorescence property"). Generally, organic macromolecules 

having aromatic rings such as a polystyrene resin and a polycarbonate 

resin have a high autofluorescence property and thus these 

macromolecules are not suitable for the above purpose in many cases. 

25 [0030] The lid member 100 has introduction channels 101 and 102 for 

introducing the test liquid containing the cells to be observation target 
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and the treatment liquid for staining treatment of the cells trapped on the 

filter into the inside (also refer to FIG. 5). The storage member 200 

has a discharge channel 201 for discharging the test liquid from the 

inside to the outside. In the following description, a direction of 

5 attaching the introduction channels 101 and 102 is defined as an X axis 

direction, a horizontal direction orthogonal to the X axis is defined as a 

Y axis direction, and a vertical direction ortliogonal to the X axis and Y 

axis is defined as a Z axis direction. 

[0031] Subsequently, the configuration of the cell trapping device 1 will 

10 be described in detail. First, each configuration of the lid member 100, 

the storage member 200, the fastening members 60, and the filter will be 

described and thereafter the cell trapping device formed by assembling 

these components will be described. 

[0032] (Lid member) 

15 First, the lid member 100 will be described. FIGs. 3 to 5 are 

views illustrating the configuration of the lid member 100. FIG 3 is a 

schematic perspective view of the lid member 100 seen from above. 

FIG. 4 is a schematic perspective view of the lid member 100 seen from 

below. FIG 5 is an arrow view of the V-V section in FIG. 3. 

20 [0033] As illustrated in FIGs 3 to 5, in the lid member 100, two channel 

parts 105 and 106 are attached to a main body part 110 made of a plate 

member having an approximately square shape so as to protrude along 

the X axis direction from a side edge of the main body part 110 to the 

outside. The channel parts 105 and 106 are attached at a position apart 

25 from the center along the Y axis direction so that the channel parts 105 

and 106 are located at different positions with each other when the lid 
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member 100 is seen from the X axis direction. Here, the channel part 

106 illustrated in FIG. 5 will be described. The channel part 105, 

however, has a similar configuration. 

[0034] In the lid member 100, an introduction region 120 made of 

5 concave space in order that the test liquid passes through the filter is 

provided. The introduction region 120 is provided in the upper 

position of the filter region in the filter so that the region providing a 

through-hole in the filter attached between the lid member 100 and the 

storage member 200 is included when the cell trapping device I is seen 

10 from above. To the corners of the introduction region 120, the 

introduction channels 101 and 102 are connected through the 

perforations 109 and 113 for connection. The introduction region 120 

is a space for guiding the test liquid or the treatment liquid introduced 

from the introduction channels 101 and 102 to the through-hole of the 

15 filter. 

[0035] Here, the introduction channel 102 will be further described 

using FIG 5. The channel part 106 is provided with the introduction 

channel 102 extending along the X axis inside the channel part 106. 

The introduction channel 102 is configured to include an introduction 

20 opening 102A, a channel 102B extending from the introduction opening 

102Ato the inside, and a channel 102C connecting to the channel 102B 

and having a smaller hole diameter than the hole diameter of the 

channel 102B. In addition, a perforation 111 passing through the 

channel part 106 in the vertical direction (Z axis direction) is provided 

25 between the channel 102B and the chamiel 102C (on the other hand, a 

perforation 107 is provided in the channel part 105). In the perforation 
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Ill, a valve provided with a perforation functioning as a channel 

opening and closing valve (channel opening and closing mechanism) is 

inserted. This allows the opening and closing of the channel to be 

carried out by this channel 102B. A perforation 113 for connecting the 

5 introduction region 120 and the introduction channel 102 is provided at 

the edge part of the introduction channel 102 in the main body part 110 

side so as to communicate to the introduction channel 102. This 

allows the liquid (the test liquid or die treatment liquid) introduced from 

the introduction opening 102A to be transferred to the introduction 

10 region 120 through the channel 102B, the channel 102C, and the 

perforation 113. 

[0036] At the peripheral edge of the introduction region 120, a first 

protrusion part 125 for preventing the liquid introduced into the 

introduction region 120 from leaking outside is provided so as to 

15 extending from the main body part 110 toward the lower position. As 

illustrated in FIG 4, when the lid member 100 is seen from below, the 

first protrusion part 125 has an approximately quadrilateral shape in XY 

plane and has a shape in which, like a two-blade wind turbine, only the 

region connected to the perforations 109 and 113 passing through the 

20 introduction channels 101 and 102 protrudes from the outer 

circumference of the quadrilateral shape. Here, an excessively narrow 

width of the contact surface of the first protrusion part 125 and the filter 

30 described below results in an insufficient plane, whereas an 

excessively wide width results in no liquid sealing effect due to 

25 excessively low surface pressure. Consequently, the width of the first 

protrusion part 125 is preferably 0.1 mm to 2 mm and more preferably 
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0.5 mm to 1 mm. The high height of the first protrusion part 125 can 

increase the pressure at the time of sandwiching the filter and thus the 

seepage prevention effect of the liquid can be improved. However, the 

excessively high height of the protrusion part results in increase in the 

5 thickness of the whole cell trapping device 1. This may cause trouble 

in observation operation of the cell trapping device and thus the 

thickness is preferably 0.05 mm to 1 mm and more preferably 0.1 mm 

to 0.8 mm. 

[0037] A first fitting part 130 made of a convex part having a 

10 quadrilateral shape is formed so that the first fitting part 130 is provided 

away from the first protrusion part 125 and surrounds the peripheral 

edge of the first protrusion part 125. Form the viewpoint of the 

strength of the lid member 100 and the fitting property to the filter 30, 

the length of the one side of the first fitting part 130 in the X axis 

15 direction or the Y axis direction is preferably 8 mm to 30 mm, more 

preferably 10 mm to 25 mm, and further preferably 15 mm to 20 mm. 

The width of the convex part configuring each side of the first fitting 

part 130 is preferably 1 mm to 5 mm, more preferably 1 mm to 3 mm, 

and further preferably 1.5 mm to 2 mm. As illustrated in FIG. 5, the 

20 height of the first fitting part 130 is higher than that of the first 

protrusion part 125. In addition, only in the side extending along the Y 

axis direction in the outer edge of the main body part 110, alignment 

protrusion parts 135 protruding toward the lower position (toward the 

upper position in FIG 4) are provided so as to be connected to the 

25 channel parts 105 and 106. These alignment protrusion parts 135 are 

used for aligning and orienting the lid member 100 and the storage 
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member 200 at the time of assembling the cell trapping device 1. 

[0038] As illustrated in FIG. 3, in the main body part 110 having 

approximately square shape, a lid member side guide parts 151 (151Ato 

15 ID) extending in an anticlockwise direction in the plane view along 

5 the peripheral edge parts from respective end (respective corner) as a 

starting point are provided at the four-side peripheral edge parts of the 

surface to be an upper surface at the time of assembly. The lid 

member side guide parts 151 are protrusions protruding toward the 

upper position of the lid member 100 and define a direction where the 

10 fastening members 60 slide by engaging the claws of the fastening 

members 60 described below with the lid member side guide parts. 

Among the four peripheral edge parts, each of the lid member side 

guide parts 151A and 151B is attached to the side having longer 

distance in the peripheral edge parts segmentalized with the channel 

15 parts 105 and 106 in the peripheral edge parts attaching the channel 

parts 105 and 106 at the side edge. In other words, the lid member 

side guide part 151A and the lid member side guide part 15 IB are 

provided at positions diagonal with respect to the center of the main 

body part 110 in a plane view. On the other hand, in the remaining 

20 peripheral edge parts not attaching the channel parts 105 and 106, each 

of the lid member side guide parts 151C and 15 ID is provided in the 

side where a channel part that is one of the channel parts 105 and 106 

located at the front side is attached (in the case of FIG 2, the left side in 

the drawing) when the main body part 110 is seen from the Y axis 

25 direction. In other words, the lid member side guide part 151C and lid 

member side guide part 15 ID are provided at positions diagonal with 
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respect to the center of the main body part 110 in a plane view. As 

illustrated in FIG. 3, the stepped parts of the starting points of the lid 

member side guide parts 151A to 15 ID and the upper surface of the 

main body part 110 are chamfered obliquely. 

