DEVICE FOR CAPTURING OBJECT AND METHOD FOR USING THE SAME TECHNICAL FIELD
[0001] The present invention relates to a device for capturing object which captures objects such
as microorganisms and chemical substances, and a method for using the device for capturing object.
BACKGROUND ART m[0002] Conventionally, a technique of capturing objects, such as airborne
microorganisms and chemical substances, by sucking air through a filter and separating the objects by
the filter has been well-known. A well-known device for capturing m air-borne microorganisms has a

carrier, Whi%&%earg aﬁﬁs it%tbfé' am %-‘DII 0 temper al f oom
temperature, on' a cagt%%ng IS Z%@gfs to, tor exampée,@a%r??g Documgﬁfﬁésﬁgﬁ a%\%fce for

capturing object is attached to an impactor-type air sampler. When air sucked by the air sampler 20
collides with the carrier, microorganisms carried by the air flow are captured by the carrier in a gel
phase. The'gaxiersotates bymaising the temperature, and thereby the captured microorganisms with
the carrier in a sol phase are obtained from the capturing dish. The obtained microorganisms are
counted 25 88édrding to a predetermined counting method. [0003] A well-known method for
counting microorganisms is the ATP method, which quantifies adenosine triphosphates (ATPS)

extracfed from miEfSoRBRRME afd 1Ifeteby Indife iy o UNts thelfidreBrd&tisFRy I8 for

xample, Patent D nt 2).
exa F)e’Sﬂ?egtogﬂgghtcgptures objects such as microorganisms and

chemical substances, and a method for using the device for
capturing object.
BACKGROUND ART

10 [0002]

Conventionally, a technique of capturing objects, such as
airborne microorganisms and chemical substances, by sucking
ailr through a filter and separating the objects by the filter
has been well-known. A well-known device for capturing

15 air—bornenﬁcroorganismshasaicarrier,whichundergoeseaphase
transition from gel to sol at a temperature raised from room
temperature, on a capturing dish (refer to, for example, Patent
Document 1) . Such a device for capturing object is attached to
an impactor-type air sampler. When air sucked by the air samplerxr

20 collides with the carrier, microorganisms carried by the aix
flow are captured by the carrier in a gel phase. The carrier
solates by raising the temperature, and thereby the captured
microorganisms with the carrier in a sol phase are obtained £rom
the capturing dish. The obtained microorganisms are counted

25 according to a predetermined counting method.

[0003]



5 The ATP method extracts ATPs contained in the microorganisms by contacting the captured
microorganisms with an ATP extracting reagent, and counts the microorganisms based on the
intensity of luminescence measured when the extracted ATPs reacts with a luminescence reagent.
10[0004] It takes several days to obtain a counting result by, for example, a method for counting
captured microorganisms based on the number of microorganism colonies cultured in a plate medium.
On the other hand, the ATP method requires about one 15 to several hours from when
microorganisms are cg]EtHg%d #Ht“ gé%gnéc%oor%egl&%@s are counted. Thus, the éTEhrg%E%d

dramatically reducéS e reqalre ime. OWEVEr, the ATP methad %(l)ﬁlr?tss microorganisms based

on weak lymingsgence intensity substances fatact as 20.distushance factors waybe contained in a
sample toqg% counted. Thossgsét{lbstances thus need to be minl?mized. RELATED ART DOCUMENTS

PATENT RQESHMEDNT S[09Q5h2%Ratent Becumeni Aa Japaness Patent ApplicatiorchaidOpen No.
2009-131186 Patent Document 2: Japanese Patent Application Laid-Open No. 11-137293
the microorganisms {(refer to, for example, Patent Document 2} .
5 The ATP method extracts ATPs contained in the microorganisms
by contacting the captured microorganisms with an ATP
extracting reagent, and counts the microorganisms based on the
intensity of luminescence measured when the extracted ATPs
reacts with a luminescence reagent.
10 [0004]

It takes several days to obtain a counting result by, for
example, a method for counting captured microorganisms based
on the number of microorganism colonies cultured in a plate
medium. On the other hand, the ATP method reguires about one

15 to several hours from when microorganisms are captured until
the microorganisms are counted. Thus, the ATP method
dramatically reduces the required time.

However, the ATP method counts microorganisms baged on
‘weak luminescence intensity. Substances that act as

20 disturbance factors may be contained in a sample to be counted.
Those substances thus need to be minimized.
RELATED ART DOCUMENTS
PATENT DOCUMENTS
[0005]
25 Patent Document 1: Japanese Patent Application Laid-Open

No. 2009-131186



SUMMARY OF THE INVENTION PROBLEM TO BE SOLVED BY THE INVENTION 5[0006] A
conventional device for capturing object (refer to, for example, Patent Document 1) has a carrier
exposed ona capturing dish. Thus, for example, microorganisms other than those to be tested, or other
substances that act as disturbance factors may 10 attach onto the exposed carrier during the time
after microorganisms are captured onto the carrier in an air sampler and before the microorganisms
are counted. Particularly, when a test site where microorganisms are captured is far from a site where
the microorganisms are cqunted, a oss@ﬁg of 15 contamination gf the carrier may bhe further

increased. In %%eetl\‘ﬁo?@sc fBh-tie coRvatioial device TordR ﬁﬁ%@léﬁ}e%ﬂ'r fe?ggnfor example,

Patent Doglime tll)ll , the carrier may be contaminated during the time after the carrier is
removed from the air samp er and before the microorganisms 20 are counted, and thereby the

microorganrigmsgaptaie draithe geshsitegray not be accurately counted. [0007]  In light of the
described above, prior to this application, the present applicants already filed a patent application 25

related to @rlericEMoT CapRriagwhRETt BethiaBs anfiguracdo operate to capture objects in a state
where a carrier of a capturing dish is directed upward and to detect the objects in a state where the
carriefis direétedl downward (Japanese Patent Application No. 2009-295655).

A conventional device for capturing cbject (refer to, for
example, Patent Document 1) has a carrier exposed on a capturing
digh. Thug, for example, microorganisms other than those to be
tested, or other substances that act as disturbance factors may

10 attach onto the exposed carrier during the time after
microorganisms are captured onto the carrier in an air samplier
and before the microorganisms are counted. Particularily, when
a test site where microorganisms are captured is far froma site
where the microorganisms are counted, a possibility of

15 contamination of the carrier may be further increased.

In other words, when the conventional device for capturing
object (refer to, for example, Patent Document 1) is used, the
carrier may be contaminated during the time after the carrier
ig removed from the aix sampler and before the microocrganisms

26 are counted, and thereby the microorganisms captured at the
test gite may not be accurately counted.
foo07]

In light of the described above, prior to this application,
the present applicants already filed a patent application

25 related to a device for capturing object which is configured

to operate to capture objects in a state where a carrier of a



According to the device for capturing object, the carrier 5 after subjected to operations of capturing
objects is disposed in the state where the carrier is directed downward. This makes the capturing dish
itself a cover of the carrier, which can prevent substances as disturbance factors from being mixed into
the carrier. 10[0006] On the other hand, in the device for capturing object as described above,
there is a desire that a quantitative analysis and a qualitative analysis of objects captured by a carrier
be performed in parallel. For example, if the captured objects are 15 microorganisms, there is a desire
that a counting of the microorganisms and an identification of the microorganisms be performed in

parallel. FUriT & %ﬁﬁi@%ﬁﬁleﬁﬁ%ﬁ&e&%‘%gﬁﬁ&% Sihfectstto Suattiaiveanslysis is
required to_be captured 20 &t th.c%%??é'?%g%%@&%?@gﬁﬁé‘%gs(ty of.a carpet (sample)

subjected to a quaT"ltatlve analysis. One of t utions may be that a single carrier Is used for

capturing qRjects andsis thep,cubipte feexample, one portion for use in a quantitative analysis and
another for use in a qualitative 25 analysis. If the carrier is used after cutting, however, there is a
possibility that, whe theicaksierdsttid intopedonsoeheccut hogtiob jerdbe gqientitative @nalysis is
weighed, substances that act as disturbance factors are contained in the carrier, thus making it difficult
to perform ahtacuralel Beipafydie. operations of capturing objects is disposed

in the state where the carrier is directed downward. This makes
the capturing dish itself a cover of the carrier, which can
prevent substances as disturbance factors £rom being mixed into
the carrier.

10 [6008]

On the other hand, in the device for capturing object as
described above, there ig a desire that a quantitative analysis
and a gqualitative analysis of objects captured by a carriei'be
performed in parallel. For example, if the captured objects are

15 microorganisms, there is a desire that a counting of the
microorganisms and an identification of the microocrganisms be
performed in.parallei.

Further, a carrier {sample) of detected substances
subjected to a quantitative analysis is required to be captured

20 at the same time and at the same place as that of a carrier
{(sample) subjected to a gualitative analysis. One of the
solutions may be that a single carrier is used for capturing
objects and is then cut into, for example, one portion for use
in a quantitative analysis and another for use in a gqualitative

25 analysis.

If the carrier is used after cutting, however, there is



[0009] The present invention has been made in an attempt to provide: a device for capturing object
which can further accurately analyze a carrier with which substances to be io detected are captured,
when the substances to be detected are subjected to a plurality of analyses, for example, a
guantitative analysis and a qualitative analysis; and a method for using the device for capturing object.
MEANS FOR SOLVING THE PROBLEM is[0010] To solve the above problems, the present
invention provides a device for capturing object in which a carrier made to be dividable into plural

portions is placed with the plural dividable portions arranged.in sections. 20&%%11 . To solve the
above proBieRRS e preseht Mhtio b brovides 4 hrdthda 1GHising tRe RV ice 8P c8pturing object

D Il e e e - Hped U gl orions
provide: a dgyice far-capturing gbiectwhichcanuHber accurtsly anabweca eauien wittuhich
substances to be detected are captured, when the substances to be detected are subjected to a
plurality of daanalyses, ferexampleng quantitaiize anaty sivane afpuatitaiivesanalysis;sand a method for
using the device for capturing object.
5 analysis.
[0009]

The present invention has been made in an attempt to
provide: a device for capturing object which can further
accurately analyze a carrier with which substances to be

10 detected are captured, when the substances to be detected are
subjected to a plurality of analyses, for example, a
gquantitative analysis and a gualitative analysis; and a method
for using the device for capturing object.

MEANS FOR SOLVING THE PROBLEM

15 [0010]

To solve the above problems, the present invention
provides a device for capturing object in which a carrier made
to be dividable into plural porticns is placed.with.the plural
dividable portions arranged in sections.

20 [o011]

To solve the above proklems, the present invention also
provides a method for using the device for capturing object in
which a carrier made to be dividable into plural portions is
placed with the plural dividable portions arranged in sections.

25 EFFECTS OF THE INVENTION

[oo1iz2]



BRIEF DESCRIPTION OF THE DRAWINGS [0013] 10FIG. 1 is a diagram showing a structure of a
microorganism counting apparatus having a device for capturing object mounted therein according to a
first embodiment of the present invention. FIG. 2 is a perspective view showing the vicinity of a 15
mounting unit for the device for capturing object in the microorganism counting apparatus of FIG. 1
according to the first embodiment. FIG. 3 is a cross-sectional view showing the device for
capturing object mounted on the mounting unit in the 20 microorganism counting apparatus of FIG. 1
according to the first embodiment. FIG. 4 is a flowchart of operations of the microorganism

counting apparatie’5aB&8 DRthstiERoTs SPa o I UM o it iy - fhe frstA@RBSTirEht. 25FIG. 5
isa perspecg)iv% v'eV\‘/V EO\ging the gfﬁléqqeefor cg@%ﬂigg @'e(g aézforzdein%t% gh rfirg;:e b@%iment.
fod i e davice 1or chptufing SLiEatof FIC:

FIG. 6A is anjex% ode perspg&ive ViSW Showir ice for capturing object of viewed from

obliquely appyeacearding to-the first gmbgdiraents1G8B is:ah gxRledegnsrspaative view showing
the device for capturing object of FIG.
subgtances to be detected are subjected to a plurality of

5 analyses, for example, a guantitative analysis and a
gqualitative analysis; and a method for using the device for
capturing object.

BRIEF DESCRIPTICN OF THE DRAWINGS
[0013]

10 FIG. 1 is a diagram showing a structure of a microorganism
counting apparatusg having a device for capturing cbiject mounted
therein according to a first embodiment of the present
invention.

FIG. 2 is a perspective view showing the vicinity of a

15 mounting unit for the device for capturing object in the
microorganism counting apparatus of FIG. 1 according to the
first embodiment.

FIG. 3 ig a cross-sectional view showing the device for
capturing cbject mounted on the mounting unit in the

20 microorganigm counting apparatus of FIG. 1 according to the
first embodiment.

FIG. 4 is a flowchart of operations of ﬁhe micrecorganism
counting apparatus based on instructions of a control unit
according to the first embodiment.

25 FIG. 5 1s a perspective view showing the device for

capturing object according to the first embediment.



5 5 viewed from obliquely below according to the first embodiment. FIG. 7 is a cross-sectional
view along a line VII-VII in FIG. 5 according to the first embodiment. FIG. 8 is a perspective view
showing a method for capturing lo microorganisms using the device for capturing object according to
the first embodiment. FIG. 9 is a perspective view showing how a carrier is divided in the device
for capturing object according to the first embodiment. 15FIG. 10A1 to FIG. 10A4 are each a
cross-sectional view of the device for capturing object, showing a method for using the device for
capturing object in the microorganism counting apparatus according to the first embodiment. FIG.

10B1 to FIG. 10B# 4te 85chhARMZRIAShERLERaRGHM EAGWINGHYE 28 ViBhiflFsHLfiter in the

cases of FIG. 10A1 to FIG. 10A4, respectively, according to.the first embodiment. FIG. 11l is an
exploded p an v?e%?%ﬁgv%nrrl\% Y ]sgljrﬁgt%ré) %If ge%%ptugrin‘é}“ Isﬁgcfgr%?ngo'%% Eﬁg orﬁﬁ&? 12Ais an

exploded %eéée'%@kvggvi_%w showing adevice 25 for capturing:objest viewed from phiiguely above
according to a second first embodiment. FIG. 12B is an exploded perspective view showing the
device for gapispiagobjectieweshsammeptiguetichelow aesorhng ta-thesseedrad erslBodiaent.

5 5 viewed from obliquely below according to the first
embodiment.

FIG. 7 ig & cross-sectional view along a line VII-VITI in
FIG. 5 according to the first embodiment.

FIG. 8 ig a perspective view showing a method for capturing

10 microorganisms using the device for capturing object according
to the first embodiment.

FIG. 9 is a perspective view showing how a carrier is
divided in the device for capturing object according to the
first embodiment.

15 FIG. 10Al to FIG. 10A4 are each a cross-sectional view of
the device for capturing object, showing a method for using the
device for capturing object in the microorganism counting
apparatus according to the first embodiment. FIG. 10B1l to FIG.
10B4 are each an enlarged schematic diagram showing the

20 vwvicinity of a filter in the cases of FIG. 10A1 to FIG. 10A4,
respectively, according to the first embodiment.

FIG. 11 is an exploded plan view showing a structure of
a capturing dish according to a variation.

FIG. 12A is an exploded perspective view showing a device

25 for capturing object viewed from ockliguely above according to

a second first embodiment. FIG. 12B is an exploded perspective



FIG. 13 is a cross-sectional view along a line VII-VII in FIG. 5 according to the second embodiment.
5FIG. 14 is a perspective view showing how a carrier is divided in the device for capturing object
according to the second embodiment. EMBODIMENTS FOR CARRYING OUT THE INVENTION
lo[0014] A device for capturing object according to an embodiment of the present invention will be
described in detail with reference to the drawings as appropriate. The embodiment will be described
using a device for capturing object for capturing 15 air-borne microorganisms (for example, microbes

and fungi) as an example. However, the ob'éects captured by the device for capturing object of the
present inVEHABNTRAY bRiERSCOBICITATERE FFRRSIAFofeE Qfehfics SUBRESteS T Re objects are

not limited t% olid o 'ects,fnd may beénist. 20 0011}5% 56 First will be described an overall structure of
i e

a microorgBRishT SuRting apparafte s quibPed with Vit for Captutng object according to the

embodiment, andy gethod fgr gounying IicKa0rgADiBS LY S AGIAOIGRNIST-GORLIRG, 25 anparatus.

Second will be described the device for capturing object accordingo the first embodiment and a
method forgging sthe deyiegifeg capturing eieen®0fbodiment .

5 FIG. 14 is a perspective view showing how a carrier is
divided in the device for capturing object according to the

gecond embodiment.

EMBODIMENTS FOR CARRYING OUT THE INVENTICN
10 [0014]

A device for capturing object according to an embodiment
of the present invention will ke described in detail with
reference to the drawings as appropriate. The embodiment will
be described using a device for capturing ocbject for capturing

15 éir—borne microorganisms (for example, microbes and fungi)} as
an example. However, the objects captured by the device for
capturing object of the present invention may be microscopic
particles of metal or of chemical substances. The objects are
not limited to solid cbjects, and may be mist.

20 [0015]

First will be described an overall structure of a
microorganigm counting apparatus equipped with the device for
capturing ob-ject according to the embodiment, and a method for
counting microorganisms by the microorganism counting

25 apparatus. Second will be described the device for capturing

obiject according to the first embodiment and a method for using



coverall Structure of Microorganism Counting Apparatus> As shown in FIG. 1, a microorganism
counting apparatus 10 5 is an apparatus for counting microorganisms contained in a sample according
to the ATP method. The microorganism counting apparatus 10 includes a mounting unit 102 mounting
a device for capturing object 1 (refer to FIG. 2) having the sample therein, a liquid tank 105, a
hot-water supplying unit 103, a suction io unit 104, a reagent cartridge 2 having multiple reagents R, a
dispensing unit 106, a luminescence-intensity measurement unit 107, and a control unit 108, which are
housed in a cabinet 101. For simplicity, FIG. 1 shows the cabinet 101 and the reagent cartridge 2
in a dasheBRf o GIHEE IS TarfPHhHS # 15%865 e for capturing object 1. [0017]  As shown in
FIG. 2, the C())]u_lgrjing unit 102 has a recessed portion 102a receiving the device for capturing object 1
(a housing[g; .“The mounting unit 162 also includes an engaging ring 20 102b. As described below, a

heater 1026 {yefeLiq FiG.3)Js epabesidedio,an alyoninum resubes syrayading i recessed portion

102a, that is, forming the recessed portion 102a. To form the recesséed poition 102a, other highly heat

conductive materiad reaybe usedinstead of iecalyaigemimeniain230gl8hdhe-angagiog ring 102b
is attached on the periphery of the opening of the recessed portion 102a. As described in detail below,

the housing$ isrmepsated=on:thefmountingrunit § 08 yremgagpng tresengagiag riad 102bawith first
engaging claws 62a provided on the housing 6 of the device for capturing object 1. The engaging ring
102b has @asmtlsorrRrIZbisuEha plaRatshHape ad Reréddive pPesfaetive RSt @riddiing claws

62a of the housing 6. Between the_engaging ring 102b and an , ,
apparatus 10 includes a moUunting unit 102 mounting a device for

capturing object 1 (refer to FIG. 2) having the sample therein,
a liquid tank 105, a hot-water supplying unit 103, a suction
16 unit 104, a reagent cartridge 2 having multiple reagents R, a
digpensing unit 106, a luminescence-intensity measurement unit
107, and a control unit 108, which are housed in a cabinet 101.
For gimplicity, FIG. 1 shows the cabinet 101 and the
reagent cartridge 2 in a dashed-two-dotted line, and omits the
15 device for capturing object 1.
[0017]
Ag shown in FIG. 2, the mounting unit 102 has a recessed
portion 102a receiving the device for capturing object 1 (a
housing 6) . The mounting unit 102 also includes an engaging ring
20 102b. As described below, a heater 102c¢ (refer to FIG. 3) is
embedded in an aluminum member surrounding the recessed portion
102a, that is, forming the recessed portion 102a. To form the
recessed portion 102a, other highly heat conductive material
may be used instead of the aluminum member.
25 [0018]

The engaging ring 102b is attached on the periphery of the



apparatus body 10a having the recessed portion 102a formed therein, a gap G is formed to have a
height large enough for lo receiving the first engaging claws 62a. In other words, when the housing
6 is fitted into the recessed portion 102a, the first engaging claws 62a are inserted into the recessed
portion 102a through respective cutout portions 102d, and the housing 6 is rotated to slide the 15 first
engaging claws 62a into the gap G. Thereby, the housing 6 is engaged with the engaging ring 102b.
[0019] As shown in FIG. 3, when the device for capturing object 1 is placed in the recessed portion
102a, a cover 3 of the device 20 for capturing object is removed. Herein, the capturing dish 4 includes
a first dishPRFUa N8 S8 riFaRATRE APand ik it YisHRaf a8 HasletodRt 4541F<iL carrier 5a.

The count analysis carriey Sa in the first dish half 4a in the housing 6 is disposed i ch away as to
expose in 2f grnatﬁ'é%a Q%Woﬁhﬁworﬁ%}ﬁbt&adwﬁ%htwﬁ bmeoggé%:ﬁggd P é?’ir:1 §e‘gtat|gf'.y

engaging the engaging ring 102b with first engaging claws 62a

provided on the housing 6 of the device for capturing object
5 1. The engaging ring 102b has cutout portions 102d in such a

planar shape as to receive respective first engaging claws 62a

of the housing 6. Between the engaging ring 102b and an

apparatus body 10a having the recessed portion 102a formed

therein, a gap G is formed to have a height large enough for
10 receiliving the first engaging claws 62a.

In other words, when the housing 6 is fitted into the
recesged portion 102a, the first engaging claws 62a are
inserted into the recessed portion 102a through respective
cutout portions 102d, and the housing 6 is rotated to slide the

15 first engaging claws 62a into the gap G. Thereby, the housing
6 1s engaged with the engaging ring 102b.
[6019]
Ag shown in FIG. 3, when the device for capturing object
1 is placed in the recessed porticn 102a, a cover 3 of the device
20 for capturing object is removed. Herein, the capturing dish 4
includesg a first dish half 4a and a second dish half 4b and the
first dish half 4a has a count analysis carrier 5a. The count
analysis carrier 5a in the first dish half 4a in the housing
6 ig disposed in such a way as to expose in an internal space
25 66 of the housing 6, which will be described later in detail.

Note that in a state shown in FIG. 3, the second dish half

10



Note that in a state shown in FIG. 3, the second dish half 4b and an identification analysis carrier 5b
which constitutes carrier 5 are not present in the housing 6 and are thus shown in a dashed-two-dotted
line. [0020] 5In FIG. 3, a discharge opening 64a of the housing 6, a filter 7 provided on the outside of
the discharge opening 64a, and a suction head 104a of the suction unit 104 (refer to FIG. 1) connected
with the housing 6 are shown. The internal space 66 in the housing 6 may also be referred to as "a
space". 10[0021] The heater 102c maybe any means that is capable of heating the recessed
portion 102a (the aluminum member), which surrounds the housing 6 of the device for capturing object

1 mounted‘ch M ASUABEE bR 102 PR Freaéiermea e Fér At S seticaliy ifePheater 102¢

is preferable to be, for example, a cartridge heater. [0022] . The liquid tank 105 shqwn in FIG. 1 is
adapted to&oretifiuid ek %%te?ﬂ%%%%ﬁe&?va%&% ?holéﬁ&ﬁli% ge %‘iea—ﬁ% into the AoUding 6 (refer

to FIG. 3) 59,28 1Qy J%&%@'@Q@i Joprave %ﬂt}rggion rate of the count analysis carrier 5a (refer to FIG.

3) of the device for capturing object 1, or for washing, as described below. The liquid is also poured
into a pipinggsystem connected to a syringe pump 106c of the dispensing 25 unit 106 as described
below. The liquid tank 105 may store buffer solution.

5 In FIG. 3, a discharge opening 64a of the housing 6, a

filter 7 provided on the outside of the discharge opening 64a,
and a suction head 104a of the suction unit 104 (refer to FIG.
1} connected with the housing 6 are shown. The internal space
66 in the housing 6 may also be referred to as "a space®.

10 [cC21]

The heater 102c¢ may be any means that is capable of heating
the recessed portion 102a (the aluminum member), which
surrounds the housging 6 of the device for capturing object 1
mounted on the mounting unit 102, to a predetermined

16  temperature. Specifically, the heater 102c is preferable to be,
for example, a cartridge heater.
[0022]
The ligquid tank 105 shown in FIG. 1 is adapted to store
ligquid such as sterile distilled water. This liquid is poured
20 into the housing 6 {(refer to FIG. 3) so as to, for example,
improve a filtration rate of the count analysis carrier 5a
(refer to FIG. 3} of the device for capturing object 1, oxr for
washing, as described below. The liquid is also poured into a
piping system connected to a syringe pump 106¢ of the dispensing
25 unit 106 as described below. The liguid tank 105 may store

buffer soclution.

11



[0023] The hot-water supplying unit 103 shown in FIG. 1 heats and supplies, for example, the
sterile distilled water supplied from the liquid tank 105. More specifically, the hot-water 5 supplying unit
103 injects hot water into the internal space 66 (refer to FIG. 3) in the housing 6. For example, the
hot-water supplying unit 103 is, though not shown, a unit for discharging hot water heated by a
cartridge heater with a peristaltic pump through a nozzle formed with a flexible tube or the like. The io
nozzle having a means for moving in horizontal and vertical directions is inserted into the internal
space 66 (refer to FIG. 3) of the housing 6 as necessary. [0024] The suction unit 104 shown in FIG. 1
sucks, for éX4HAplk, 15 the hot water and the reagents R described below, which are injected into the
internal space 66Eﬁréefer to FIG, 3) in the houysing 6, to discharge them throughggé filter 7 (refer to FIG.
3). For example, theSsOQion"ait 13RS thE st tion hE4T 104 et 1o FIG2 B35 f&&Cribed above,

2 suction L, o1 20 shown. sepnegted it he.sustionhiead 142 thigudh piedsieriged piping,
. mbodiment

and a wasfe The suction anit 104 according to this e urther includes a lifting

apparatus £305:sheu) fiftingiand:loweringstheystion bead A04a(1sfer t,EIG,Y) taanable the suction
25 head 104a to be engaged with and disengaged from the housing 6 (refer to FIG. 3) mounted on the
mounting Wnipb:1[HP2AThit 103 injects hot water into the internal space

66 {refer to FIG. 2) in the housing 6. For example, the hot-water

supplying unit 103 is, though not shown, a unit for discharging

hot water heated by a cartridge heater with a peristaltic pump

through a nozzle formed with a flexible tube or the like. The

10 nozzle having a means for moving in horizontal and vertical

directicns is inserted into the internal space 66 {refer to FIG.

3) of the housing 6 as necessary.

[0024]

The suctién.unit 104 shown in FIG. 1 sucks, for example,

15  the hot water and the reagents R described below, which are
injected into the internal space 66 (refer to FIG. 3) in the
housing 6, to discharge them through the filter 7 (refer to FIG.
3). For example, the suction unit 104 includes the suction head
104a (refer to FIG. 3) described above, a suction pump, not

20 shown, connected with the suction head 104a through
predetermined piping, and a waste tank.

The suction unit 104 accoxrding to thisg embodiment further
includes a 1ifting apparatus (not shown) lifting and lowering
the suction head 104a (refer to FIG. 3) to enable the suction

25 head 104a to be engaged with and disengaged from the housing

6 {refer to FIG. 3) mounted on the mounting unit 102.

1z



In the reagent cartridge 2 shown in FIG. 1, multiple reagents R necessary to the ATP method are
arranged in a block. The reagent cartridge 2 is disposed at a predetermined position 5 in the vicinity of
the mounting unit 102. In the reagent cartridge 2, each reagent R is disposed at a predetermined
position, and a dispensing nozzle 106a of the dispensing unit 106 described below dispenses the
reagents R in a predetermined order into the housing 6 of the device for capturing object 1. io In other
words, the location (coordinates) of each reagent R is stored in the control unit 108 controlling the
dispensing unit 106, as described below. [0026] Examples of the reagents R necessary to the ATP
method 15R€IRB&s an ATP eliminating reagent for eliminating ATPs that are present outside cells of
captured microor%anisms, an ATP extractin ,gc‘%qent for extractin%ATPs contaiEed in the

n

microorganisms. T “ESHBREYF thE A inatifg P8Ry ert ifcitide an JPATP ¢S rading
enzyme. , Examples,of the A1E exiactind reagept ingluds a benzalkanium ghlogde, a.
R AT ttter Solutian. Th

. readce
trichloroacetic gcf@] and a Tris ution. The examples of the reagénts R may include a

correction 2aJeageqtfor @&ﬂw&r@s@@n@%@@ﬁéﬁgé@ea%epwa@@aﬁ@ﬂm@acb@t@ﬂlﬁ%re water.
C

Meanwhile, an ATP luminescence reagent which makes AT Ps extracted from microorganisms
luminescentis fievided ima tymmescapcerest tubey 107a freferto Fifs. dén whichethe ATP
luminescence reagent at a predetermined concentration is previously filled, which is to be described 5
hereinaftec Thts 1 thecA PR |@airlestengerdadent s A6 shangadart tife RizeRatearddgs2,

Examples of the ATP luminescence reagent include a luciferase/luciferin reagent. )
position, and a dispensing nozzle 106a of the dispensing unit

106 Gescribed below dispenses the reagents R in a predetermined

order into the housing 6 of the device for capturing object 1.
10 In other words, the location (coordinates) of each reagent R

is stored in the control unit 108 controlling the dispensing

unit 106, as described below.

[0026]

Examples of the reagents R necessary to the ATP method

15 includes an ATP eliminating reagent for eliminating ATPs that

are present outside cells of captured microorganisms, an ATP

extracting reagent for extracting ATPs contained in the

microorganisms.

Examples of the ATP eliminating reagent include an

20 ATP-degrading enzyme.

Examples of the ATP extracting reagent include a
benzalkonium chloride, a trichlorocacetic acid, and a Tris
buffer solution.