5 [0039] The lid member side guide parts 151 (151A to 151D) extend 

from the positions close to the edge part of the main body part 110 as 

the starting point to an approximately center part in each peripheral 

edge part of the main body part 110. From the approximately center 

part, lid member side stoppers 152 (152A to 152D) are continuously 

10 provided and continuously extend along the peripheral edge parts. The 

lid member side stoppers 152A to 152D are protrusions having higher 

height than the height of the lid member side guide parts 151Ato 151D 

and define limit positions where the fastening members 60 described 

below slide along the lid member side guide parts 151Ato 151D. The 

15 lid member side stoppers 152Ato 152D extend to the positions close to 

the edge parts opposite to the starting points of the lid member side 

guide parts 151A to 151D in each peripheral edge part. The parts of 

the lid member side stoppers 152A and 152B in the peripheral edge 

parts attaching the channel parts 105 and 106 are integrated with the 

20 base parts of the channel parts 105 and 106. 

[0040] The widths of the lid member side guide parts 151A and 151B 

and the lid member side stoppers 152A and 152B in the X axis direction 

are set to be larger than the widths of the lid member side guide parts 

151C and 151D and the lid member side stoppers 152C and 152D in the 

25 Y axis direction. This reason will be described below. 

[0041] (Storage member) 
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Subsequently, the storage member 200 will be described. 

FIGs. 6 to 8 are views illustrating the configuration of the storage 

member 200. FIG. 6 is a schematic perspective view of the storage 

member 200 seen from above. FIG. 7 is a schematic perspective view 

5 of the storage member 200 seen from below. FIG 8 is an arrow view 

of the Vni-VIII section in FIG 6. 

[0042] As illustrated in FIGs. 6 to 8, in the storage member 200, a 

channel part 205 is attached to a main body part 210 made of a plate 

member having an approximately square shape so as to protrude along 

10 the Y axis direction from a side edge of the main body part 210 to the 

outside. The channel part 205 is attached to the center of the side edge 

of the main body part 210. 

[0043] The storage member 200 is provided with a discharge region 

220 made of a concave space where the test liquid passing through the 

15 filter passes. The discharge region 220 is provided at the lower 

position of the region attaching the filter so that the region where the 

through-hole is provided in the filter attached to the storage member 

200 is included when the cell trapping device 1 is seen from above. 

The discharge region 220 is connected to the discharge channel 201 

20 through a perforation 209 for comiection and is a space for discharging 

the test liquid through the discharge channel 201. 

[0044] The discharge channel 201 will be further described using FIG 

8. In the inside of the channel part 205? the discharge channel 201 

extending along the Y axis is provided. The discharge channel 201 is 

25 configured to include a discharge opening 201 A, a channel 201B 

extending from the discharge opening 201A to the inside, and a channel 

22 



201C connecting to the channel 201B and having a smaller hole 

diameter than the bore diameter of the channel 20IB. A perforation 

207 passing through the channel part 205 in the vertical direction (the Z 

axis direction) is provided on the channel 201C. In the perforation 

5 207, a valve provided with a perforation functioning as a channel 

opening and closing valve is inserted. This allows the opening and 

closing of the channel 201C to be carried out by this valve. A 

perforation 209 for connecting the discharge region 220 and the 

discharge channel 201 is provided at the edge part of the discharge 

10 channel 201 in the main body part 210 side so as to communicate to the 

discharge channel 201. This allows the liquid (the test liquid or the 

treatment liquid) reached to the discharge region 220 through the filter 

to be transferred to the discharge opening 201A through the perforation 

209, the channel 201C, and the channel 201B. 

15 [0045] At the peripheral edge of the discharge region 220, a second 

protrusion part 225 for reducing fluctuation of the height of the filter in 

the XY plane to planarize is provided so as to extend from the main 

body part 210 toward the upper position. As illustrated in FIG. 6, 

when the storage member 200 is seen from above, the second protrusion 

20 part 225 has an approximately quadrilateral shape in XY plane and has a 

shape like a two-blade wind turbine. This shape corresponds to the 

first protrusion part 125 of the lid member 100. Here, an excessively 

narrow width of the contact surface of the second protrusion part 225 

and the filter 30 described below results in an insufficient plane, 

25 whereas an excessively wide width results in no liquid sealing effect due 

to excessively low surface pressure. Consequently, the width of the 
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second protrusion part 225 is preferably 0.1 mm to 3 mm and more 

preferably 0.5 mm to 2 mm. The high height of the second protrusion 

part 225 can increase the pressure at the time of sandwiching the filter 

and thus the seepage prevention effect of the liquid can be further 

5 improved. However, the excessively high height of the protrusion part 

results in increase in the thickness of the whole cell trapping device 1. 

This may cause trouble in observation operation of the cell trapping 

device and thus the thickness is preferably 0.05 mm to 1 mm and more 

preferably 0.1 mm to 0.8 mm. 

10 [0046] A second fitting part 230 made of a concave part having a 

quadrilateral shape is formed so that the second fitting part 230 is 

provided away from the second protrusion part 225 and surrounds the 

peripheral edge of the second protrusion part 225. The second fitting 

part 230 is provided so as to correspond to the first fitting part 130 of 

15 the lid member 100. From the viewpoint of the capacity of the first 

fitting part 130, the length of the one side of the second fitting part 230 

in the X axis direction or the Y axis direction is required to be longer 

than the length of the fitting part 130 and is preferably 9 mm to 31 mm, 

more preferably 16 mm to 26 mm, and further preferably 16 mm to 21 

20 mm. The width of the concave part configuring each side of the 

second fitting part 230 is preferably 1.1 mm to 6 mm, more preferably 

1.1 mm to 4 mm, and further preferably 1.6 mm to 3 mm. In the 

present embodiment, the example in which the first fitting part 130 is 

the convex part and the second fitting part 230 is the concave part is 

25 described. However, these parts may have the opposite configurations. 

[0047] A region located between the second protrusion part 225 and the 
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second fitting part 230 and not providing a part corresponding to the 

blade in the "shape like a two-blade wind turbine" is provided with two 

bottomed holes (hole parts) 240 in diagonal positions with each other. 

The bottomed holes 240 are used for aligning the storage member 200 

5 and the filter 30 as described below. The bottomed holes 240 may be 

through-holes passing through the storage member. In the present 

embodiment, the example in which the bottomed holes 240 are provided 

in the storage member 200 side is described. However, the bottomed 

holes 240 may be provided at the lid member 100 side. 

10 [0048] The difference of dimensions between the second fitting part 

230 of the storage member 200 and the first fitting part 130 of the lid 

member 100 is preferably determined in consideration of the thickness 

of the filter 30. The difference between the inside of the second fitting 

part 230 and the inside of the first fitting part 130 (the difference of the 

15 insides of the fitting part seen from the center of the member) is 

preferably 0.005 mm to 0.3 mm, more preferably 0.005 mm to 0.2 mm, 

and further preferably 0.005 mm to 0.1 mm. When the difference 

between the inside of the second fitting part 230 and the inside of the 

first fitting part 130 is thinner than the thickness of the filter, the gap is 

20 thinner than the thickness of the filter. However, if the lid member and 

the storage member are made of plastics, the lid member and the storage 

member relatively have elasticity and fixing force when the filter is 

fitted is increased and thus this configuration is preferable. 

[0049] In the storage member 200, in addition to the second fitting part 

25 230, alignment grooves 235 are provided only in the direction 

orthogonal to the direction extending to the outer edge providing the 
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channel part 205 in the outer edges of the main body part 210 (the X 

axis direction), that is, the side extending along to the Y axis direction. 

These alignment grooves 235 are used for aligning and orienting the lid 

member 100 and the storage member 200 at the time of assembling the 

5 cell trapping device 1. In the same direction as the direction where the 

outer edge providing the channel part 205 in the outer edges of the main 

body part 210 extends (the X axis direction), covering parts 250 

extending toward the upper position and covering the side parts of the 

lid member 100 are provided. 