The examples of the reagents R may include a correction

25 reagent for the luminescence-intensity measurement unit 107,

and sterile pure water. Meanwhile, an ATP luminescence reagent

13



[0027] 10The dispensing unit 106 shown in FIG. 1 dispenses the reagents R described above into the
housing 6 of the device for capturing object 1. The dispensing unit 106 also dispenses the reagents R
or ATPs extracted from microorganisms by an ATP extract solution ( the ATP extract solution
containing the ATPs) 15 in the housing 6 (refer to FIG. 3) as described below, into the
luminescence-test tube 107a disposed on the luminescence-intensity measurement unit 107. [0028]
The dispensing unit 106 may include the dispensing nozzle 20 106a foimed with a thin tube, an
actuator 106b moving the dispensing nozzle 106a in the xyz axis directions, a syringe pump 106c¢
connectedwiithcinerdispending Roz zéect06a terdufhpredetermnagbfidxible gipmgnescpping, not
shown, supplying sterile distilled_ water or the like from the liquid 25 tank 105 through the syringe pump

106¢ to the-GigPenSiiif oz NP 065 - T C e ThE HimtmbR St E3int& 5§ miedditément unit 107

shown in Fi% Vjﬁhrgac%b%ggngégatlincluggs: thr?clum}ré%sceengeg%stéubgé&%@hig%ggntains an ATP
luminescence reagent by recelvinglgﬂt]he TP extract solution contailﬁng S (Tlspensed from the

housing 6 (gferda HG. 3)andka lynipeseense detecting upitibady; 107 whick; bas a;phetomultiplier

or the like for detecting luminescence intensity of the ATPs. [0030]
5 hereinafter. Thus, the ATP luminescence reagent is no arranged

in the reagent cartridge 2.

Examples of the ATP luminescence reagent include a
luciferase/luciferin reagent.
[0027]

10 The dispensing unit 166 shown in FIG. 1 dispenses the
reagents R described above inte the housing 6 of the device for
capturing object 1. The dispensing unit 106 also dispenses the
reagents R or ATPs extracted from microorganismg by an ATP
extract solution (the ATP extract solution containing the ATPg)

15 in the housging 6 (refer toc FIG. 3) ag described below, into the
luminescence-test tube 107a disposed on the
luminescence-intensity measurement unit 107.

[0028]
The dispensing unit 106 may include the dispensing nozzle

20 106a formed with a thin tube, an actuator 106b moving the
dispensing nozzle 106a in the xyz axis directions, a syringe
pump 106c connected with the dispensing nozzle 106a through
predetermined flexible piping, the piping, not shown,
gsupplying sterile distilled water or the like from the liguid

25 tank 105 through the syringe pump 106c to the dispensing nozzle

106a.
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10The control unit 108 shown in FIG. 1 has overall control over the microorganism counting apparatus
10. The control unit 108 also controls the hot-water supplying unit 103, the suction unit 104, the
dispensing unit 106, and the luminescence-intensity measurement unit 107 according to a 15
procedure to be described below, after the device for capturing object 1 (refer to FIG. 3) is mounted on
the mounting unit 102. This control unit 108 includes a CPU, a ROM, a RAM, various interfaces, and
circuitry. [0031] 20 <Operations of Microorganism Counting Apparatus and Method for Counting
Microorganisms> A procedure of execution by the control unit 108 will be described next. In the
description! ®pefdtions of the microorganism counting apparatus 10 and a method for counting 25
microorganisms will be described with reference mainly to FIG. 4. FIG. 4 is a flowchart showing the

procedure in whicHfhe TitPSoTgERISH Oty app BTG58 RS Bassd Sh indi&ioh? of the
control unit, {0032] r%l;gi@igrggrggr%%rgtc%ﬁéiﬂg@en@g@ﬁug %91&98)%‘3@:@9: Pk hg fontrol unit 108
0 ,

starts execution of t lowing procedure when a start switch, not shown, Is turned on atter the

device for gaptyriggQbject-hetardo G 3p i3 mouniad-an the mounting yiit 182.0033L

5 the ATP extract solution containing ATPs dispensed from the
houging 6 (refer to FIG. 3}; and a luminescence detecting unit
body 107k which has a photomultiplier oxr the like for detecting
luminescence intensity of the ATPs.

[0030]

10 The control unit 108 shown in FIG. 1 has overall control
over the microorganism counting apparatus 10. The contrel unit
108 also controls the hot-water supplying unit 103, the sucticn
unit 104, the dispenging unit 106, and the
luminescence-intengity measurement unit 107 according to a

15  procedure to be described below, after the device for capturing
object 1 (refexr to FIG. 3) is mounted on the mounting unit 102.
This control unit 108 includes a CPU, a ROM, a RAM, wvarious
interfaces, and circuitry.

{00311l

20 <Operations of Microorganism Counting Apparatus and Method for

Counting Microorganismss>

A procedure of execution by the control unit 108 will be
described next. In the description, operations of the
microorganism counting apparatus 10 and a method for counting

25 microorganisms will be described with reference mainly to FIG.

4. FIG. 4 is a flowchart showing the procedure in which the

15



10As shown in FIG. 4, the control unit 108 sends an instruction to, for example, a predeteLmined
inverter to apply power to the heater 102c (refer to FIG. 3) to generate heat. On the request of the
control unit 108, the temperature of the count analysis carrier 5a (refer to FIG. 3) of the device for 15
capturing object 1 is raised with the heater 102c as shown in FIG. 4 (Step S201). Thereby, the count
analysis carrier 5a solates and falls down off the first dish half 4a (refer to FIG. 3) onto the inside
bottom of the housing 6 (refer to FIG. 3). [0034] 20The control unit 108 sends an instruction to the
hot-water supplying unit 103 (refer to FIG. 1) to inject hot water into the housing 6 (refer to FIG. 3)
(Step S202)iThHemstga e Bogmarialyits epprr SaiFefared FIG S3PRAHE@r 8Blates and is diluted with
the hot water. 25[0035] The control unit 108 sends an instruction to the suction unit 104 (refer to FIG.
1) to engadé e SGctisiifef 1645 (SR FIGIBY ith the housing 6 (refer to FIG. 3), and then suck
and filter th{a %%r%ents in the housing 6 (refer to FIG. 3) (Step S203). Thereby, the microorganisms
captured in t?'ue count 5 analysis carrier 5a are separated and held by the filter 7 (refer to FIG. 3), and

the diluted count apalysis caries Sads filigred.and discharged out oktheshausing 6.{0P36] The control

unit 108 again sends an instruction o the 10 hot-water supplying unit 103 to dispense hot water into
the howsing 6 (refer taFtGo3) (Siep SPO4) sthen shehetwaiesrin dfe bausing BlisWitesed again (Step

S205). Thereby, the filtered hot water removes remaining diluted carrier 5 from the inside of the
housing 6, @ndcactardinghethesresowerty rete bfh, not shown, is turned on after
the device for capturing object 1 (refer to FIG. 3) is mounted
on the mounting unit 102.
[0033]

10 As shown in FIG. 4, the control unit 108 sends an
instruction to, for example, a predetermined inverter to apply
power to the heater 102c (refer to FIG. 3) to generate heat.
Cn the request of the control unit 108, the temperature of the
count analysis carrier 5a (refer to FIG. 3) of the device for

15  capturing object 1 is raised with the heater 102¢ as shown in
FIG. 4 (Step S8201). Thereby, the count analysis carrier 5a
solates and falls down off the first dish half 4a (refer to FIG.
3) onto the ingide bottowm of the housing 6 {refer to FIG. 3).
[0034]

20 The control unit 108 sends an instruction to the hot-water
supplying unit 103 (refer to FIG. 1) to inject hot water into
the housing 6 (refer to FIG. 3} (Step $202) . Thereby, the count
analysis carrier 5a (refer to FIG. 3} further solates and is
diluted with the hot water.

25 [0035]

The control unit 108 sends an instruction to the sucticon
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15 microorganisms at the filter 7 is improved. [0037] The control unit 108 sends an instruction to
the dispensing unit 106 (refer to FIG. 1) to dispense the ATP eliminating reagent in the reagent
cartridge 2 into the housing 20 6 (refer to FIG. 3) (Step S206). As a result, the ATPs that are present
outside the cells of the microorganisms on the filter 7 are eliminated. [0038] The control unit 108 sends
an instruction to the suction 25 unit 104 (refer to FIG. 1) to suck the contents of the housing 6 (refer to
FIG. 3) and filter the sucked contents (Step 8207). Thereby, the microorganisms are separated and
held by the filter 7 (refer to FIG. 3) , and the ATP eliminating reagent is filtered and discharged out of
the housiny®l [0089] smecsohtedf TRt 208tsesdIag mshacton o diehigmthéSdéendaafensity
measurement unit 107 (refer to FIG. 1) to turn on the luminescence detecting unit body 107b (refer to

FIG. 1) (Stkf $768) >th¥rely, B5adkdisame niedSifbfieritorthe |u%ine§ééﬂc%bt%§; fE107a which
has been prﬁéﬁﬁﬂytg?pc%g%gn%%%"tes{ﬁ%"é '”%%Caes”f%%%er(‘%@éé”re%% fementynit0cand

. A e
contains the [uminescence reagent IS periormead.

S203) . Thereby, the microorganisms captured in the count
5§ analysis carrier 5a are separated and held by the filter 7
{refer to FIG. 3), and the diluted count analysis carrier 5a
ig filtered and discharged out of the housing 6.
[0036]
The contrel unit 108 again sends an instruction to the
10  hot-water supplying unit 103 to dispense hot water into the
housging 6 (refer to FIG. 3) (Step S204). Then, the hot water
in the housing 6 is filtered again (Step S205). Thereby, the
filtered hot water removes remaining diluted carrier 5 from the
inside of the housing 6, and accordingly the recovery rate of
15  microorganismg at the filter 7 is improved.
[0037]

The control unit 108 sends an instruction to the
dispensing unit 106 (refer to FIG. 1} to dispense the ATP
eliminating reagent in the reagent cartridge 2 into the housing

20 6 (refer to FIG. 3) (Step 8206). As a regult, the ATPs that are
present ocutside the cells of the microorganisms on the filter
7 are eliminated.
[0038]
The control unit 108 sends an instruction to the suction
25 unit 104 (refer to FIG. 1) to suck the contents of the housing

6 (refer to FIG. 3) and filter the sucked contents (Step S207).
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The control unit 108 sends an instruction to the dispensing unit 106 (refer to FIG. 1) to dispense the
ATP 15 luminescence reagent in the reagent cartridge 2 into the housing 6 (refer to FIG. 3) (Step
S208) . Thereby, ATPs are extracted from the microorganisms held by the filter 7, and a sample
solution is prepared on the filter 7. [0041] 20The control unit 108 sends an instruction to the dispensing
unit 106 (refer to FIG. 1) to dispense the ATP extract solution containing ATPs in the housing 6 (refer
to FIG. 3) , into the luminescence-test tube 107a at which the background measurement is performed
(Step 5210). Thereby, the 25 ATPs in the ATP extract solution react with the ATP luminescence
reagent antimodices luhsinescareetigand Anminesce e st taBe 0Tl f004 2Py Cie luminescence
detecting unit body 107b (refer to FIG. 1) detects the ATP luminescence and outputs signals. The 5
control unif 188 8iitiz€ & HesufiuteEsighals aRd rhBsshires RitMeBEendeSintERdE ased on the
single-photon_counting method (Step S2 128. Then, the control unit 108 calculates the ATP amount
(@amol) in't elniﬁ'%re ract o ﬁ%%ﬁ%&en%e !‘frti‘tootﬁe %lr%ir?leos%%%rclg-tg';t tube 107a based on a
prestored i?&%jg ation curve indicating the relation between the ATP amount (amol) and the
luminescence intensity (CPS). The control unit 108 then counts the microorganisms usinganATPvalue

which is converteghiriodhe eguivalentiumkersniibe migroorganismsiipthe eaties 5. The ATP value is
calculated based on the ATP
luminescence-intensity measurement unit 107 (refer to FIG. 1)
to turn on the luminescence detecting unit body 107b {(refer to
FIG. 1) (Step 5208). Thereby, a background measurement of the
luminescence-test tube 107a which has been previously disposed
1¢ above the luminescence-intensity measurement unit 107 and
contains the ATP luminescence reagent is performed.
[0040]
The control unit 108 sends an instruction to the
dispensing unit 106 (refer to FIG. 1) to dispense the ATP

15 luminescence reagent in the reagent cartridge 2 into the
housing 6 {(refer to FIG. 3) (Step 5208). Thereby, ATPs are
extracted from the microorganisms held by the filter 7, and a
gample solution is prepared on the filter 7.

[0041]

20 The control unit 108 sends an instruction to the
dispensing unit 106 {(refer to FIG. 1} to dispense the ATP
extract sclution containing ATPs in the housing 6 {refer to FIG.
3}, into the luminescence-test tube 107a at which the
background measurement is performed (Step 8210). Thereby, the

25 ATPs in the ATP extract solution react with the ATP luminescence

reagent and produces luminescence in the luminescence-test
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*15 amount (amol) and the amount of the ATP extract solution of the sample solution prepared in Step
S209 (Step S212). [0043] <Device for Capturing Object> The device for capturing object 1 according
to the first 20 embodiment of the present invention (refer to FIG. 2) has a carrier for capturing
microorganisms as air-borne objects. The carrier made to be dividable intopluralportions is placed
wdth the plural dividable portions arranged in sections. The device for capturing object 1 is placed in
an 25 impactor-type air sampler 50 (refer to FIG. 8) to capture microorganisms which are air-borne
objects. The device for capturing object 1 is mounted in the microorganism counting apparatus 10
described abbee 1@ @eunt the captured microorganism. The device for capturing object 1 is turned
upside down and used when microorganisms are captured, as 5 described in detail below. [0044]

FIG. 5 whidR #&rdferred to next is a perspective view showing the device for capturing object according

to the first embodiment of the present inyention..FIG. 6A is an exploded i rspective view showing
the device for ca&ﬁﬁné%%}&?%?%% R %%ﬁ&ugﬁlggb&\?gﬁhé gg‘r? eg(%#)e'ded

perspective viey shawing. e deMce, {gr capturing abigel of FIG, & iewed from obligely below. FIG. 7

is across-sectional view along a line VII-VII in FIG. 5. The up and down direction of
5§ control unit 108 digitizes the outputted signals and measures

luminescence intensity based on the single-photon counting
method {Step $211). Then, the control unit 108 calculates the
ATP amount (amol) in the ATP extract sclution dispensed inteo
the luminescence-test tube 107a basged on a prestored
10 calibration curve indicating the relation between the ATP
amount (amol) and the luminescence intensity (CPS) . The control
unit 108 then counts the microorganisms using an ATP value which
is converted into the equivalent number of the microorganisms
in the carrier 5. The ATP value is calculated based on the ATP
15 amount {amol) and the amount of the ATP extract solution of the
sample solution prepared in Step S20S9 (Step S212).
[0043]
<Device for Capturing Object>
The device for capturing cbject 1 according to the first
20 embodiment of the present invention (refer to FIG. 2) has a
carrier for capturing microorganisms as air-borne objects. The
carrier made to be dividable into plural portione is placed with
the plural dividable portions arranged in sections;
The device for capturing object 1 is placed in an
25 impactor-type air sampler 50 (refer to FIG. 8) to capture

microorganisms which are air-borne objects. The device for
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15 the device for capturing object 1 in the following description is the same as that shown in FIG. 5.
[0045] As shown in FIG. 5, an upper portion of the device for capturing object 1 according to the first
embodiment is formed 20 in a substantially cylindrical shape. A lower portion of the device for
capturing object 1 is formed in an inverted conical shape such that the diameter of the horizontal cross
section of the device for capturing object 1 becomes smaller downward as the horizontal cross section
lowers. As described in detail 25 below, the upper portion of the device for capturing object 1 is
engaged with the air sampler 50 (refer to FIG. 8) and is used for capturing microorganisms. The lower
portion of therdevivexfor dapesinglobjectrbisnérafaged Witk thel eicrovgpmism c@@nnﬁgaﬁparatus 10

(refer to FIG. 8) and is used for countlng the captured microorganisms.
apparatus 10 described above to count the captured

microorganism. The device for capturing object 1 is turned

upside down and used when microorganisms are captured, as
5 described in detail below.