10 [0050] As illustrated in FIG. 7, in the main body part 210 having the 

approximately square shape, a storage member side guide parts 251 

(251A to 25 ID) extending along peripheral edge parts from respective 

ends (respective corners) as a starting point are provided at the four-side 

peripheral edge part of the surface to be a lower surface (a surface 

15 exposed to the outside) at the time of assembly. The storage member 

side guide parts 251A to 25 ID are protrusions protruding toward the 

lower position (toward the upper position in FIG 7) of the storage 

member 200 and defines a direction where the fastening members 60 

slide by engaging the claws of the fastening members 60 described 

20 below with the storage member side guide parts. The storage member 

side guide parts 251A to 25 ID are provided at positions corresponding 

to the lid member side guide parts 151A to 15ID, respectively, in the 

thickness direction of the housing 10 at the time of assembling the 

storage member 200 and the lid member 100. For example, in the 

25 peripheral edge part attaching the channel part 205, the storage member 

side guide part 251C is provided at the side being the right side 
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illustrated in FIG. 7 when the channel part 205 is seen from the Y axis 

direction as the front side with respect to the main body part 210 in FIG 

7. As illustrated in FIG 7, stepped parts of the starting points of the 

storage member side guide parts 251A to 25 ID and the upper surface of 

5 the main body part 210 are chamfered obliquely. 

[0051] The storage member side guide parts 251 (251Ato 251D) are 

extended from the position close to the edge part of the main body part 

210 as the starting points to an approximately center part in each 

peripheral edge part of the main body part 210. From the 

10 approximately center part, storage member side stoppers 252 (252A to 

252D) are continuously provided and continuously extend along the 

peripheral parts. The storage member side stoppers 252A to 252D are 

protrusions having higher height than the height of the storage member 

side guide parts 251A to 25 ID, define limit positions where the 

15 fastening members 60 described below slide along the storage member 

side guide parts 251A to 251D, and function as the legs of the cell 

trapping device 1 at the time of use and observation of the cell trapping 

device 1 (refer to FIG 8). The storage member side stoppers 252A to 

252D extend to the positions close to the edge parts opposite to the 

20 starting points of the storage member side guide parts 252A to 252D in 

each peripheral edge part. The storage member side stopper 252C in 

the peripheral edge part attaching the channel part 205 is integrated with 

the base parts of the channel parts 205. 

[0052] When the lid member 100 and the storage member 200 are made 

25 of plastics such as an acrylic resin, these members can be produced by 

injection molding. The method for producing the lid member 100 and 

27 



the storage member 200, however, is not limited to the method for 

production described above. 

[0053] (Fastening member) 

Subsequently, the fastening member 60 will be described. The 

5 FIG. 9(A) is a perspective view of the fastening member 60 and FIG 

9(B) is a front view of the fastening member 60. The fastening 

member 60 is an integratedly molded member forming a shape in which 

a transverse section is one face of the side part of the tubular body being 

an approximately quadrilateral shape (that is, a U shape of the 

10 transverse section) and fastens the lid member 100 and the storage 

member 200 by clamping so as to press from both sides in a direction 

where these members are overlapped (a direction intersecting with the 

filter). 

[0054] At the inner surface of the U shape and a tip part of the U shape, 

15 the fastening member 60 has claws 61 and 61 protruding each other in 

opposite directions where the lid member 100 and the storage member 

200 should be clamped. These claws 61 and 61 extend to a direction 

corresponding to the height of the "tubular body of the approximately 

quadrilateral shape". In other words, the claws 61 and 61 extend to a 

20 direction along the peripheral edge parts of the lid member 100 and the 

storage member 200 when the fastening members 60 are located at the 

peripheral edge part of the housing 10 and can slide along the lid 

member side guide parts 151 and the storage member side guide parts 

251 by engaging with the lid member side guide parts 151 and the 

25 storage member side guide parts 251. From the viewpoint of more 

uniformly pressing, the length of the fastening member 60 in the sliding 
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direction is preferably 3 mm to 20 mm, more preferably 4 mm to 15 

mm, and further preferably 5 mm to 10 mm. With respect to the length 

of fastening member 60 in the sliding direction, a ratio of the length of 

fastening member 60 in the sliding direction to the length of the one 

5 side of the peripheral edge part of the housing 10 equipped with the 

fastening member 60 is preferably 0=2 to 0.4. 

[0055] From the viewpoint of uniformly pressing the peripheral edge 

part of the housing 10 to fasten, identical fastening members are 

preferably used as the fastening members 60. For example, the 

10 fastening members 60 having the same shape and the same size or 

having less fluctuation of the applied pressure are preferably used, 

[0056] As the material for the fastening member 60, a material having 

appropriate elasticity (2 GPa to 5 GPa as Young's modulus), excellent 

tensile strength (500 kg/cm" or more), and elongation in a range of 10% 

15 to 100% is preferable and a polycarbonate resin or a polyacetal resin is 

preferable. 

[0057] (Filter) 

Subsequently, the filter 30 provided between the lid member 100 

and the storage member 200 will be described using FIG 10. 

20 [0058] As illustrated in FIG 10, the filter 30 is configured to include a 

filter region 33 forming a plurality of through-holes 32 in a sheet 31 in a 

thickness direction to pass the test liquid. In FIG 10, the shape of the 

through-holes 32 in the surface of the sheet 31 is a wave-like shape. 

The through-holes 32 having the wave-like shape is formed by 

25 connecting a plurality of perforations having a rectangular shape or a 

rounded rectangular shape in the surface of the sheet at the edges with 
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each other in a predetermined intersection angle. In the filter 30 of 

FIG. 10, the wave-like shape of the through-holes 32 is formed along the 

X axis direction. 

[0059] The sheet 31 is an approximately square shape and provides 

5 cutout parts 34 at four corners. Outside from the region where the 

cutout parts 34 are formed, folding regions 35 are formed. At the 

positions outside from the filter region 33 and inside form the outer 

edge of the filter 30, alignment holes 36 that are through-holes different 

from the through-holes 32 in the filter region 33 are formed. Two 

10 alignment holes 36 are formed at the diagonal positions in the 

approximately square shape of the sheet 31. The folding regions 35 

and the alignment holes 36 are used at the time of attaching the filter 30 

to the cell trapping device 1. This will be described below. 

[0060] The material of the sheet 31 is preferably a metal as a main 

15 component. The main component means a component having the 

highest ratio in the material forming the sheet 31. By using the metal 

as the main component of the material of the sheet of the filter 30, the 

fluctuation of the size of the through-holes becomes smaller and thus 

cells can be separated and concentrated in high accuracy. In addition, 

20 metal are more rigid than any other materials such as plastics and thus a 

size or a shape tends to be retained even when force is externally 

applied. Therefore, it is considered that separation and concentration 

in high accuracy are possible by deforming the blood components (in 

particular, white blood cells) having slightly larger size than the hole 

25 diameter of the through-hole to pass through the through-hole. In 

white blood cells, some white blood cells having almost same size as 
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the target cells to be separated and concentrated exist and thus only the 

target cells may fail to be distinguished in high concentration simply by 

the size difference. However, white blood cells has higher deformation 

capacity than that of the cells and thus white blood cells can pass 

5 through the holes smaller than the white blood cells themselves by 

external force such as suction or pressurization. This may allow the 

cells and white blood cells to be separated or the cells to be 

concentrated. Here, the "concentration" means that an existence ratio 

of the number of the cells that are the target for separation and 

10 concentration to the number of the white cells before and after passing 

the test liquid through the cell trapping device is increased. 

[0061] Examples of the material of the metal used for the sheet 31 may 

include gold, silver, copper, aluminum, tungsten, nickel, chromium, and 

alloys of these metals. The material of the metal, however, is not 

15 limited to these metals. The metal may be used singly or may be used 

as an alloy with other metals or the oxide of the metal for adding 

functionality. From the viewpoint of price and easy availability, 

nickel, copper, gold, and a metal containing these metals as a main 

component are preferably used. In particular, a metal containing 

20 nickel as a main component is preferably used. When the sheet 31 is 

formed of the material containing nickel as the main component, the 

surface of the nickel is preferably plated with gold. The gold plating 

can prevent oxidation of the filter surface and thus adhesion of the cells 

and the blood cell components to filter become uniform. This allows 

25 the repeatability of data to be improved. 

[0062] The thickness of the filter 30 is preferably 3 pin to 100 pm. 
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When the film thickness is determined to be the above range, the filter is 

easily handled and is adequate for high-precision processing. The 

height difference of the plane of the filter region in the filter is 

preferably 16 \im or less, where the height difference is determined as 

5 the difference between the maximum and the minimum in focal 

distances at the time of observing the five places in total of the ends and 

the center parts of the filter surfaces with a microscope. 