[0044]

FIG. 5 which is referred to next is a pergpective view
showing £he device for capturing object according to the first
embodiment of the present invention. FIG. 6A is an exploded

10 perspective view showing the device for capturing object of FIG.
5 viewed from obliquely above. FIG. 6B is an exploded
perspective view showing the device for capturing object of FIG.
5 viewed from obliguely below. FIG. 7 ig a cross-sectiocnal view
along a line VII-VII in FIG. 5. The up and down direction of

15 the device for capturing object 1 in the following description
is the same as that shown in FIG. 5.

[0045]

Ag ghown in FIG. 5, an upper portion of the device for
capturing object 1 according to the first embodiment is formed

20 in a substantially cylindrical shape. A lower portion of the
device for capturing ckhject 1 is formed in an inverted conical
shape such that the diameter of the horizontal cross section
of the device for capturing object 1 becomes smaller downward
as the horizontal crogs section lowers. As described in detail

25 below, the upper portion of the device for capturing object 1

is engaged with the air sampler 50 (refer to FIG. 8} and is used
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5[0046] In FIG. 5, reference numeral 3 indicates the cover; reference numeral 6 indicates the
housing; reference numeral 31 indicates second engaging claws 31 engaging with the air sampler 50
(refer to FIG. 8) described below; and reference lo numeral 62a indicates the first engaging claws
engaging with the microorganism counting apparatus 10. [0047]  As shown in FIGS. 6A and 6B, the
device for capturing object 1 includes the cover 3, the capturing dish 4, the carrier 15 5, the housing 6,
the filter 7, and a filter-securing ring 8, which are disposed in this order from upward to downward and
are fitted with each other. [0048] As shown in FIGS. 6A and 6B, the cover 3 is attached to 20 close an
upper opeding clheuolsngé desorised belusv dftichdsweylindrdal ehape Wite #Batie® and an
opening facing upward. On an upper circumferential edge of the outer cylindrical surface of the cover

3, the secorftFerGRjiNg ERVEDT B85cribeFaboE dRfiorbt topfoffdde PrligRFddWard and are

disposed 25 in a constant spacing with each other he_circumferential surface of théa].cover 3. In this
embodimeﬁflfﬁé: haBEF Sfet%%u e%gnélr éan%eargitf‘\a glgaév's %31 i$thraé ihlsa%@;gagn%g% i e number of

cutout portjqqs %%g@iﬁfetﬁ Elll(f’c@)g?@%{%@low of the air sampler 50. [0049]
5 [00456]
In FIG. 5, reference numeral 3 indicates the cover;
reference numeral 6 indicates the housing; reference numeral
31 indicates second engaging claws 31 engaging with the air
sampler 50 (refer to FIG. 8) described below; and reference
16 numeral 62a indicateg the first engaging claws engaging with
the microorganism counting apparatus 10.
[0047]
As shown in FIGS. 6A and 6B, the device for capturing
object 1 includes the cover 3, the capturing dish 4, the carrier
15 5, the housging 6, the filter 7, and a filter-securing ring 8,
which are disposed in this order from upward to downward and
are fitted with each other.
[0048]
As shown in FIGS. 6A and 6B, the cover 3 is attached to
20 close an upper opening of the housing 6 described below and has
a cylindrical shape with a bottom and an opening facing upward.
On an upper circumferential edge of the outer cylindrical
surface of the cover 3, the second engaging claws 31 described
above are formed to protrude radially outward and are disposed
25 1n a constant spacing with each other on the circumferential

surface of the cover 3. In this embodiment, the number of the
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5As shown in FIGS. 6A and 6B, on a lower circumferential edge of the outer cylindrical surface of the
cover 3, three third engaging claws 32 are formed to protrude radially outward and are disposed in a
constant spacing with each other on the circumferential surface of the cover 3. The third engaging Ic]
claws 32 are fitted in respective first L-shaped grooves 61a described below of the housing 6 to
detachably engage the cover 3 with the housing 6. The third engaging claws 32 are also fitted in
respective third L-shaped grooves 35a (refer to FIG. 9) described below of the first cover body 35 to
detachably engage 15 the cover 3 with the first cover body 35. [0050] As shown in FIG. 6B, an
outer bottose sorfidcergfabe novet 3Wariis an (Fieveh Sorfacecomstitted byiniutfprustkaght ridges
protruding downward and straight grooves disposed 20 alternately and in parallel with each other.
When the 8dteF e Rt Birfade Of & Eober BIS brBlghef eomad Rin ¥ Gip&FEurface of the
capturing dish 4 (the first dish half 4a and the second dish half 4b) as described below, the uneven
outer bottoTrt SuffAEE T&ducks the area of contact with the 25 capturing dish 4. When the cover 3 is
removed fr i housing 6, the uneven surface facilitates easy detachment of the cover 3 from the
capturing dish 4 which is in turn left in the housing 6. As described below, after microorganisms are

capturgd using theaissamplerbi-(refer tg £1en8) cuhenthe devigeforcapturing ebigctiis carried to
a microorganism counting 5 facility (for example, a facility having the microorganism counting
apparatus d8deefefrta- RES ol at-lovy feimparatiae asndeessanyt cohdensation May rameheoccur
between the cover 3 and the capturing dish 4. Even in this case, the uneven surface facilitates easy
detachmerittof xidecgesey Brigoml tiescaptariify fotes 4. Thisakeyds sadhcelistheiiRéd to the above
straight ridges and straight grooves, and may be formed with m_ultﬁ)le C_grotrusions, or wi hegrains such

as a matteHHsIRpSHEHTBPE Ik ttRe Patieht (s fPacing with each other on t

circumferential surface of the cover 3. The third engaging
10 claws 32 are fitted in respective first L-shaped grooves 6la
described below of the housing 6 to detachably engage the cover
3 with the housing 6. The third engaging claws 32 are also fitted
in respective third L-shaped grooves 35a (refer to FIG. 9)
described below of the first cover body 35 to detachably engage
15 the cover 3 with the first cover body 35.
[0050]
Ag shown in FIG. 6B, an outer bottom surface of the cover
3 forms an uneven surface constituted by multiple straight
ridges protruding downward and straight grooves disposed
20 alternately and in parallel with each other. When the outer
{lower) bottom surface of the cover 2 is brought in contact with
an upper surface of the capturing dish 4 {the first dish halfl
43 and the second dish half 4b) as described below, the uneven
outer bottom surface reduces the area of contact with the
25 capturing dish 4. When the cover 3 is removed from the housing

6, the uneven surface facilitates easy detachment of the cover
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15As shown in FIG. 6B, on the outer (lower) bottom surface of the cover 3, a protrusion 33 in a
cylindrical shape is formed to protrude downward. The protrusion 33 has an outer diameter rather
smaller than the inner diameter of the through hole 41 (refer to FIG. 7) of the capturing dish 4 to be
described below. 20 The height of the protrusion 33 is equal to that of the through hole 41. [0052]

As shown in FIGS. 6A and 6B, the capturing dish 4 includes the first dish half 4a and the second dish
half 4b. 25The first dish half 4a and the second dish half 4b may also be each referred to as a "divided
body'. The first dish half 4a and the second dish half 4b are each semicircular as viewed from
above. Combimationlof a-pait of therséirstirelegmakesshiencaptoningedishi4 folmstebtisdulgr shape as
viewed from above. 5Semicircular cylindrical recessed portions 41a, 41b are disposed in respective
central parés ok thédiestiiste Aatiedpandahs SECBRE TSH Bak 4B astoTBRh e thistgithole 41
(refer to FIG. 7) described above when the halves 4a, 4b are joined to form the capturing dish 4.

10[0053] S SHowFATRIE 6 A InéRipher siftaleSof fhe firdieh Haft ACHHFthe Sdcond dish half
D form an YEN SIRP 0 R RraHaNL M. aANRE D e YSLBOUgIL SR ERI PR SO ver 3

5 facility {(for example, a facility having the microorganism
counting apparatus 10 {refer to FIG. 1)) at low temperature as
necessary, condensation may rarely occur between the cover 3
and the capturing dish 4. Even in this case, the uneven surface
facilitates eagy detachment of the cover 3 from the capturing

10 dish 4. This uneven surface is not limited to the above straight
ridges and straight grooves, and may be formed with multiple
protrusions, or with grains such as a matte finish pattern or
a texture pattern.

[0051]

15 Ag shown in FIG. 6B, on the cuter {lower) bottom surface
of the cover 3, a protrusion 33 in a cylindrical shape is formed
to protrude downward. The protrusion 33 has an outer diameter
rather smaller than the inner diameter of the through hole 41
(refer to FIG. 7) of the capturing dish 4 to be described below.

20 The height of the protrusion 33 is eqgual to that of the through
hole 41.

[co52]
As shown in FIGS. 6A and 6B, the capturing dish 4 includes
the first dish half 4a and the second dish half 4b.

25 The first dish half 4a and the second dish half 4b may also

be each referred to as a "divided body”.
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150n lower surfaces of the first dish half 4a and the second dish half 4b, carrier holding ribs 42a, 42b
are vertically provided to hold the count analysis carrier 5a and the identification analysis carrier 5b
each in a half disk-shaped, as described below. 20[0054] The outer diameter of the capturing dish
4 ranges between the inner diameter of a lower cylinder portion 62 and the inner diameter of an upper
cylinder portion 61 of the housing 6 (including both end values) . Preferably, the outer diameter of 25
the capturing dish 4 is substantially equal to the inner diameter of the upper cylinder portion 61. [0055]
The carrier 5 is placed in the air sampler 50 (refer to FIG. 8) as described below, to receive air flow
when the air samples 50 sudkd twé: dig bhd t0 aptiveeniemorgadisais kadried 5 frtheairflow. [0056]
The carrier 5 includes the count analysis carrier 5a and the identification analysis carrier 5b as
described apsve THISGIMBSNENETEECafiic S & aRY SheGaBRITERTIORANAYRiI® 20 T&tHfierBD are held in

the carrier holding ribs 42a, 42b, respectively, to be thereby arranged in sections.  The carrier 5
includes tk%%&ﬁ&’éﬁ%ﬁ%i?é&‘?@rtgéeaﬁaﬁl%lﬁe?ﬁﬁ@éﬁ BraRTS crfier %uﬁsaﬁsﬁggé)& on a side of

one surface of the caatu?ng dish 4. The count analysis
as viewe rém above.

5 Semicircular cylindrical recessed portions 4la, 41lb are
disposed in respective central parts of the first dish half 4a
and the second dish half 4b so as to form the through hole 41
(refer to FIG. 7) described above when the halves 4a, 4Db are
joined to form the capturing dish 4.

10 [0053]

As shown in FIG. 6A, the upper surfaces of the first dish
half 4a and the second dish half 4b form an even surface to be
brought in contact with the outer bottom surface of the cover
3 described above.

15 On lower surfaces of the first dish half 4a and the second
dish half 4b, carrier holding ribs 42a, 42b are vertically
provided to hold the count analysis carrier 5a and the
identification analysis carrier 5b each in a half disk-shaped,
as described below.

20 [00541

The outer diameter of the capturing dish 4 ranges between
the inner diameter of a lower cylinder portion 62 and the inner
diameter of an upper cylinder portion 61 of the housing 6
(including both end values) . Preferably, the outer diameter of

25 the capturing dish 4 is substantially equal to the inner

diameter of the upper cylinder portion 61.

24



15 carrier 5a and the identification analysis carrier 5b are made to be dividable by the first dish half 4a
and the second dish half 4b, respectively.  The carrier 5 is made of a material that undergoes a
phase transition from gel to sol when the temperature rises from the 20 room temperature. The
material of the carrier 5 is preferably such a material that undergoes a phase transition from gel to sol
at 30 degrees C or higher. More preferably, the material liquefies at a temperature between 37
degrees C and 40 degrees C. Most preferably, the material is a gelatin, a mixture of 25 gelatin and
glycerol, or a copolymer having a ratio of N-acryloylglycinamide to N-methacryloyl-N'-biotinyl
propylene damsibe of 10:1. [0057] As shown in FIGS. 6A and 6B, the housing 6 has: the upper
cylinder portion 61 having the inner diameter substantially the 5 same as the outer diameter of the
cover 3 as describ&g apaveihe 16wk hlrdEhoriioR B2 [Fahing Boikmer dtanerEsmadlifer than the
inner diameter of the upper cylin_deri_gortion 61; a conical portion 64 formed in a substantially inverted

conical shap&with arfmnef et wifdPYradilf Tetoiesemalfedr 8 fIBHithé nétdiameter of
the lower cylindtir po 'B)n 62; and a filter fittin% ortion 65 pfrovided on.the eriHherg of ané)utlet of the
. amﬁz e% SUcks.the allr, aIr Fft:o C ure mlC]IOOl’ alé) SmS. rrlg :
discharge opening 64a formed in the lowest portion of the conical portion 64, which are disposed in
this order from.ypwayd.to gpypward to form an integral unit. 15[0058]  On an inner circumferential
surface of the upper cylinder portion 61, three of the first L-shaped grooves 61a into which the third
engaging claws &R of the cover 3 are fitted are formed at positions corresponding to the third engaging
claws 32 as
The carrier 5 includes the count analysis carrier 5a and
the identification analysis carrier 5b as described above. The
count analysis carrier 5a and the identification analysis
10 carrier 5b are held in the carrier holding ribs 42a, 42b,
respectively, to be thereby arranged in sections.
The carrier 5 includes the count analysis carrier 5a and
the identification analysis carrier 5b is disposed on a side
of one surface of the capturing dish 4. The count analysis
15 carrier 5a and the identification analysis carrier 5b are made
to be dividable by the first dish half 4a and the second dish
half 4b, respectively.
The carrier 5 is made of a material that undergoes a phase
transition from gel to sol when the temperature rises from the
20 room temperature. The material of the carrier 5 is preferably
guch a material that undergoes a phase transition from gel to
sol at 30 degrees C or higher. More preferably, the material
liguefies at a temperature between 37 degrees C and 40 degrees
C. Most preferably, the material is a gelatin, a mixture of

25 gelatin and glycerol, or a copolymer having a ratio of

N-acryloylglycinamide to N-methacryloyl-N'-biotinyl
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20 described above. [0059] The lower cylinder portion 62 is connected with the upper cylinder
portion 61 through a shelf portion 63. On an outer circumferential surface of the lower cylinder portion
62, the 25 first engaging claws 62a are formed to be engaged with the engaging ring 102b (refer to
FIG. 2) of the microorganism counting apparatus 10 described above. The first engaging claws 62a -
protrude outward in the radial direction of the lower cylinder portion 62, and are disposed in a constant
spacing with each other on the circumferential surface of the lower cylinder 5 portion 62. According to
the embodiment, the number of the first engaging claws 62a is four. [0060]  The conical portion 64
having thepmoerdiameteribecaoming Snidller downward enables the contents to easily flow down lo
toward the lowest portion, that is, the discharge opening 64a (refer to FIG. 6B). [0061] The filter fitting
portion 65 f&$ &n integral unit with: a filter housing portion 65a (refer to FIG. 6B) forming a thin 15
disk-shaped space, the shape of which matches that of the filter 7 whig Is dispgsed to close the outlet

of the discharge @ﬁeﬁlﬂﬁ"@lalﬁe?&qs Flif.‘ Tt a Hing Spisoridy Hotash eshhaiing a cylindrical
Shapeandé%&%%%ﬁﬂgég%gE§§§§EQQQ9£E§é%épgggLrciiametex‘substantiallyrthe

5 same as the outer diameter of the cover 3 as described above;
the lower cylinder portion 62 having the inner diameter smaller
than the inner diameter of the uppef cylinder portion 61; a
conical portion 64 formed in a substantially inverted conical
shape with an inner diameter which gradually becomes smaller

10 from the inner diameter of the lower cylinder portion 62; and
a filter fitting portion 65 provided on the periphery of an
outlet of the discharge opening 64a formed in the lowest portion
of the conical portion 64, which are disposed in this order from
upward to downward to form an integral unit.

15 [0058]

Cn an inner circumferential surface of the upper cylinder
portion 61, three of the first L-shaped grooves 6la into which
the third engaging claws 32 of the cover 3 are fitted are formed
at pesitions corresponding to the third engaging claws 32 as

20 described above.
foos9l

The lower c¢ylinder portion 62 is connected with the upper
cylinder portion 61 through a shelf portion 63. On an outer
circumferential surface of the lower cylinder portion 62, the

25 first engaging claws 62a are formed to be engaged with the

engaging ring 102b (refer to FIG. 2) of the microorganism
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20Second L-shaped grooves 65c are formed on the inner circumferential surface of the ring supporting
portion 6 5b , and fourth engaging claws 82a formed on the filter-securing ring 8 described below are
fitted into respective second L-shaped grooves 65c. The number of the second L-shaped grooves 65c¢
is 25 four, and the second L-shaped grooves 65c are formed to be disposed in a constant spacing with
each other on the circumferential surface of the ring supporting portion 65b. [0063]  The filter 7
according to the embodiment is a membrane filter. As described above, the filter 7 closes the outlet of
5 the discharge opening 64a (refer to FIG. 6B). In other words, the filter 7 is disposed on the outside of
the dischargewopening:te rEiefte o KiashdeseirgideophiliThitier asandrazhydmophobioviter 7b,
which are arranged in this order viewed from the discharge opening 64a. 10[0064]  The hydrophilic
filter 7a an8Re hydispHYbiCHsFAMEYhE Bo et frdntldarafiekemlly availble pristucts. Examples

of the hydrophilic filter 7a include MF-Millipore (manufactured by Nihon Millipore K.K.), Durapore
(Nihon / C')F’)'linder portion 62, and bo% CS i Y K %JltLlj‘l p

igposed 1n a constant spacing
each other on the circumferential surface of the lower cylinder
5 portion 62. According to the embodiment, the number of the first
engaging claws 62a is four.
[0060]
The conical portion 64 having the inner diameter becoming
gsmaller downward enables the contents to easgsily flow down
10 toward the lowest poxrtion, that is, the discharge opening 64a
(refer to FIG. 6B}.
[0061]
The filter fitting portion 65 forms an integral unit with:
a filter housing portion 65a (refex to FIG. 6B) forming a thin
15 disk-shaped space, the shape of which matches that of the filter
7 which ig disposed to close the outlet of the discharge opening
64a {refer to FIG. 6B); and a ring supporting portion 65b having
a cylindrical shape and supporting the filter-securing ring 8.
(00621
20 Second L-shaped grocves §5¢ are formed on the inner
circumferential surface of the ring supporting porticn 65b, and
fourth engaging claws 82a formed on the filter-securing ring
8 described below are fitted into respective second L-shaped
grooveg 65c. The number of the second L-shaped grooves 65c is
25 four, and the second Li-shaped grooves 65c are formed to be

disposed in a constant spacing with each other on the
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15 Millipore K.K.), and Isopore (Nihon Millipore K.K.). Examples of the hydrophobic filter 7b include
Mitex (Nihon Millipore K.K.) and Polypropylene Prefilter (Nihon Millipore K.K.). Note that the filter
7 used in the embodiment should have 20 an outer diameter larger than the inner diameter of the
discharge opening 64a (refer to FIG. 6B). [0065] As shown in FIGS. 6A and 6B, the filter-securing
ring 8 fixes the filter 7 to the housing 6 (i.e., the conical portion 25 64). The filter-securing ring 8 has a
through hole 81 at a position where the through hole 81 communicates with the discharge opening
64a of the conical portion 64 through the filter 7. [0066] The filter-securing ring 8 includes a ring body
82 having b arshapeesebstanflally saiae asdfe iirer diametenoptharing sppportiog Fortion 65b of the
filter fitting portion 65 described above, and a flange portion 83 formed on the lower side of the ring
body 82 anlPR&vihg a diameter larger than the outer diameter of the ring body 82. 10[0067]  As

shown in FIG. 6A, the filter-securing ring 8 further inc#ﬁes: a fitting portion 84 which is deﬁposited on
the ring body 82 S8'hat e filting Forfian 82%hd Re Ty 55T 82 af TntBg P IRRCENd is fitted

"“OthEﬁ“%EH%%gngégwlggcribed above, the filter 7 closes the ocutlet of
5 the discharge opening 64a (refer to FIG. 6B). In other words,
the filter 7 is disposed on the outside of the discharge opening
64a. The filter 7 includes a hydrophilic filter 7a and a
hydrophobic filter 7b, which are arranged in this order viewed
from the discharge opening 64a.
10 [0064]

The hydrophilic filter 7a and the hydrophobic filter 7b
may be selected from commercially available products. Examples
of the hydrophilic filter 7a include MF-Millipore
(manufactured by Nihon Millipore K.K.), Durapore (Nihon

15 Millipore K.K.), and Isopore (Nihon Millipore K.K.).

BExamples of the hydrophobic filter 7b include Mitex (Nihon
Millipore K.K.) and Polypropylene Prefilter (Nihon Millipore
K.K.}.

Note that the filter 7 used in the embodiment should have

20 an outer diameter larger than the inner diameter of the
discharge opening 64a (refer to FIG. 6B).
[coes]

Ag gshown in FIGS. 6A and 6B, the filter-securing ring 8

fixes the filter 7 to the housing 6 (i.e., the conical portion
25 64). The filter-securing ring 8 has a through hole 81 at a

position where the through hole 81 communicates with the
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15 65a of the housing 6; and a ring-shaped rib 85 vertically disposed on the periphery of an opening of
the through hole 81 of the fitting portion 84. The ring-shaped rib 85 presses the filter 7 on the periphery
of the outlet of the discharge opening 64a (refer to FIG. 6B). 20[0068] On the circumferential
surface of the ring body 82, four of the fourth engaging claws 82a (refer to FIG. 6B) are formed to
protrude radially outward and are disposed in a constant spacing with each other on the
circumferential surface of the 25 ring body 82. The fourth engaging claws 82a are formed at positions
corresponding to the respective second L-shaped grooves 65c of the ring supporting portion 65b
described dbevéangaredfitethints te @SpebivesecoralL shapedyrécvesiasuighdataehably
engage the filter-securing ring 8 with the housing 6. 5[0069] As shown in FIG. 7, the device for
capturing dbjééterrad described above is formed as follows: the first dish half 4a and the second dish
half 4b are combined together to form the disk-shaped capturing dish 4; the capturing dish 4 is
mounted Id-BA%RE shelf portion 63 of the housing 6; the housing 6 is coupled to the cover 3 through

e captung s 50 e 1L StARed a0 (eS 519,890 08 LY DG s g and e

through hole 41 o 1?he capturing ea e protrusion 33 of the cover 3. 15The housing 6

is decqupled Qﬁ%@%ﬁ%\éﬂ!&@x&t@yngé% hgusinges felative & thecauer Srtordisergage the third
engaging claws 32 from the first L-shaped grooves 61a. [0070] The filter 7 is disposed in the filter

housing pastignéba Aitoeiesa the adttetaf therdischargerofening fi4armf the canieal portion 64, and
the filter fitting portion 65 is engaged with the filter-securing ring 8 using the second L-shaped grooves
65c and thédsuntt eadagimgslaws82adédarinee Fsovel ThebSby, aaebchargddpeniniibda of the
conical portion 64 25 communicates with the through hole 81 of the filter-securing ring 8 tgrough the

filter 7. As He8&iBEd Bpe el &Pt filepnd having a diameter larger thar th

outer diameter of the ring body 82.
10 [0067]

As shown in FIG. 6A, the filter-securing ring 8 further
includes: a fitting portion 84 which is deposited on the ring
body 82 so that the fitting portion 84 and the ring body 82 form
an integral unit, and is fitted-into the filter housing portion

15 65a of the housging 6; and a ring-shaped rib 85 vertically
disposed on the periphery of an opening of the through hole 81
of.the fitting portion 84. The ring-shaped rib 85 presses the
filtelx 7 on the periphery of the outlet of the discharge operi:i,ng
64a (refer to FIG. 6B).

20 [0068]

On the circumferential surface of the ring body 82, four
of the fourth engaging claws 82a (refer to FIG. 6B) are formed
to protrude radially outward and are disposed in a constant
spacing with each other on the circumferential surface of the

25 ring body 82. The fourth engaging claws 82z are formed at

positions corresponding to the respective second L-shaped
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fitting portion 65 is engaged with the filter-securing ring 8, the filter 7 is pressed by the ring-shaped rib
85 of the filter-securing ring 8, and thereby the filter 7 is disposed on the periphery of the outlet of the
discharge opening 64a. Thus, the filter 7 is fixed firmly. [0071] In the device for capturing object 1,
as shown in FIG. 7, the protrusion 33 of the cover 3 seals the through hole 41. The outlet of the
discharge opening 64a of the conical portion 64 io is closed by the filter 7 which separates
microorganisms. As a result, the internal space 66 is a space isolated from the external environment
(i.e., a closed space) at least for microorganisms. Consequently, the count analysis carrier 5a held on
the first dishrhalf 4@ ditthe serendidiglshaibdibtis £§ placéd imthisSizldsed spacsl Fhedevice for
capturing object 1 as described above other than the filter 7 may be molded with resin, preferably
polypropylé@él foo7 2 e ot e ISiRgDEHES for SapRFMGObjeCRSPBA HetoE fortasing the
device for capturing object 1 according to the first embodiment will be describeoH;e t. First, a

Wit eéagscri

method for-Eaptimig RTSOSrGaNSRE Ushiy the'device for Eapitfing dtjedt 1 bed. FIG. 8

referred to;nextis p%rspective view showing the method for capturing 25 microorganisms using the

i
device for captu%ln object of the present invention. FIG. 9 is a perspective view showing how a carrier

is divided in#lg glevice for capturing object according to the first embodiment.

As shown in FIG. 7, the device for capturing bbject 1 as
described above is formed as follows: the first dish half 4a
and the second dish half 4b are combined together to form the
disk-shaped capturing dish 4; the capturing dish 4 is mounted

10 on the shelf portion 63 of the housing 6; the housing 6 is
éoupled to the cover 3 through the capturing dish 4 using the
first L-shaped grooves 6la and the third engaging claws 32; and
the through hole 41 of the capturing dish 4 ig sealed by the
protrusion 33 of the cover 3.

15 The housing 6 is decoupled from the cover 3 by rotating
the housing 6 relative to the cover 3 to disengage the third
engaging claws 32 from the first L-shaped grooves 6la.
[0070]

The filter 7 is disposed in the filtex'housing'portién.65a

20 to close the outlet of the discharge opening 64a of the conical
portion 64, and the filter fitting portion 65 is engaged with
the filter-securing ring 8 using the second L-shaped grooves
65¢c and the fourth engaging claws 82a described above. Thereby,
the discharge copening 64a of the conical portion 64