[0063] The size of the filter 30 depends on the size of the cell trapping 

device 1. The size of the filter region 33 in the filter 30 provided with 

10 the through-holes 32 and passing the test liquid is preferably 25 mm to 
J 2 2 1,000 mm . The size is more preferably 25 mm to 225 mm and 

further preferably 25 mm" to 100 mm . The size of the filter region 33 

more than 1,000 mm results in increase in a dead space. The size of 

the filter region 33 less than 25 mm" results in longer process time. 

15 The size of the filter region 33 corresponds to the center part in the 

introduction region 120 of the lid member 100 illustrated in FIG. 4 and 

the center part in the discharge region 220 of the storage member 200 

illustrated in FIG. 6. In other words, the filter region 33 in the filter 30 

is attached to the position corresponding to the center parts described 

20 above. 

[0064] Subsequently, as illustrated in FIG 10, the shape of the 

through-holes 32 provided in the filter 30 can be the wave-like shape, 

that is, a connected through-holes formed by connecting edge parts of 

two single through-holes having a rectangular shape or a rounded 

25 rectangular shape (a rectangular shape whose edge corners are rounded) 

in a predetermined angle. For the through-hole having the rectangular 

32 



shape or the rounded rectangular shape (hereinafter, collectively called 

an "approximately rectangular shape"), the length of the shorter side of 

the approximately rectangular shape of the single through-hole can be 

set in a range of about 5 jam to about 15 jam. On the other hand, the 

5 length of the longer side can be adequately changed depending on the 

size of the filter and the range is about 10 |im to 5 mm. The hole 

diameter of the through-holes 32 provided in the filter 30 can be 

changed depending on the size of the trap-target cells. The hole 

diameter of the through-holes means a diameter of the largest sphere 

10 that can pass through each through-hole 32. For example, the hole 

diameter of the through-holes 32 in FIG 10 can be the shorter side of 

the single through-hole. 

[0065] For the shape of the through-holes 32, the case of the wave-like 

shape is described in FIG 10 and this shape can be changed to the other 

15 shapes. As illustrated in FIG 11, representative example of the 

modified shapes of the through-hole may include (A) a circular shape, 

(B) a rectangular shape, (C) a round rectangular shape (edge corners are 

rounded), (D) a round rectangular shape (shorter sides of the rectangular 

shape is arcs), (E) a wave like shape (three rounded rectangular shapes 

20 are continuously connected so that the edges of the single through-holes 

having the rectangular shape are alternately faced with each other), and 

(F) a circular wave-like shape (five semicircle grooves are connected at 

the edges alternately facing with each other). The shape of the 

through-hole is not particularly limited to the examples illustrated in 

25 FIG 11. For example, the shape may be a wave-like shape in which 

four or more of the single holes of the round rectangular shape are 
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connected or may be a continuous through-hole shape in which a 

plurality of single through-holes having not the round rectangular shape 

but the rectangular shape whose comers are not rounded are connected. 

[0066] Example of a method for production the filter in which 

5 through-holes 32 having a small hole diameter in the filter 30 can be 

precisely formed may include a method of using metal plating using a 

photoresist. Specifically, the method for producing includes the steps 

of laminating a photoresist on a metal foil; overlapping a photomask 

having a translucent part similar to a shape of a through-hole on the 

10 photoresist to expose; forming a photoresist pattern by developing the 

exposed photoresist and removing an uncured part of the photoresist; 

plating the removed part of the photoresist pattern with a metal to form 

a metal plating pattern having lower height than the height of the 

photoresist pattern; removing the metal foil by chemical dissolution to 

15 give a structure made of the metal plating pattern and the photoresist 

pattern; and removing the photoresist pattern from the structure to give 

a metal plating pattern (filter) having the through-holes 32 

corresponding to the translucent part. The method for producing the 

filter 30, however, is not limited to the above method. 

20 [0067] (Method for assembling cell trapping device) 

Subsequently, the method for assembling cell trapping device 1 

will be described using FIG. 12 to FIG 17. FIG 12 is a disassembled 

perspective view illustrating the configuration of the cell trapping 

device 1. FIG 13 is a view schematically illustrating the section 

25 before the lid member 100, the filter 30, sealing members (gaskets) 40s 

and the storage member 200 are assembled and corresponds to the 

34 



sectional view of the XUI-XIH section of FIG I. FIG 14 is a view in 

which only the left part in FIG 13 is enlarged. FIG 15 is a view after 

the lid member 100, the filter 30, the sealing member 40, and the 

storage member 200 are assembled and the view corresponds to FIG 13. 

5 FIG. 16 is a view in which only the left part in FIG 15 is enlarged and 

the view corresponds to FIG 14. FIG 17 is a view illustrating a 

method for equipping the fastening members. 

[0068] As an outline of the method for assembling the cell trapping 

device 1, as illustrated in FIG 12 to FIG 14, the storage member 200, 

10 the sealing member 40B, the filter 30, the sealing member 40A, and the 

lid member 100 are stacked in this order and thereafter, as illustrated in 

FIG 15 and FIG 16, the storage member 200 and the lid member 100 

are fitted. By equipping the fastening members 60 to the housing 10 

formed by fitting the lid member 100 and the storage member 200, the 

15 lid member 100 and the storage member 200 are fastened each other and 

the assembly of the cell trapping device 1 is completed. 

[0069] First, as illustrated in FIG 12, the cell trapping device 1 is 

assembled by stacking the lid member 100, the lid member side sealing 

member 40A, the filter 30, the storage member side sealing member 

20 40B, and the storage member 200 in this order from upward to 

downward along the Z axis. At this time, the channel parts 105 and 

106 of the lid member 100 are determined to extend along the X axis 

direction and the channel part 205 of the storage member 200 is 

determined to extend along the Y axis direction by setting the lid 

25 member 100 and the storage member 200 in a direction where the pair 

of the alignment protrusion parts 135 and the alignment grooves 235 are 
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faced. This provides a configuration in which the channel parts 105, 

106, and 205 protrude in different directions with each other. 

[0070] The sealing members 40 (40A and 40B) are members 

sandwiched between the first protrusion part 125 of the lid member 100 

5 and the filter 30 and the second protrusion part 225 of the storage 

member 200 and the filter 30. The sealing members 40 are located 

whole regions where the first protrusion part 125 and the second 

protrusion part 225 exist and have an annular shape formed by punching 

out the center as the shape of the filter region 33 in order not to cover 

10 the filter region 33. The material of the sealing members 40 is not 

particularly limited as long as the material has elasticity and can 

maintain liquid-tight properties of the housing 10. For example, 

silicone rubber is used. The thickness of the sealing members 40 is 

preferably 0.05 jam to 0.3 JJXQ. 

15 [0071] Valves 401, 402, and 403 that function as channel opening and 

closing valves are inserted into perforations 107, 111, and 207, 

respectively, after assembling these members. These valves 401, 402, 

and 403 are provided with channel holes 401A, 402A, and 403A, 

respectively, extending in a horizontal direction. When the valves are 

20 inserted into the perforations 107, 111, and 207, the channel holes of the 

valves correspond to the introduction channels 101 and 102 and the 

discharge channel 201, respectively. By rotating the valves, opening 

and closing of the channel holes and introduction channels (or discharge 

channel) can be switched. At the time of use, the leakage of the liquid 

25 is prevented and the introduction and discharge of the liquid are guided 

to appropriate directions by inserting stoppers 411, 412, and 413 into the 
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perforations 109,113, and 209, respectively. 

[0072] The configuration of the inside of the cell trapping device 1 

when the cell trapping device 1 is assembled using FIG. 13 to FIG 16 

will be described. FIG 13 is a view schematically illustrating the 

5 section before the lid member 100, the filter 30, and the storage member 

200 are assembled and corresponds to the sectional view of the 

Xni-Xin section of FIG 1. Here, the channel part 205 is not 

illustrated. FIG 14 is a view in which only the left part in FIG 13 is 

enlarged. FIG 15 is a view after assembly and FIG 16 is an enlarged 

10 view thereof. 