25 communicates with the through hole 81 of the filter-securing

ring 8 through the filter 7. As described above, when the filter
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[0073] Asshown in FIG. 8, when microorganisms are captured, the device for capturing object 1
(refer to FIG. 7) is used in such a way that the first dish half 4a holding the count analysis carrier 5a
and the second dish half 4b holding the identification analysis carrier 5b are combined together to form
the capturing dish 4, and then, the capturing dish 4 10 is mounted on the cover 3. In other words, the
device for capturing object 1 shown in FIG. 7 is turned upside down and is used with the first dish half
4a and the second dish half 4b left on the cover 3 and with the housing 6 and the filter-securing ring 8
removed. The housing 6 is removed from 15 the cover 3 by rotating the housing 6 relative to the cover
3 to disengage:thedhirdrengaging clawsr32 (refemtotE GIEAY frdhethesfirsti-shgpetigrodyves 61a
(refer to FIG. 6A) as described above after the cover 3 is located in the pedestal 52 of the air sampler
50 as describedbelo®r20[0074PresHesldbyictH6r exptdringlabret Tid nfduriedd BRthe pedestal 52

formed of a round shape as viewed from above, which_is formed on the upper side of an air sampler

body 51 of'thé S saiffier 588 As88sibeddhove thepedastal 5247 the'ss Lottt Portions 53
formed to recejve the second engaging claws 31 of t ver .3, and the device. for ¢ ring object 1
J:\{q O}%eerrg' %9 C %housc§et (f 2%%0%%%5&?:%?80 %nllgs%a@&é

is therebycfgcateg iR & cen ortion of theé pedesta OwS suction openings 54

of the air sampler hady 31,13 nozzje head 35-of the.aisampler 50, and a nozzle 55a 5 disposed in the
nozzle head 55. The nozzle 55a is configured by a disk-shaped plate with a plurality of very small
nozzle holgs tormed thereon. [0076]
In the device for capturing object 1, as shown in FIG. 7,
the protrusion 33 of the cover 3 seals the through hole 41. The
outlet of the discharge opening 64a of the conical portion 64
10 is closed by the filter 7 which separates microorganisms. As
a result, the internal space 66 is a space isolated from the
external environment (i.e., a closed space) at least for
microorganisms. Consequently, the count analysis carrier 5a
held on the first dish half 4a and the second dish half 4b is
15 placed in this closed space. The device for capturing object
1 as described above other than the filter 7 may be moided with
resin, preferably polypropylene.
[oo72]
<Method for Using Device for Capturing Object>
20 A method for using the device for capturing object 1
according to the first embodiment will be described next.
First, a method for capturing microorganisms using the
device for capturing object 1 will be described. FIG. 8 referred
to next ig a perspective view showing the method for capturing
25 microorganismé using the device for capturing cobject of the

present invention. FIG. 9 is a perspective view showing how a
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According to the method for capturing microorganisms, the 10 housing 6 and the filter-securing ring 8
which form an integral unit are removed to expose the carrier 5 of the device for capturing object 1
mounted in the pedestal 52, and the nozzle head 55 is placed over the pedestal 52, as shown in FIG.
B. [0077] 15A fan not shown disposed in the air sampler body 51 is activated, and the air is sucked
through the suction openings 54. Then, air flow is injected to the carrier 5 from multiple nozzle holes of
the nozzle 55a provided in the nozzle head 55. As a result, microorganisms carried in the air injected
to the 20 carrier 5 are captured by the count analysis carrier 5a and the identification analysis carrier
5b. In othecwordsemiercirgadisths arelcapgteved wittothe sartrier Hrdjrettpeapwarchf6378] As shown
in FIG. 8, the protrusion 33 of the cover 3 seals 25 the through hole 41 (refer to FIG. 7) of the
capturing dish 2hFhs ke seifaed BRemE capturing dish 4 on the side of the carrier 5 is flush with the
bottom of the protrusion 33. This reduces disturbance of the received air flow. Consequently, the
carrier 5 caf gﬁt]ure microorganisms efficiently. When the air sampler 50 sucks a predetermined

amount of 5 the it the piocess of gaplring oo ARSIy he device [ar cagturing object 1

ends.  When the capturing process ends, the housing t ter-securing ring 8 which form an

integral unijare fitled 4o the,gevar$g9ain, and the deyieg.for.capsaring ehject 1 io returns back to the
state shown in FIG. 7.
is used in such a way that the first dish half 4a holding the
count analysis carrier 5a and the second dish half 4b holding
the identification analysis carrier 5b are combined together
to form the capturing dish 4, and then, the capturing dish 4
10 ig mounted on the cover 3. In other words, the device for
capturing object 1 shown in FIG. 7 is turned upside down and
is used with the first dish haif 4a and the second dish half
4b left on the cover 3 and with the housing 6 and the
filter-securing ring 8 removed. The houging 6 ig removed from
15 the cover 3 by rotating the housing 6 relative to the cover 3
to disengage the third engaging claws 32 (refer to FIG. 6A) from
the first L-shaped grooves 6la (refer to FIG. 6A) as described
above after the cover 3 is located in the pedestal 52 of the
air sampler 50 ag described below.
20 [0074]

The device for capturing object 1 is mounted on the
pedestal 52 formed of a round shape as viewed from above, which
ig formed on the upper side of an air zampler body 51 of the
air sampler 50. As described above, the pedestal 52 has the

25 cutout portions 53 formed to receive the gsecond engaging claws

31 of the cover 3, and the device for capturing object 1 is
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[0079] A method for using the device for capturing object 1 in the microorganism counting
apparatus 10 which counts the captured microorganisms will be described. 15When the capturing
process described above ends, the device for capturing object 1 as shown in FIG. 7 is carried by a
user to a place where the microorganism counting apparatus 10 (refer to FIG. 1) is installed. The
housing 6 is removed from the cover 3 by the user. 20 After the first dish half 4a which holds the count
analysis carrier 5a is removed from the cover 3 as shown in FIG. 9, the first dish half 4a is mounted on
the mounting unit 102 together with the housing 6 as shown in FIG. 3. On the other hand, the first
cover body:B&rshitadler toeZ5 e eover:8en witeh: thenserbntldishphdk Abaioldihg the identification
analysis carrier 5b is still placed as shown in FIG. 9, in such a manner that the first cover body 35
covers the i@&nification analysis carrier 5b.  The first cover body 35 has a cylindrical shape with a
bottom. Third L-sha edrt?rooves 35a are formed on an inner 5 _circumferential surface of an opening of
e

the housing 6. THe™ gt iRe FOTSHY 6 PRE M et disthetet Sibistai il sEm8%&hat of the
upper cyiner orian o1 refecte BI6 8k ne aThedbitdlyshapgdaranyes Spgagasigicure same

as that 10 of the first aped grooves 61a (refer to FIG. 6A) of the housing 6. The third engaging
claws 32 ofthe.cawef 3 are fitteddntorthefespestive third Lrehaped aroqves 3aaafitha fisst cover body

35 to detachably engage the cover 3 with the first cover
by a disk-shaped plate with a plurality of very small nozzle
holes formed thereon.
(0076}
According to the method for capturing microocrganisms, the
10  houging 6 and the filter-securing ring 8 which form an integral
unit are removed to expose the carrier 5 of the device for
capturing object 1 mounted in the pedestal 52, and the nozzle
head 55 is placed over the pedestal 52, as shown in FIG. 8.
[0077]
15 A fan not shown disgpoged in the air sampler body 51 is
activated, and the air is sucked through the suction openings
54. Then, air flow is injected to the carrier 5 from multiple
nozzle holes of the nozzle 55a provided in the nozzle head 55.
Asg a regult, microorganisms carried in the air injected to the
20 carrier 5 are captured by the count analysis carrier 5a and the
identification analysis carrier 5b. In other words,
microorganismes are captured with the carrier 5 directed upward.
[0078]
As shown in FIG. 8, the protrusion 33 of the cover 3 seals
25 the through hole 41 (refer to FIG. 7} of the capturing dish 4.

Thusg, the surface of the capturing dish 4 on the side of the
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15 body 35. As a result, the first cover body 35 seals the identification analysis carrier 5b between
itself and the cover 3. The identification analysis carrier 5b is subjected to an 20 identification
analysis for identifying types of microorganisms. Note that the count analysis may also be referred
to as a "first detection operation of substances to be detected". The identification analysis may also be
referred to as a "second 25 detection operation of substances to be detected". [0080] Next is
described a method for using the device for capturing object 1 in the microorganism counting
apparatus 10 for counting captured microorganisms. FIGS. 10A1 to 10A4 to be referred next are
cross-sectionats aiews 0f tid weliceifon capturimtoloect SHowingthé mesthod féBusiAlitie device for
capturing object in the microorganism counting apparatus. FIGS. 10E1 to 10B4 are enlarged
schematic ErabaRts SheRHPARSACHIL BEIRE eV RCtF EaSe I FIRSSSEIRPIF10A4C1BFIGS. 10B1
to 10B4 show microorganisms B and ATPs. Sizes of actual microorganisms are, however, as small as

in the orderdf Micro et‘éﬁlbn%aﬁﬁ;ég& BHGEPRTBEArENE Sridit-&& HE of amolecule. Accordingly,
FIGS. 106L t0 10438 o 00 Sl 265 0 GO A ATE JS0RI, e Wihen he

temperature of the carrier 5a Is raise tep S201 (refer to FIG. 4) as described above, the count

analysjs carjer aa-held ga the frst glish-kalf-4a solates and dals-doun osisthes eaniealportion 64 of
the housing 6 as shown in FIG.
device for capturing object 1 ends.

When the capturing process ends, the housing 6 and the
filter-securing ring 8 which form an integral unit are fitted
to the cover 3 again, and the device for capturing object 1

10 returns back to the state shown in FIG. 7.
[o079]

A method for using the device for capturing object 1 in
the microorganism counting apparatus 10 which counts the
captured microorganisms will be described.

15 When the capturing process described above ends, the
device for capturing object 1 as shown in FIG. 7 is carried by
a user to a place where the microorganism counting apparatus
10 (refer to FIG. 1) ig installed.
The houging 6 is removed from the cover 3 by the user.
20 After the first dish half 4a which heolds the count analysis
carrier 3a ig removed from the cover 3 as shown in FIG. 9, the
first dish half 4a is mounted on the mounting unit 102 together
with the housing 6 ag shown in FIG. 3.
Oon the'other hand, the first cover body 35 is attached to
25 the cover 3 on which the second dish half 4b holding the

identification analysis carrier 5b is still placed as shown in
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20 10AL1. In this step, the microorganisms B captured with the air sampler 50 (refer to FIG. 8) are
retained with the count analysis carrier 5a on the filter 7 as shown in FIG. 10B1. [0082] When hot
water HW is injected into the housing 6 in Step 25 S202 (refer to FIG. 4) as described above, the
count analysis carrier 5a further solates and is diluted by the hot water. The filter 7 includes the
hydrophobic filter 7b on the lower side thereof as shown in FIG. 10B2. Thus, the hot water HW
containing the diluted count analysis carrier 5a (refer to FIG. 10A1) is retained in the housing 6. The
microorganisms B are retained 5 in the hot water HW on the filter 7. In FIG. 10A2, reference numeral
4a indicateRTifte fi#st dishhalfida ardueterenice thurveraf 64 ridicatesthbednichh poristir64
(hereinafter the same). [0083] ioWhen the contents in the housing 6 are filtered in Step 5203 (refer to
FIG. 4) as HescrstiRnapdves akd Aot VaterTmeintRE FbESIng S (refer to FIG. 10A2) is discharged as

shown in FIG. 10A3. In _this step, the micrqorganisms B in the hot water HW, are separated and held by
the filter 7 as showiin B3 10 %V%[df)%%}’ AsEHovdh Wgﬁéﬁfﬁ%hg’ fiter ngggrd?ng to the

empodimepige. d%&?ﬁy@ﬁt SHUgLE %Lmsdreeai"gﬁg%m@a the, hydrophobic filter 7b.

Unlike a filter including on ydro ter used in conventional ATP 20 methods, the hydrophobic

filter 7b enables liguid-0g retainedranthefites ungssthadiquid isseicked o1 peessuretidered. This
enables reaction with reagent, such as ATP extraction, to be performed on the filter 7.

opening of the housing 6 has an inner diameter substantially
same as that of the upper cylinder portion 61 (refer to FIG.
6A) .
The third L-shaped grooves 35a has a structure same as that
10 of the first L-shaped grooves 6la (refer to FIG. 6A) of the
housing 6.

The third engaging claws 32 of the cover 3 are fitted into
the respective third L-shaped grooves 35a of the first cover
body 35 to detachably engage the cover 3 with the first cover

15 body 35.

As a result, the first cover body 35 geals the
identification analysis carrier 5b between itself and the cover
3.

The identification analysis carrier 5b is subjected to an

20 identification analysis for identifying types of
microorganisms.

Note that the count analysis may also be referred to as
a "first detection operation of substances to be detected". The
identification analysis may also be referred to as a "second

26 detection operation of substances to be detected".

[0080]
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[0085] 25The ATP eliminating reagent is dispensed into the housing 6 in Step S206 (refer to FIG. 4) as
described above, and then the ATP extracting reagent is dispensed into the housing 6 in Step 5209
(refer to FIG. 4) as described above. These processes of dispensing the reagents may also be
referred to as "a step of injecting a reagent into the housing". 5[0086]  In the housing 6 into which
the ATP extracting reagent is injected in Step S209 (refer to FIG. 4) as described above, an ATP
extract solution EX is retained as shown in FIG. 10A4. As shown in FIG. 1034, the ATP extract
solution EX contains ATPs, io amount of which corresponds to the number of the microorganisms B.
[0087] TheATRexttactsoldgenEX SkalvainREGEIOBA srdispemsediimto thedlinEndscence-test tube
107a (refer to FIG. 1) in Step 15 S210 (refer to FIG. 4) as described above. The microorganisms are
then countBaEREUGRSRPISEZEL hritnSt)s SPIPYRSEFRNERY: £PUnt iMgi@ERfFmedshal there are
microorganisms in the count analysis carrier 5a, the identification analysis carrier 20 5b held on the

second dishHalF R BfHEE GRIEEGErB-SHent FFEESis subjected to the identification analysis, to
thereby types of tEE@gch%@frggnl%Aé to be referred next are cross-sectional

5 views of the device for capturing object, showing the method
for using the device for capturing cbject in the microorganism
counting apparatus. FIGS. 10B1 to 10B4 are enlarged schematic
diagrams showing the vicinity of the filter in the case of FIGS.
10A1 to 10A4.

10 FIGS. 10B1 to 10B4 show microorganisms B and ATPg. Sizes
of actual micreoorganisms are, however, as small as in the order
of micrometer, and sizes of actual ATPs are as small as that
of amolecule. Accordingly, FIGS. 10Bl1 to 10B4 shows no relative
sizes of a microorganism and an ATP.

15 [0081]

When the temperature of the carrier 5a 1s raised in Step
8201 (refer to FIG. 4) as described above, the count analysis
carrier 5a held on the first dish half 4a solates and falls down
onto the conical portion 64 of the housing 6 as shown in FIG.

20 10Al. In this step, the microorganisms B captured with the air
sampler 50 (refer to FIG. 8) are retained with the count
analysig carrier 5a on the filter 7 as shown in FIG. 10B1.
[0082]

When hot water HW i1s injected into the housing 6 in Step

26 8202 (refer to FIG. 4) as described above, the count analysis

carrier 5a further solates and is diluted by the hot water. The
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[0088] According to the device for capturing object 1 and the 25 method for using the same as
described above, the carrier 5 including the count analysis carrier Sa and the identification analysis
carrier 5b is disposed on a side of one surface of the capturing dish 4. Thus, when the capturing dish 4
is placed in the air sampler 50 (refer to FIG. 8) and the carrier 5 receives air flow sucked by the air
sampler 50, the count analysis carrier 5a and the identification analysis carrier 5b can capture.
microorganisms such that the respective numbers of the microorganisms per unit area (exposed area)
on the carriers 5a, 5b are substantially the same. [0089] ioAccording to the device for capturing object
1 and the methaskfor usirg thixsamies the dasistiGisdiidablerintotheicotrt analysisscateier 5a and
the identification analysis carrier 5b, which are disposed individually. Unlike the carrier 5 of an integral
type, this efintimatet e nhedofl affdFd 5 tapRireldiunicrobeyanismsg tautiy trndaHBiBInto pieces
and weighing each of the pieces. Thus, according to the device for capturing object 1 and the
method for'ti§ing th& sa & When BPdNtEing SravdigRthg R p@?f’oﬁﬁféot,%u%g%née%ﬁich%ecome
disturbance factors for 20 cqunting microorganjsms can_be prevented from being mixed into the carrier
S.Asa resrtﬁt%,l' %%%gr(gir%gn to% %ﬁee l&ég\l/llgé‘ TS ép%ﬁg%ﬁferc?i%%&di & method %r%%?ﬁglfh%%same, when

the 5 in the hot water HW on the filter 7. In FIG. 10A2, reference
numeral 4a indicates the first dish half 4a, and reference
numeral 64 indicatesg the conical portion 64 {hereinafter the
same)!
[0083]

10 When the contents in the housing 6 are filtered in Step
5203 (refer to FIG. 4) as described above, the hot water HW in
the housing 6 (refer to FIG. 10A2) is discharged as shown in
FIG. 10A3. In this step, the microorganisms B in the hot water
HW are separated and held by the filter 7 as shown in FIG. 10B3.