[0073] As illustrated in FIG 12 to FIG 14, the storage member side 

sealing member 40B is located at the position being the upper position 

of the second protrusion part 225 of the storage member 200. 

[0074] Subsequently, the filter 30 is located at the position being upper 

15 position of the discharge region 220, the second protrusion part 225, and 

the second fitting part 230 of the storage member 200. When the filter 

30 is located, the filter 30 can be easily aligned by inserting stick-like 

jigs into the alignment holes 36 and 36 of the filter 30 and inserting the 

edge of these jigs into the bottomed holes 240 and 240 of the storage 

20 member 200. Alternatively, the filter 30 can be also easily aligned by 

electing the jigs at the bottomed holes 240 and 240 of the storage 

member 200 and passing the alignment holes 36 of the filter 30 through 

the elected jigs. The positions corresponding to the bottomed holes 

240 and the alignment holes 36 in the storage member side sealing 

25 member 40B are cut out so that the filter 30 can be aligned using the 

jigs as described above (refer to FIG 12). By carrying out the 
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alignment as described above, the through-holes of the filter 30 can be 

easily and always located in the same predetermined direction at the 

time of assembling the cell trapping device 1 as well as the filter 30 can 

be located in high accuracy. This results in further improving the 

5 repeatability of cell trap. 

[0075] Subsequently, the lid member side sealing member 40A is 

located at the position being the upper position of the filter 30. Then, 

the lid member 100 is located at the position where the first protrusion 

part 125 and second protrusion part 225 correspond and at the position 

10 where the first fitting part 130 and the second fitting part 230 

correspond and these members are approached in the vertical direction. 

[0076] As illustrated in FIGs. 15 and 16, the lid member 100 and the 

storage member 200 can be approached to the position where each of 

the first protrusion part 125 and the second protrusion part 225 

15 sandwiches the filter 30 through the lid member side sealing member 

40A and the storage member side sealing member 40B. At this time, 

the first fitting part 130 and the second fitting part 230 stop in a state 

that a part of the fitting part 130 and a part of the second fitting part 230 

are fitted. At this time, the filter 30 is supported by sandwiching the 

20 filter with the first protrusion part 125 and the second protrusion part 

225 and is sandwiched between the first fitting part 130 and the second 

fitting part 230 at further outer position. As a result, the folding 

regions 35 of the filter 30 are folded downward mainly by pressing 

down the lid member 100. By sandwiching the filter 30 so as to press 

25 the filter 30 from the periphery in a direction from the center part of the 

inside of the filter 30 to the outside, the tensile force from the center to 
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the outside is applied and the filter 30 is sandwiched between the lid 

member 100 and the storage member 200 in a state of applying the 

tensile force. This reduces fluctuation of the height of the filter surface 

and results in the excellent smoothness of the filter 30. 

5 [0077] Nonuniform force at the time of sandwiching the filter 30 with 

the lid member 100 and the storage member 200 may cause strain to 

generate winkles or slack in the filter 30. Consequently, the second 

fitting part 230 of the storage member 200 and the first fitting part 130 

of the lid member 100 are provided around the entire outer edge 

10 circumference of the filter 30 and are preferably fitted so as to 

uniformly sandwich the filter 30. However, by sandwiching the filter 

30 with the first protrusion part 125 and the second protrusion part 225, 

slight tensile force is applied in the circumferential direction to generate 

winkle and thus the clearance parts for reducing the winkles are 

15 preferably formed by providing the cutout parts 34 at the four corners of 

the filter 30. 

[0078] After the storage member 200 and the filter 30 are aligned using 

the jigs, the jigs are removed before the lid member 100 and the storage 

member 200 are overlapped. In other words, the filter 30 is aligned to 

20 the storage member 200 but the position of the filter 30 is not fixed. 

Therefore, the filter 30 can respond to position change without physical 

barrier against the tensile force and the like until the filter 30 is finally 

fastened in the inside of the housing 10, and thus the winkle and the like 

are more difficult to generate at the time of fastening the filter 30 

25 between the lid member 100 and the storage member 200. 

[0079] Subsequently, a method for equipping the fastening members 60 
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will be described. As illustrated in FIG 17, the fastening member 60C 

is approached to the lid member side guide part 151C and the storage 

member side guide part 251C corresponding to the lid member side 

guide part 151C from the X axis direction in a state that the U shape 

5 opening part faces to the housing 10 side to engage the claws 61 and 61 

to the lid member side guide part 151C and the storage member side 

guide part 251C, respectively. Equipping the fastening member 60C is 

completed by sliding the fastening member 60C in the X axis direction. 

At this time, the fastening member 60C may slide until the side part of 

10 the fastening member 60C hits the side part of the lid member side 

stopper 152C and the side part of the storage member side stopper 252C 

or the slide of the fastening member 60C may stop on the way without 

hitting the side parts of the stoppers. 

[0080] Similarly, in order to equip the housing 10 with the fastening 

15 member 60B, the fastening member 60B is approached to the lid 

member side guide part 15IB and the storage member side guide part 

251B corresponding to the lid member side guide part 151B from the Y 

axis direction in a state that the U shape opening part faces to the 

housing 10 side to engage each of the claws 61 and 61 to the lid 

20 member side guide part 15 IB and the storage member side guide part 

25 IB (also refer to FIG. 2). Equipping the fastening member 60B is 

completed by sliding the fastening member 60B in the Y axis direction. 

The thickness of the part of the housing 10 that the fastening members 

60 clamp, that is, the distance between the outer surfaces of the lid 

25 member side guide parts 151 and the storage member side guide parts 

251 is larger than the distance between the inner surfaces of the U shape 
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of the fastening member 60. By clamping the part in the housing 10 

having thicker distance than the distance of between the inner surfaces 

of the U shape of the fastening member 60, the filter 30 can be fastened 

in a state that the filter 30 is evenly stretched. When the sealing 

5 members are inserted, the distance between the outer surfaces of the lid 

member side guide parts 151 and the storage member side guide parts 

251 is a distance formed when the storage member 200, the sealing 

member 40B, the filter 30, the sealing member 40A, and the lid member 

100 are overlapped in this order. The difference between the distance 

10 between the inner surfaces of the U shape of the fastening member 60 

and the distance between the outer surfaces of the lid member side guide 

parts 151 and the storage member side guide parts 251 is preferably 0 

mm to 0.3 mm, more preferably 0.05 mm to 0.25 mm, and further 

preferably 0.1 mm to 0.2 mm. 

15 [0081] When the widths of the lid member side guide parts 15 IB and 

151C are noticed, the width in the X axis direction of the lid member 

side guide part 15 IB is larger than the width in the Y axis direction of 

the lid member side guide part 151C by the thickness of the covering 

part 250 of the storage member 200. By setting the widths of the lid 

20 member side guide part 151B and the lid member side stopper 152B in 

the X axis direction larger than the widths of the lid member side guide 

part 151C and the lid member side stopper 152C in the Y axis direction 

as described above, the distance of the outer edge of the housing 10 and 

the distance of parts of the lid member side guide parts 151B and 151C 

25 where the claws 61 of the fastening members 60 are engaged are equal. 

In other words, each peripheral edge part of the housing 10 can be 
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equipped with the fastening members 60 having the same shape and the 

same size. Being able to use the fastening members 60 having the 

same shape and the same size as described above means being able to 

use identical fastening members 60 having uniform pressing force. 

5 This is preferable from the viewpoint of fastening the housing 10 by 

pressing the peripheral edge part of the housing 10 in uniform load. 

[0082] Although not illustrated in FIG. 17, the housing 10 can be 

equipped with the fastening members 60A and 60D in a similar way as 

described above. By equipping the housing 10 with the four fastening 

10 members 60A to 60D as described above, the fastening members 60 can 

be located at the peripheral edge part of the housing 10 so as to surround 

the filter 30. 

[0083] As illustrated in FIG 2, in the cell trapping device 1 completed 

by equipping the housing 10 with the fastening members 60, the length 

15 HI of the housing 10 in the thickness direction (a direction intersecting 

with the filter) of the fastening member 60 is equal to or less than the 

thickness H2 of the housing 10. In other words, in the thickness 

direction of the housing 10, the most protruding part at the outer surface 

of the storage member 200 (the storage member side stoppers 252A to 

20 252D; also refer to FIG. 8) is more protruding than the edge part of the 

fastening member 60 in the storage member 200 side and the most 

protruding part at the outer surface of the lid member 100 (the lid 

member side stoppers 152A and 152B; also refer to FIG 5) is more 

protruding than the edge part of the fastening member 60 in the lid 

25 member 100 side. Therefore, for example, when the filter 30 is 

supported in parallel to the outer surface of the storage member 200 at 
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the time of observing the trapped cells with a microscope without 

removing the fastening members 60, the observation stage and the filter 

30 are maintained in parallel and thus the workability at the tune of the 

microscopic observation is improved (when the edge part of the 

5 fastening member 60 in the storage member 200 side is more protruding 

than the most protruding part at the outer surface of the storage member 

200, it is difficult to maintain the observation stage and the filter 30 in 

parallel). At the time of microscopic observation, the fastening 

members 60 are not an obstacle of an objective lens in the relative 

10 movement of the housing 10 and the objective lens and thus the 

workability at the time of the observation is improved. In FIG. 2, the 

top parts of the valves 401 and 402 are more protruded than the lid 

member side stoppers 152A and 152B. These top parts are sufficiently 

away from the introduction region 120 of the lid member in such a 

15 degree that these top parts are not obstacles for the operation of the 

objective lens at the time of microscopic observation and thus these top 

parts are not included in the thickness H2 of the housing 10. 

[0084] The cell trapping device 1 of the above-described embodiment 

may be the cell trapping devices of the following embodiments. The 

20 cell trapping device 1A illustrated in FIG 18 is an embodiment in which 

the device has not four fastening members 60 but two fastening 

members 60. The cell trapping device 1A is a device in which two 

fastening members 60C and 60D are removed from the cell trapping 

device 1. Accordingly, the cell trapping device 1A is configured not to 

25 provide the lid member side guide parts 151C and 151D and lid member 

side stoppers 152C and 152D in the lid member 100 and the storage 

43 



member side guide parts 251C and 25 ID and the storage member side 

stoppers 252C and 252D in the storage member 200. Even in such an 

embodiment, the repeatability of the support balance of the filter 30 is 

excellent. 

5 [0085] The cell trapping device IB illustrated in FIG. 19 is an 

embodiment in which the locations of the guide parts and the stoppers 

provided in the lid member 100 and the storage member 200 are 

changed. In two sides of peripheral edge part to which the channel 

parts 105 and 106 are not attached in the side edges in the four sides of 

10 the peripheral edge part of the lid member 100 in the cell trapping 

device IB, each pair of the lid member side guide part 151C and the lid 

member side stopper 152C and the lid member side guide part 15 ID 

and the lid member side stopper 152D are located at inverse positions to 

the cell trapping device 1 illustrated in FIG 1. 

15 [0086] In other words, the lid member side guide part 151C extends 

along the peripheral edge part from the position close to the corner 

where the starting point of the lid member side guide part 15 IB is 

provided to the side where the channel part 105 is attached. The lid 

member side stopper 152C is continuously located from the 

20 approximately center part of the peripheral edge part and continuously 

extends along the peripheral edge part. Similarly, the lid member side 

guide part 15 ID extends along the peripheral edge part from the 

position close to the corner where the starting point of the lid member 

side guide part 151A is provided to the side where the channel part 106 

25 is attached. The lid member side stopper 152D is continuously located 

from the approximately center part of the peripheral edge part and 
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further extends along the peripheral edge part. Each of the four lid 

member side stoppers 152 extends to the corner of the lid member 100 

and connected to the lid member side stopper 152 in the adjacent side at 

the corner each other. 

5 [0087] Along with the above change in the lid member side guide parts 

151 and the lid member side stoppers 152, the storage member side 

guide parts 251 and the storage member side stoppers 252 of the storage 

member 200 are also changed in the cell trapping device IB illustrated 

in FIG 19. In other words, the storage member side guide part 251C, 

10 the storage member side stopper 252C, the storage member side guide 

part 25 ID and the storage member side stopper 252D are provided at 

the positions corresponding to the lid member side guide pat 151C, the 

lid member side stopper 152C, the lid member side guide part 15 ID and 

the lid member side stopper 152D , respectively, in the thickness 

15 direction of the housing 10. 

[0088] In the cell trapping device IB, the lid member side stopper 152B 

and the lid member side stopper 152D as well as the lid member side 

stopper 152A and lid member side stopper 152C are connected to each 

other at the comers, and thus the lid member 100 obtains higher 

20 strength. As a result, deformation caused by the load at the time of 

clamping by the fastening members 60 becomes smaller and thus the 

peripheral edge parts of the lid member 100 and the storage member 

200 can be pressed by a more uniform load. 

[0089] The overlapped part of the lid member 100 and the storage 

25 member 200 can also be changed. For example, the first protrusion 

part 125, the second protrusion part 225, the first fitting part 130, and 
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the second fitting part 230 illustrated in FIG 16 are not necessarily 

provided. In this case, as shown in FIG 20, an embodiment in which, 

instead of these parts, the overlapped parts of both of the lid member 

100 and the storage member 200 are a flat shape to support the filter 30 

5 may be employed. In the embodiment illustrated in FIG 20, a gasket 

is not used. An embodiment using a gasket, however, is more 

preferable because of excellent liquid-tight properties. In this case, the 

first protrusion part and the second protrusion part illustrated in FIG 13 

are more preferably provided to the lid member 100 and the storage 

10 member 200 because of more excellent liquid-tight properties. 

[0090] As illustrated in FIG 21, an embodiment in which the part in 

which the second fitting part 230 is formed in the cell trapping device 1 

is determined as a groove part 23OA having a depth in the intersecting 

direction with the filter 30 and an annular supporting member 70 having 

15 a shape that can be accommodated in the groove part 230A is 

accommodated in the groove part 23 OA may be employed. Here, 

compared with the cell trapping device 1 illustrated in FIG 16, the 

length of the first fitting part 13 0 is shortened by the length occupied by 

the height of the supporting member 70. The supporting member 70 

20 accommodated in the storage member 200 presses the filter 30 to the 

groove part 230A side of the storage member 200 at the outer 

circumference side from the filter region 33, whereby the filter 30 is 

supported. 

[0091] Here, from the viewpoint of the accommodation capacity for 

25 accommodating the first fitting part 130 and the supporting member 70, 

the dimension of the groove part 230A in the X axis direction or the Y 
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axis direction (a width of the groove) is preferably 1.1 mm to 6 mm, 

more preferably 1.1 mm to 4 mm, and further preferably 1.6 mm to 3 

mm. The dimension of the supporting member 70 in the X axis 

direction or the Y axis direction (the width of the part constituting one 

5 side) may be a dimension that can be accommodated in the groove part 

23OA. From the viewpoint of fastening the filter 30 by repulsive force 

using elasticity of the supporting member 70 and the first fitting part 

130, however, the supporting member 70 and the groove part 23OA 

preferably have the same dimension or the supporting member 70 is 

10 preferably slightly larger than the groove part 230A. Specifically, the 

difference of the dimensions between the supporting member 70 and the 

groove part 230A is preferably 0 mm to 0.20 mm and more preferably 0 

mm to 0.15 mm, and further preferably 0 mm to 0.10 mm. The 

thickness of the supporting member 70 (the length of the groove part 

15 230A in the depth direction) is preferably 0.5 mm to 2.0 mm and more 

preferably 1.0 mm to 1.5 mm. 

[0092] In this embodiment, not depending on the fitting of the lid 

member 100 and the storage member 200, the support of the filter 30 is 

maintained in the state that the filter 30 is still sandwiched between the 

20 supporting member 70 and the groove part 230A even when the lid 

member 100 opens. This further reduces the movement of the filter 30 

at the time of disassembly of the housing 10 and thus the risk of the 

scatter of the trapped cells in the filter 30 is further reduced. The 

second fitting part 230 of the cell trapping device 1 illustrated in FIG 1 

25 and FIG 16 is a quadrilateral shape surrounding the peripheral edge of 

the second protrusion part 225 (that is, an annular shape). However, 
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the groove part 23OA in this embodiment illustrated in FIG 21 is not 

necessarily formed as a continuous annular shape and, depending on the 

shape of the folding regions 35 of the filter 30, the groove part 230A 

may be formed, for example, in a shape in which the middle of the ring 

5 is separated. The supporting member 70 is preferably formed of a 

member having elasticity. Specifically, a material having a Young's 

modulus of 0.2 GPa to 2 GPa and an elongation of 50% to 100% is 

preferably used for the supporting member 70. As such a material, 

polyethylene or polypropylene is preferable. 