15 [o084]

As shown in FIG. 10B3, the filter 7 according to the
embodiment has a double layer structure of the hydrophilic
filter 7a and the hydrophobic filter 7b. Unlike a filter
including only a hydrophilic filter used in conventional ATP

20 methods, the hydrophobic filter 7b enables liquid to be
retained on the filter uniess the liguid is sucked or
pressure-filtered. This enables reaction with reagent, such as
ATP extraction, to be performed on the filter 7.

[0085]
25 The ATP eliminating reagent is dispensed into the housing

€ in Step 8206 (refer to FIG. 4) as described above, and then
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carrier 5 after capture of microorganisms is subjected to a plurality of analyses such as, for example, a
guantitative 25 analysis and a qualitative analysis, those analyses can be performed further
accurately. [0090] According to the device for capturing object 1 and the method for using the
same as described above, microorganisms are captured with the carrier 5 directed upward, and then
the 5 carrier 5 is directed downward to contact the microorganisms with the reagents. Thus,
according to the device for capturing object 1 and the method for using the same, the carrier 5 directed
upward facilitates the capturing of the microorganisms. Also, when the 10 reagents are contacted with
the microotganismi, ¢hatriscthémgicresrganisms aié sletected] thewartibeShisdienteddownward, and
thereby the capturing dish 4 serves as a cover of the carrier 5. For example, this prevents the carrier 5
from beingSdctitafmirtsted VRFRIUSEOMICEEhe S Jorakie HRE FAIRE ForPEY @bove. [0091]  Before the
device for capturing object 1 is mounted in the air sampler 50, and during the time after the

microorganisms A8 tHptEVEARARE e Hir SAMRRIST gnd BEforE AFE BASIPEY 28 HRrdStganisms are
carried intg (e mirgarganism.eayaing aRparalis: 1y, he.caglel > ispiagatinie.giggad space in the
|§pre rted fronT bei

housing 6."As a result, the carrier ve ing contaminated with substarices which are
disturqjancqb(j@(étggs for the counting of the microorganisms, unlike a conventional 25 device for
capturing object with an exposed carrier, such as the device disclosed in Japanese Patent Application

Laid-Open In the housing 6 into which the ATP extracting reagent is
injected in Step S209 {(refer to FIG. 4) as described above, an
ATP extract solution EX is retained as shown in FIG. 10A4. As
shown in FIG. 10B4, the ATP extract sclution EX coﬁtains ATPs,

10 amount of which corregponds to the number of the microocrganisms
B.
[0087]
The ATP extract solution EX shown in FIG. 10B4 is dispensed
into the luminescence-test tube 107a (refer to FIG. 1) in Step
15 8210 (refer to FIG. 4) asg degcribed above. The microorganisms
are then counted through Step 8211 and Step S212 {(refer to FIG.
4) .
If it is confirmed that there are microorganisms in the
count analysis carrier 5a, the identification analysis carrier
20 5b held on the second dish half 4b still left on the cover 3
shown in FIG. 9 is subijected to the identification analysis,
to thereby types of the microorganisms.
[0088]
According to the device for capturing object 1 and the
25 method for using the same as described above, the carrier 5

including the count analysis carrier 5a and the identification
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No. 2009-131186. Consequently, the device for capturing object 1 and the method for using the
same enable more accurate counting of the microorganisms captured at a test site. 5[0092]
According to the device for capturing object 1 and the method for using the same, the housing 6 has
the discharge opening 64a through which the contents thereof are discharged, and the discharge
opening 64a has the filter for separating and io holding microorganisms. Thereby, the microorganisms
can be contacted with the reagents R in the housing 6. Consequently, the device for capturing object 1
and the method for using the same dramatically reduce the disturbance factors for the counting of the
microorgariamby Bhkke arcanveritionad divigecks foocapturinteobjecir{forsexaraple, sEecRatent
Document 1 used in such away that microorganisms are extracted from the device for capturing object
and the extraptedrhitodigdniémsTanescortaefe d-Wrhareagentsier €68htihgl DOIRXTACIding to the
device for capturing object 1 and the method for usin%ihe same, the filter 7 has a double layer

|

structure of fie HiydrSBMRE filter Ya SREGE RYdFashobic fTeY 78 &by Seatdorsfragents with
ecoveresSUTOBATEA20 RS PRUAIGon i M Lo RLAS W g comvenions

5 carrier 5a and the identification analysis carrier 5b can
capture microorganisms such that the respective numbers of the
microorganisms per unit area (exposed area) on the carriers 5a,
5b are substantially the same.

[0089]

10 According to the device for capturing object 1 and the
method for using the same, the carrier 5 is dividable into the
count analysis carrier ba and the identification analysis
carrier 5b, which are disposed individually. Unlike the carrier
E of an integral type, thisg eliminates the need of, after

15  capture of microorganisms, cutting the carrier 5 intoc pieces
and weighing each of the pieces.

Thus, according to the device for capturing object 1 and
the method for using the same, when the cutting or weighing is
performed, substances which become disturbance factors for

20 counting microorganisms can be prevented from being mixed into
the carrier 5. Ag a result, according to the device for
capturing ckbject 1 and the method for using the same, when the
carrier 5 after capture of microorganisms is subjected to a
plurality of analyses such as, for example, a guantitative

25 analysis and a gqualitative analysis, those analyses can be

performed further accurately.
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[0094]  According to the device for capturing object 1 and the method for using the same, the cover
3 has the second engaging claws 31 formed on the opposite side of the housing 6 to engage 5 with
the air sampler. To expose the carrier 5, the housing 6 in a state of forming an integral unit with the
cover 3 as shown in FIG. 5 is grasped by hands, the cover 3 is placed into the air sampler 50 as
shown in FIG. 8, and then, the housing 6 is removed from the cover 3. In other words, when the carrier
5 i0 is exposed, contact between the capturing dish 4 holding the carrier 5 and hands and fingers can
be prevented. Consequently, the device for capturing object 1 and the method for using the same can
surely preveme gl carrier 5 from being contaminated with substances as disturbance factors for the
counting of the 15 microorganism. [0095]  According to the device for capturing object 1 and the
method for using fcsaAenaftérthelde\ &/ fbe aprFingeebieeting mbliRed dn #ecmbbfting unit
102, when the cover 3 is 20 removed from the housing 6 by a user, the first dish half 4a is turned

upside doEFIRVE R tHEP<R% LPMETME Te pRENTR the R @m Pl F E R the count
analysis carrier 5a faces toward the internal space_66.. This.can surely prevent.t ntamination of
od %ure aWJZ%’[\O e&g] _Fﬁ:ef]ﬁ%el"e&_) g&recte? QII%’ anEirE (ér]%h%%

the count aar]%?ySIS %arrler st embodiment o tﬁg‘igrese’nt Inventio een

explaiged as aforementipned; Howeyver.4heprasentdavertignishatiimited-todbe smbadiment
described above and can be carried out with various modifications. In the embodiment
described ahave, the: captuingadish 4 5 isconfiguredtoincludetwodividedbodies, the first dish half

Thus, according to the device for capturing object 1 and
the method for using the same, the carrier 5 directed upward
facilitates the capturing of the microorganisms. Also, when the

10 reagents are contacted with the microorganisms, that is, the
microorganisms are detected, the carrier 5 ig directed downward,
and thereby the capturing dish 4 serves as a cover of the carrier
5. For example, this prevents the carrier 5 from being
contaminated with dust, microbes, or the like falling from

15 above.
i0091]

Before the device for capturing object 1 is mounted in the
air sampler 50, and during the time after the microorganisms
are captured using the air sampler 50 and before the captured

20 microorganisms are carried into the microorganism counting
apparatus 10, the carrier 5 is placed in the closed space in
the housing 6. As a result, the carrier 5 is prevented from being
contaminated with substances which are disturbance factors for
the counting of the microorganisms, unlike a conventional

26 device for capturing object with an exposed carrier, such as

the device disclosed in Japanese Patent Application Laid-Open
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4a and the second dish half 4b. However, the capturing dish 4 may be configured to include three or
more divided bodies. [0097] When the first dish half 4a and the second dish half 4b 10 are combined
together to form the capturing dish 4, the first dish half 4a and the second dish half 4b may each have
an engaging means so as to engage with each other. FIG. 11 to be refereed next is an exploded plan
view showing a structure of a capturing dish according to a variation. 15[0098] As shown in FIG. 11, in
the capturing dish 4, the first dish half 4a and the second dish half 4b include engaging means 45 each
including an engaging convex portion 45b and an engaging concave portion 45a. The engaging
convex poifion 45h0&nd. tHEL2@ engaging concave portion 45a are fitted in with each other and are
disposed at peripheral edges of the respective halves 4a, 4b avoiding positions where respective

carrier holding ribS2PaeaRE N presafit SEHE CSpthRkg RS 4S HASirPiedndadiig nésns 45 as 25

described above g2 disgose the st cis nalf A and e secnd dish Bl #b.g e hgysing © refer

microorganisms captured at a test site.
5 [0092]

According to the device for capturing object 1 and the
method for using the same, the housing 6 has the discharge
opening 64a through which the contents thereof are discharged,
and the discharge opening 64a has the filter for separating and

10  holding microorganisms. Thereby, the microcorganisms can be
contacted with the reagents R in the housing 6. Consequently,
the device for capturing cbject 1 and the method for using the
game dramatically reduce the disturbance factors for the
counting of the microorganismé, unlike a conventional device

15  for capturing object (for example, see Patent Document 1 used
in guch a way that microorganisms are extracted from the device
for capturing object and the extracted microorganisms are
contacted with reagents for counting.

[0093]

20 According to the device for capturing cobject I and the
method for using the same, the filter 7 has a double layer
structure of the hydrophilic filter 7a and the hydrophobic
filter 7b. Thereby, reaction of reagents with recovered
microorganisms can be performed on the filter 7, unlike a filter

25 used in the conventional ATP methods which includes only a

hydrophilic filter.
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the nozzle head 55 (refer to FIG. 8) of the air sampler 50 more stably. Further, the capturing dish 4
having the engaging means 45 can be conveniently carried around because the first dish half 4a and
the second dish half 4b can be made into an integral 5 unit.  However, the engaging means 45 is
not limited to the integral unit with the first dish half 4a and the second dish half 4b. The engaging
means 45 may be configured by a member disposed separately therefrom, such as, for example, a
clip. 10[0099] In the embodiment described above, when a counting analysis of microorganisms is
performed using the microorganism counting apparatus 10 (refer to FIG. 1), the second dish half 4b
(refer to FIGO 3% 4dlding the identification 15 analysis carrier 5b (refer to FIG. 3) is removed from the
housing 6 (refer to FIG. 3), and then, the housing 6 is mounted on the mounting unit 102. However, the
second dish half 4is BeiHgthetide Alifcadion idalysis capiet Bbimay bl BE Ferho%ad froht the housing
6, and the identification analysis 20 carrier 5b may also be subjected to the counting analysis. In this
case, the rBEGERRGIThBTKBTs i§p TS irF the [GSiAg s VRS HrBGGRPRIERTZI Yt is easily
understood Eilat Sbo}li tggrcrggqt&q I)ésis carrier. aeaé]gégeoige%gcgtion analy69i§_ carrier. 5h may be 25

subjected o the counting analysis. fo‘&?pos;‘*m the embodiment described abcg/ée,n[ﬁg%%unting

analysis ispegiormgd and, ik iseonfirmed thab microprganisps ate presentdniiie coupt gnalysis
carrier 5a, then an identification analysis of the identification analysis carrier 5 5b is performed.
However, the identification aalysisday he.petfesnednn paraliel wib the-eourding asadyss. [0101]
in FIG. 5 is grasped by hands, the cover 3 is placed into the
air samplexr 50 as shown in ¥IG. 8, and then, the housing 6 is
removed from the cover 3. In other words, when the carrier 5
10 is exposed, contact between the capturing dish 4 holding the
carrier 5 and hands and fingers can be prevented. Consequently,
the device for capturing object 1 and the method for using the
same can surely prevent the carrier 5 from being contaminated
with substances as disturbance factors for the counting of the
15  microorganism.
[0095]
According to the device for capturing object 1 and the
method for uging the same, after The device for capturing ckhject
1 ig mounted on the mounting unit 102, when the cover 3 ig
20 removed from the hougsing 6 by a user, the first dish half 4a
ig turned upside down relative to the state at the Cime when
placed in the air sampler, and thereby the count analysis
carrier 5z faces toward the internal space 66. Thig can gurely
prevent the contamination of the count analysis carrier 5a.
25  [0096]

The first embodiment of the present invention has been
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In the embodiment described above, microorganisms captured by the device for capturing object 1 are
counted using 10 the microorganism counting apparatus 10. However, the present invention is
applicable to a case in which the reagent R is manually dispensed into the housing without
incorporating the device for capturing object 1 into the microorganism counting apparatus 10, and the
microorganisms are counted using the ATP 15 method. [0102] The present invention is applicable
to spore-forming bacteria such as Bacillus subtilis. In this case, examples of the reagents described
above may include a vegetative cell 20 conversion reagent such as amino acid and sugar. [0103]

In the embedimeritrdeseribad abevethéAER mHathoshis tisedhie pegstmicroorganisms. irstead, the
microorganisms may be counted based on the fluorescence produced when substances in 25 a living
body suchzstDNAIRKNA tand NABbatkaed freia 36 Fied el mdrairheiatad Wittdexcitation
light. [0104] In‘'the case where the device for capturing object 1 is used to capture and count gram

negative b3&ifli, e Bo iRt sy Berhide Hak88%n endotoxin contained in the cell membrane of

In the embodiment described above, the capturing dish 4
5 1g configured to incliude two divided bodies, the first dish half
4a and the second dish half 4b. However, the capturing dish 4
may be configured to include three or more divided bodies.
[0097]
When the first dish half 4a and the second dish half 4b
10 are combined together to form the capturing dish 4, the first
digh half 4z and the second dish half 4b may each have an
engaging means so as to engage with each other. FIG. 11 to be
refereed next is an explcded plan view showing a structure of
a capturing dish according to a variation.
15 [0098]
As shown in FIG. 11, in the capturing dish 4, the first
dish half 4a and the second dish half 4b include engaging means
45 each including an engaging convex portion 45b and an engaging
concave portion 45a. The engaging convex portion 45b and the
20 engaging concave portion 45a are fitted in with each other and
are disposed at peripheral edges of the respective halves 4a,
4b avolding positione where respective carrier holding ribs 42a,
42b, are present.
The capiuring dish 40 having the engaging means 45 as
25 described above can dispose the first dish half 4a and the

gecond dish half 4b in the housing 6 {(refer to FIG. 7) or in
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5 gram negative bacilli. In other words, microbes may be counted based on luminescence intensity
resulting from the limulus test on the endotoxin. [0105] The microorganisms may be counted
after being recovered lo from the filter 7 and cultured. [0106] In the embodiment described above,
the carrier 5 is configured to be divided into plural portions which are then disposed separately in
sections, by dividing the capturing dish 15 4 into plural pieces. However, the present invention is not
limited to the embodiment described above as long as the carrier 5 can be divided into plural portions
which are disposed separately in sections. For example, the carrier 5 may be configured as shown
next in a sétendemticdineeni. 20[0107] «<SécorI EmBodiniente aiNesewillbe desaribed a device for
capturing object according to a second embodiment of the present invention. Herein, a microorganism

counting appaktis eitippErwitH =5 R® HeviteT ot bttt 'dBlect BR R #TsthBg BE8BENting

microor anlsms by the microor anlsm counting apparatus
g 45 caEYbe converliently carrgegparound because the first dish

half 4a and the second dish half 4b can be made into an integral
5 unit.