10 [0093] In the above embodiment using the supporting member 70, an 

embodiment in which the first fitting part 130 is completely removed 

may be employed. In addition, as illustrated in FIG 22, an 

embodiment in which the first protrusion part 125 and the second 

protrusion part 225 are removed may be employed. In the 

15 embodiment illustrated in FIG 22, a gasket is not used. However, an 

embodiment in which a gasket is used may be employed. The 

embodiment in which a gasket is used is preferable because of excellent 

liquid-tight properties. At this time, an installation of the first 

protrusion part and the second protrusion part illustrated in FIG. 13 to 

20 the lid member 100 and the storage member 200 is more preferable 

because of more excellent liquid-tight properties. The above 

embodiment is described using an example in which the storage 

member 200 is provided with the groove part 230A. The groove part 

23 OA may be provided in the lid member 100. 

25 [0094] Also, another embodiment may be employed for the fastening 

member 60. FIG 23(A) is the perspective view of a fastening member 
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60A. FIG. 23(B) is the front view of the fastening member 60A. FIG 

23(C) is the view of the C-C sectional view of the fastening member 

60A. As illustrated in FIGs. 23(A) to (C), the part of the fastening 

member 60A extending in the thickness direction of the housing 10 at 

the time of equipping to the housing 10 is hollow. Specifically, in the 

fastening member 60A, each of the hollow part 62 is formed at the 

aforementioned parts in both sliding directions. The hollow parts 62 

preserve a thickness in such a degree that the inside of the fastening 

member 60A does not communicate with each other as a bottom part 63 

and the bottomed holes are formed. 

[0095] (Cell trapping system) 

Subsequently, the cell trapping system using the cell trapping 

device 1 will be described. FIG 24 is a block diagram illustrating the 

configuration of the cell trapping system. As illustrated in FIG 24, the 

cell trapping system 500 is configured to include the cell trapping 

device I, a test liquid supply container 51 (means for test liquid supply) 

and a treatment liquid supply container 52 (means for treatment liquid 

supply) reserving the test liquid and the treatment liquid that are 

supplied through each of the two introduction channels included in the 

cell trapping device 1, a test liquid supply channel 53 (means for test 

liquid supply) connecting the test liquid supply container 51 and the cell 

trapping device 1, a treatment liquid supply channel 54 (means for 

treatment liquid supply) connecting the treatment liquid supply 

container 52 and the cell trapping device 1, a discharge channel 55 

connected to the discharge channel included in the cell trapping device 1 

and flowing the discharged liquid discharged from the discharge 
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channel to the outside, a discharged liquid collection container 56 

connected to the a discharge channel 55 and collecting the discharged 

liquid, and a control part 57 (means for selection) selecting the liquid to 

be supplied to the cell trapping device 1 from the test liquid and the 

5 treatment liquid and controlling the channel switching and other 

operations. 

[0096] The control of the channel switching and the like are carried out 

by the control part 57. Specific examples of the method for switching 

the channel may include a method for opening and closing the channel 

10 opening and closing valve of the cell trapping device 1. Liquid 

transfer in the cell trapping system 500 is preferably carried out by, for 

example, installing a peristaltic pump or the like to the channel. The 

example in which the one treatment liquid is used is described. 

However, the configuration in which a plurality of treatment liquid 

15 supply containers 52 are provided and the control part 57 controls the 

choice of treatment liquid to be supplied to the ceil trapping device 1 

may also be employed. 

[0097] As described above, the cell trapping system 500 can effectively 

carry out the trapping process of the cells in the test liquid compared 

20 with the conventional systems by having the configuration in which the 

liquid to be supplied to the cell trapping device 1 is selected by the 

control part 57 and, based on this result, the test liquid or the treatment 

liquid is supplied to the cell trapping device 1. In the cell trapping 

system 500 using the cell trapping device, after the trapping process of 

25 the cells, presence or absence of the cells can be observed with 

improved workability by directly putting the cell trapping device on the 
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observation stage without disassembling the cell trapping device. 

[0098] Hereinafter, the action of the present embodiments will be 

described. Conventional cell trapping device tend to have poor 

repeatability of the support balance of the filter in each fastening 

5 because, with regard to the fastening of the lid member and the storage 

member of the conventional cell trapping device, for example, four 

sides are fastened with screws or the lid member and the storage 

member are clamped by pressure with clamps in Patent Literature 2. 

On the other hand, in the cell trapping device 1 of the present 

10 embodiment, the lid member 100 and the storage member 200 are 

fastened by the fastening members 60A to 60D from both sides in the 

intersecting direction that is the direction intersecting with the filter 30. 

The fastening members 60A to 60D fasten the filter 30 by a 

predetermined load through the peripheral edge part of the housing 10 

15 so as to surround the filter 30 and thus the repeatability of the support 

balance of the filter 30 is improved. In particular, the cell trapping 

device 1 illustrated in FIG 1 can clamp the four-side peripheral edge 

part of the lid member 100 and the storage member 200 with more 

uniform load and thus the cell trapping device 1 is more excellent than 

20 the cell trapping device 1A illustrated in FIG 18 in which two-side 

peripheral edge part is clamped. 

[0099] In the stage of taking out the detected cells from the device, 

when the lid member and the storage member are jointed, the impact is 

applied to the filter at the time of detaching the lid member from the 

25 storage member and thus the risk of the scatter of the cells trapped in the 

filter may exist. On the other hand, in the cell trapping device 1, the 
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lid member 100 is easily separated from the storage member 200 by 

detaching the fastening members 60 and thus the impact applied to the 

filter 30 can be reduced at the time of detaching the lid member 100 

from the storage member 200. This reduces the risk of the scatter of 

5 the cells trapped in the filter. In other words, it can be said that 

disassembly of the cell trapping device 1 is easy in such a degree that 

the disassembly does not cause the trouble in the workability at the 

collection stage of the cells. 

[0100] The lid member 100 and the storage member 200 have the lid 

10 member side guide parts 151 and the storage member side guide parts 

251, respectively, and the fastening members 60 have claws engaging 

these parts. This allows the fastening members 60 to be attached and 

detached only in the direction along the guide parts 151 and 251 and 

thus unexpected detachment of the fastening members 60 can be 

15 prevented. 

[0101] In the cell trapping device 1 configured as described above, the 

filter 30 is fastened by the first protrusion part 125 of the lid member 

100 and the second protrusion part 225 of the storage member 200 and 

the outer circumference part of the filter 30 is clamped with the first 

20 fitting part 130 and the second fitting part 230 located further outside 

being fitted. This results in fastening the filter 30 between the lid 

member 100 and the storage member 200 with the filter 30 being pulled 

from the center of the filter 30 the outward direction and thus the filter 

30 does not generate wrinkles. Consequently, the cells contained in 

25 the test liquid passing through the inside of the filter region 33 can be 

suitably trapped. 
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[0102] la addition, the filter 30 is sandwiched by the first protrusion 

part 125 and the second protrusion part 225 from the both sides at the 

position to be the outer circumference part side of the filter region 33 

and thus the introduction channels 101 and 102, the introduction region 

5 120, the discharge region 220 and the discharge channel 201 are 

blocked from the outside and diffusion of the liquid through the filter 30 

and the like in the cell trapping device 1 can be prevented to prevent the 

seepage of the liquid to the outside, when the liquid (test liquid or 

treatment liquid) is introduced to the inside of the cell trapping device 1. 

10 The cell trapping device 1 maintains excellent liquid-tight properties of 

the housing 10 because the cell trapping device 1 has the sealing 

members 40. 

[0103] When the above effects are tried to be achieved, the surface 

touching to the filter 30 is preferably a plane shape in the first protrusion 

15 part 125 of the lid member 100 and the second protrusion part 225 of 

the storage member 200. The touch of the surface in the form of the 

plane surface to the filter 30 allows the liquid to be effectively sealed by 

surface pressure. The plane view shapes of the first protrusion part 

125 of the lid member 100 and the second protrusion part 225 of the 

20 storage member 200 whose surfaces are plane surfaces are preferably a 

quadrilateral shape, a circle shape, an ellipse shape, and a polygonal 

shape. In order to apply uniform tension, a regular polygonal shape or 

a circle shape, which is a symmetric shape, is more preferable. 

[0104] As described above, the embodiments of the present invention 

25 are described. The present invention, however, is not limited to the 

above embodiments and various modifications can be carried out. For 
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example, although the shapes of the lid member and the storage member 

are determined to be the approximately square shapes, the shapes may 

be a pentagon shape, a hexagon shape, or other polygonal shapes, or 

may be a circle shape or an ellipse shape. In the above embodiments, 

5 the correspondence between the fastening members and the guide parts 

is determined to be 1:1. However, a plurality of fastening members 

can be equipped to one guide part. 

[0105] In the above embodiments, the guide parts are determined to be 

the protrusion. However, an embodiment in which the guide part is 

10 determined to be a groove and the claws of the fastening member are 

engaged to the groove may be employed. In this case, the guide parts 

can be provided without increase in the thickness of the whole housing. 

In addition, an embodiment in which the guide parts are provided to 

either the lid member or the storage member may be employed. 

15 [0106] The embodiments of the fastening member is not limited to the 

fastening member having U shape section and a fastening member 

having other shape can be employed. For example, a shape in which 

the tips of the U shape approximate each other in such a degree that 

claws are touched with each other or a shape in which the fastening 

20 member has no claws may be employed. 

Reference Signs List 
[0107] 1... Cell Trapping Device, 10... Housing, 30... Filter, 36... 

Alignment Hole, 40... Sealing Member (Gasket), 60... Fastening 

Member, 70... Supporting Member, 100„. Lid Member, 101, 102... 

25 Introduction Channel, 120... Introduction Region, 125... First Protrusion 

Part, 130... First Fitting Part, 151... Lid Member Side Guide Part, 200... 

54 



Storage member, 201... Discharge Channel, 220... Discharge Region, 

225... Second Protrusion Part, 230... Second Fitting Part, 23OA-

Groove Part, 240... Bottomed Hole (Hole Part), 251... Storage member 

Side Guide Part, 500... Cell Trapping System. 
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CLAIMS 

1. A cell trapping device configured to trap cells in a test liquid 

comprising: 

a housing including a lid member having an introduction 

5 channel configured to introduce a test liquid into an inside and a storage 

member having a discharge channel configured to discharge the test 

liquid to an outside; 

a filter having a filter region in which a through-hole configured 

to pass the test liquid is formed in a thickness direction, provided on a 

10 channel between the introduction channel and the discharge channel in 

the housing, and supported between the lid member and the storage 

member by the lid member and the storage member; and 

a plurality of fastening members configured to clamp the lid 

member and the storage member from both sides in an intersecting 

15 direction that is a direction intersecting with the filter to fasten the lid 

member and the storage member to each other, wherein 

the fastening members are located along a peripheral edge part 

of the housing so as to surround the filter. 

20 2. The cell trapping device according to claim 1, wherein 

at least one of the lid member and the storage member includes 

guide parts extending along an outer edge of a surface at a peripheral 

edge part of the surface to be an outer surface in the intersecting 

directions at the time of assembly, 

25 the fastening members include claws protruding from a surface 

facing to the surface including the guide parts, and 
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the fastening members are configured to be siidable along the 

guide parts by engaging the claws with the guide parts. 

3, The cell trapping device according to claim 2, wherein the guide 

parts are protrusions. 

4. The cell trapping device according to claim 2, wherein the guide 

parts are grooves. 

5, The cell trapping device according to any one of claims 1 to 4, 

further comprising a supporting member configured to support the filter 

between the lid member and the storage member, wherein 

the lid member or the storage member has a groove having a 

depth in the intersecting direction at a position of an outer side from the 

filter region at the time of assembly, 

the supporting member has a shape that allows the supporting 

member to be accommodated in the groove, and 

the supporting member accommodated in the lid member or the 

storage member supports the filter by pressing the filter to the groove 

side of the lid member or the storage member at an outer circumference 

side from the filter region. 

6. The cell trapping device according to any one of claims 1 to 5, 

wherein 

the lid member includes: 

a first protrusion part provided at a position outward 
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from the filter region and inward from an outer edge of the filter at the 

time of assembly and to protrude outward from a surface of a side to 

which the filter is attached; and 

a first fitting part provided at a position outward away 

5 from the first protrusion part and a position where at least a part of the 

filter is overlapped at the time of assembly and configured to fit with the 

Storage member, 

the storage member includes: 

a second protrusion part provided at a position 

10 corresponding to the first protrusion part at the tune of assembly and 

located at a position corresponding to the first protrusion part to 

protrude; and 

a second fitting part configured to fit with the lid part at 

the time of assembly, 

15 one of the first fitting part and the second fitting part has a 

convex shape and the other has a concave shape, and 

the channel is formed inside the housing by locating the first 

protrusion part and the second protrusion part at a corresponding 

position sandwiching the filter and the filter is fastened by fitting the 

20 first fitting part and the second fitting part at an outer circumference 

side from the filter region is preferable. 

7. The cell trapping device according to claim 6, further 

comprising a sealing member configured to be sandwiched between the 

25 filter and at least one of the first protrusion part and the second 

protrusion part and to have elasticity, wherein 
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the sealing member is located at all regions corresponding to the 

first protrusion part and the second protrusion part in a state of 

sandwiching the filter. 

5 8. The cell trapping device according to any one of claims 1 to 7, 

wherein an outer surface of the storage member protrudes in the 

intersecting direction, compared with an edge part of the storage 

member side of the fastening members. 

10 9. The cell trapping device according to any one of claims 1 to 8, 

wherein an outer surface of the lid member protrudes in the intersecting 

direction, compared with an edge part of the lid member side of the 

fastening members. 

15 10. The cell trapping device according to any one of claims 1 to 9, 

wherein a length of the fastening members in the intersecting direction 

is equal to or less than the thickness of the housing. 

11. The cell trapping device according to any one of claims 1 to 10, 

20 wherein 

the filter in the cell trapping device has a plurality of alignment 

holes at positions outward from the filter region and inward from an 

outer edge of the filter, and 

at least one of the lid member and the storage member has hole 

25 parts provided at positions corresponding to the alignment holes. 

59 



12. The cell trapping device according to any one of claims 1 to 11, 

wherein 

the test liquid is blood, and 

the trapped cells are circulating tumor cells. 

13. A cell trapping system comprising: 

the cell trapping device according to any one of claims 1 to 12; 

test liquid supplying means for supplying the test liquid to the 

introduction channel of the cell trapping device; 

treatment liquid supplying means for supplying the treatment 

liquid for treating the cells trapped in the filter to the introduction 

channel of the cell trapping device by passing the treatment liquid 

through the filter; and 

selecting means for selecting the liquid to supply to the cell 

trapping device from the test liquid and the treatment liquid. 

14. A method for producing a cell trapping device, the cell trapping 

device comprising: 

a housing having a lid member having an introduction channel 

configured to introduce a test liquid into an inside and a storage member 

having a discharge channel configured to discharge the test liquid to an 

outside; 

a filter having a filter region in which a through-hole configured 

to pass the test liquid is formed in a thickness direction, provided on a 

channel between the introduction channel and the discharge channel in 

the housing, and supported between the lid member and the storage 
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member by the lid member and the storage member; and 

a plurality of fastening members configured to clamp the lid 

member and the storage member from both sides in an intersecting 

direction that is a direction intersecting with the filter to fasten the lid 

5 member and the storage member to each other, 

the method comprising: 

overlapping the storage member, the filter, and the lid member; 

and 

clamping the peripheral part of the housing by the fastening 

10 members so as to surround the filter. 

15. The method for producing a cell trapping device according to 

claim 14, wherein 

the filter having a plurality of alignment holes at positions 

15 outward from the filter region and inward from an outer edge of the 

filter, 

at least one of the lid member and the storage member having 

hole parts provided at positions corresponding to the alignment holes, 

and 

20 the method comprises aligning the lid member or the storage 

member and the filter by inserting stick-like jigs whose edge parts are 

inserted into the hole parts through the aHgnment holes at the time of 

overlapping the filter with the lid member or the storage member. 
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