However, the engaging means 45 is not limited to the
integral unit with the first dish half 4a and the seccond dish
half 4b. The engaging means 45 may be configured by a member
disposed separately therefrom, such as, for example, a clip.

10 [0099]

In the embodiment described above, when a counting
analysis of microorganisms is performed using the
microorganism counting apparatus 10 (refer to FIG. 1), the
second dish half 4b (refer to FIG. 3) holding the identification

15 analysis carrier 5b (refer to FIG. 3) is removed from the
housing 6 (refer to FIG. 3), and then, the housing 6 is mounted
on the mounting unit 102. However, the second dish half 4b
holding the identification analysis carrier S5b may not be
removed from the housing 6, and the identification analysis

26 carrier 5b may also be subjected to the counting analysis. In
this case, the reagent R or the like is dispensed in the housing
6 via the through hole 41.

It ig easily understood that both the count analysis
carrier 5a and the identification analysis carrier 5b may be

25 gubjected to the counting analysis.

[6100]
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according to this embodiment are the same as those according to the first embodiment. Thus, detailed
description thereof is omitted herefrom. [0108] 5 <Device for Capturing Object> FIG. 12A to be
referred to next is an exploded perspective view showing a device for capturing object viewed from
obliquely above according to the second embodiment. FIG. 12B is an exploded perspective view
showing the device for io capturing object viewed from obliquely below according to the second
embodiment. FIG. 13 is a cross-sectional view along a line VII-VII in FIG. 5 according to the second
embodiment. FIG. 14 is a perspective view showing how a carrier is divided in the device for capturing
object according trthehse eaeb &S meenhodiament i be fh dhe segondt e ndaadiment; thessanse seference
numerals are given to the components similar to those in the first embodiment, and detailed
descriptiorithepsofiovhsidedt@refridml Asishovwm it FIGd ZAaRdiH Gr 22BIardesice RiFapturing 20
object 11 also includes the housing 6, the filter 7, and the filter-securing ring 8 which are the same as

those of thBeRRRR or RapRFiNG VB ctAR 767 16 FIATEASRIG. BB ™AcBrding to the first
following degcrption. thys, facuses; 8R.the.coven S0;nd; thercanivring, dish-40, JOL08Ly pe
performed in paraliel with the counting analysis.
[0101]

In the embodiment described above, microcrganigms

captured by the device for capturing object 1 are counted using
10  the microorganism counting apparatus 10. However, the present

invention is applicable to a case in which the reagent R is

manually digpensed into the housing without incorporating the

device for capturing object 1 into the microorganism counting

apparatus 10, and the microorganisms are counted using the ATP
15 method.

{0102]

The present invention is applicable to spore-forming
bacteria such as Bacillus gubtilis. In this case, examples of
the reagents described above may include a vegetative cell

20 conversion reagent such as amino acid and sugar.
[0103]

In the embodiment described above, the ATP method is used
to count microorganisms. Instead, the microorganisms may be
counted based on the fluorescence produced when substances in

25 a living body such as DNA, RNA, and NAD extracted from the

microorganisms are irradiated with excitation light.
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On an outer surface of the cover 30, a ring-like carrier holding rib 34 is vertically provided, instead of
the 5 protrusion 33 (refer to FIG. 6A and FIG. 6B) formed on the outer surface of the bottom of the
cover 3 according to the first embodiment. The outer diameter of the carrier holding rib 34 is slightly
smaller than the inner diameter of the through hole 44 of the capturing dish 40 to be described next.
The height 10 of the carrier holding rib 34 is equal to that of the through hole 44. In the cover 30
shown in FIG. 12A and FIG. 12B, reference numeral 31 indicates a second engaging claw which
engages with the cutout portion 53 of the air sampler 50 shown in FIG. 8. 15 Reference numeral 32
indicates a thitd€hgaging claw which is fitted into the first L-shaped groove 61a of the housing 6.
[0110] Asshownin FIG. 12A and FIG. 12B, the capturing dish 40 is formed of a disk. In the central
part of the capturifg §8h 2699 hexkrédgh Mol 42 iSIsrrrEWRIER PertirtEsiHecapaiting dish 40
from a lower surface side to an upper surface side thereof. The lower surface side of the capturing

dish 40 mayhISEBEYEfefiE 1§ 38 6n 8 SaRabE Srfet VEhB AP per Surfale sRRGthEEdBting dish 40

may also t?f; referred 10 as “the 25 other surface side". LOl&Lli c The upper surj:f)ace of the capturing
Cich 40 o 150 AR B T B S e KSR AP GetLn o e St botom of the

cover 30 dgscribel 8Rev&ee haciQA thedower surfags,af dhe capiuina-dish. Athe.ingec g and outer

double ring-shaped carrier holding ribs 43a, 43b are vertically provided surrounding the through hole
44. based on luminescence intensity resultfing from the limulus test

on the endotoxin.
[0105]
The microorganisms may be counted after being recovered
10 from the filter 7 and cultured.
{0106]

In the embodiment described above, the carrier 5 is
configured to be divided into plural portions which are then
disposed separately in sections, by dividing the capturing dish

15 4 into plural pieces. However, the present invention is not
limited to the embodiment described above as long as the carrier
5 can be divided into plural portions which are disposed
separately in sections. For example, the carrier 5 may be
configured as shown next in a second embodiment.

20 (0107}
<Second Embodiments>

Next will be described a device for capturing object
according to a second embodiment of the present invention.

Herein, a microorganigm counting apparatus equipped with

25 the device for capturing object and a method for counting

microorganisms by the microorganism counting apparatus
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[0112] The carrier 5 in this embodiment includes, as described above, the identification analysis
carrier 5b which is 10 accommodated in the carrier holding rib 34 of the cover 30, and the count
analysis carrier 5a which is accommodated between the inner and outer double ring-shaped carrier
holding ribs 43a, 43b of the capturing dish 40. The identification analysis carrier 5b may also be
referred to as a "second divided portion 15 of the carrier". The identification analysis carrier 5b is
formed of a column in conformity to a shape of the space in the carrier holding rib 34. The count
analysis carrier 5a is formed of a ring in conformity to a shape of the space between the carrier 20
holding ribsad8ard3mg tdnfHGs 1badd Ré@ L1 2B erefereneammumerdl dadicatessthaifiiter which
includes the hydrophilic filter 7a and the hydrophobic filter 7b. Reference numeral 8 indicates the
filter-securlrgy Fig; BT e SHEPPERRIML arfB4a, L2 HrEHir§ES BpRAIGLIRR X Mcdportion.
[0113] As shown in FIG. 13, in the device for capturing object 11 as described above, the
capturing I8 #B5E piitEa Trifhe shelf portion 63 described above of the housing 6, and the housing
6 and the cqv. are engaged with each other via the 5 capturing dish 40 by means of the first
L-shaped groove 6la and the third engaging claw 32. At this time, the through hole 44 of the capturing

dish 4Q is sealed by the carriarholding rigs3rkekthe cover 30 and the identification analysis carrier Sb
accommodated therein.

FIG. 122 to be referred to next is an exploded perspective
view showing a device for capturing object viewed from
obliguely above according to the second embodiment. FIG. 12B
is an exploded perspective view showing the device for

10 capturing object viewed from obliquely below according to the
second embodiment. FIG. 13 1s a cross-sectional view along a
line VII-VITI in FIG. 5 according to the second embodiment. FIG.
14 is a perspective view showing how a carrier is divided in
the device for capturing object according to the second

15  embodiment.

In the second embodiment, the same reference numeralgs are
given to the components gsimilar to those in the first embodiment,
and detailed description thereof is omitted herefrom.

Ag shown in FIG. 12A and FIG. 12B, a device for capturing

20 object 11 algc includes the housing 6, the filter 7, and the
filter-securing ring 8 which are the same as those of the device
for capturing ocbject 1 (refer to FIG. 6A and FIG. 6B) according
to the first embodiment, except that the device for capturing
object 11 further includes a capturing dish 40 having the count

25 analyeis carrier 5a and a cover 30 having the identification

analysis carrier 5b. The following description thus focuses on

47



ioln other words, because the carrier holding rib 34 of the cover 30 is fitted into the through hole 44 of
the capturing dish 40, the identification analysis carrier 5b accommodated in the carrier holding rib 34
faces a lower surface side (one surface side) of the capturing dish 40. 15[0114] Similarly to the
device for capturing object 1 (refer to FIG. 7) according to the first embodiment, in the device for
capturing object 11 shown in FIG. 13, an outlet of the discharge opening 64a of the conical portion 64
is covered by the filter 20 7 (the hydrophilic filter 7a and the hydrophobic filter 7b) for separating
microorganisms. As a result, the internal space 66 is defined as a space separated from external
environmeht@ closed spaceyid téhms chptlenstmictosigahisms. Then, the count analysis carrier 5a
held by the capturing dish 40 and the 25 identification analysis carrier 5b held by the cover 30 are
disposed irf HElbsed space. In FIG. 13, reference numeral 8 indicates the filter-securing ring.

[0115] <Method far Using the Device for Capturing Otgect> 5Next is described a method for capturing
microorganisms BYHEFHENEE YoPEA@Afg UhjE&EL £V W8N SrdoriE mitfdorg&hishig are captured

using the deyioe, for capiring chieqidd peSPRMHAFIG:dd, a9.assemiplegtupihuhich includes: the
capturing dish 0 installed
5 protrusion 33 (refer to FIG. 6A and FIG. 6B) formed on the outer
surface of the bottom of the cover 3 according to the first
embodiment. The outer diameter of the carrier holding rib 34
ig slightly smaller than the inner diameter of the through hole
44 of the capturing dish 40 to be described next. The height
10 of the carrier holding rib 24 is equal to that of the through
hole 44.

In the cover 30 shown in FIG. 123 and FIG. 12B, reference
numeral 31 indicates a second engaging claw which engages with
the cutout portion 53 of the air sampler 50 shown in FIG. 8.

15 Reference numeral 32 indicates a third engaging claw which is
fitted into the first L-shaped groove 6ia of the housing 6.
[0110]

Ag shown in FIG. 12A and FIG. 12B, the capturing dish 40

ig formed of a disk. In the central part of the capturing dish
20 40, the through hole 44 is formed which penetrates the capturing

dish 40 from a lower surface gide to an upper surface gide

thereof. The lower surface side of the capturing dish 40 may

also be referred to as "one surface side". The upper surface

side of the capturing dish 40 may also be referred to as "the
25  other surface side".

[0111]
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io to the cover 30; the count analysis carrier 5a; and the identification analysis carrier 5b, is placed on
the pedestal 52 of the air sampler 50. The configuration described above can be compared to that in
the first embodiment with reference to FIG. 8, in which the first dish half 4a and the count analysis 15
carrier 5a as well as the second dish half 4b and the identification analysis carrier 5a is placed on the
cover 3. The count analysis carrier 5a and the identification analysis carrier 5b capture
microorganisms in a similar way to that in the first embodiment. 20[0116] In this case, in FIG. 13, the
carrier holding rib 34 of the cover 30 and the identification analysis carrier 5b seals the through hole 44
of the capturing disted@pirea simarwayetd thet, daPtGranthelpedirasions38leftthescehend® seals the 25
through hole 41 (refer to FIG. 7) of the capturing dish 4. The sealing of the through hole 44 makes the
count analy&isFidfriet 2a flashsviltPtive idantdicagst anblysidBafiits SBE6%herEhyesiHitéss
turbulence of received air flow. This results in an efficient capture of microorganisms by the count

analysis cadrfier 88 Gritfthid&Emficaasianal sREESTiePEh. S AREF the capturing step described
above, the devic %?rtﬁ—ﬁé)tﬁfgﬁ% gb&e&% E.élcrgt%rgsttg & égé%grllggg iaiFA%. a[‘](gl'és Eﬁlge@oved by a
user to a place where the microorganism counting apparatus s installed (refer to . 2).
5 and cuter double ring-shaped carrier helding ribs 43a, 43b are
vertically provided surrounding the through hole 44.
[0112]
The carrier 5 in this embodiment includes, as described
above, the identification analysis carrier 5b which is
10 accommodated in the carrier holding rib 34 of the cover 30, and
the count analysis carrier 5a which is accommodated between the
inner and outer double ring-ghaped carrier holding ribs 43z,
43b of the capturing dish 40. The identification analysis
carrier 5b may also be referred to as a "second divided poxrtion
15 of the carrier”.

The identification analysis carrier 5b is formed of a
column in conformity to a shape of the space in the carrier
holding rib 34. The count analysis carrier 5a is formed of a
ring in conformity to a shape of the space between the carrier

20 holding ribs 43a, 43b.

In FIG. 122 and FIG. 12B, reference numeral 7 indicates
the filter which includes the hydrophilic filter 7a and the
hydrophobic £ilter 7b. Reference numeral 8 indicates the
filter-securing ring; 63, the shelf portion; and 64a, the

25 discharge opening of the conical portion.

[0113]
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The user then removes the housing 6 from the cover 30. lo As shown in FIG. 14, the capturing dish 40
holding the count analysis carrier 5a is removed from the cover 30. Then, if it is assumed that FIG. 3 in
the first embodiment can also be used for explanation herein, similarly to the housing 6 and the first
dish half 4a, the capturing dish 40 is disposed on 15 the mounting unit 102 together with the housing
6. The count analysis carrier 5a is subjected to the counting analysis of microorganisms, similarly to
the embodiment described above. On the other hand, as shown in FIG. 14, a second cover body
36 is fitted onto the carrier holding rib 34 holding the 20 identification analysis carrier 5b such that the
second cover bodys36&toversitheHRdéntificatiohraridlysideatrier Sor cafffeisécandedvsrtbody 36 has
a cylindrical shape with a bottom and has an inner diameter adapted to fit in with the carrier holding rib

34. When it Is e6nfigred i dhakeaie 24 RicFRPGEAISRE R1AE Mitrdsrgarisifs cointBfalysis, the

identification analysis carrier 5b is subé'eqted 0 an _identificatjon C?lnal sis for_identi inégt%pes of the
; n

microorgari@mst  POTS&RIN e HSCoVRF Body 36T réter 6 BIC BT A b used d of or
together wilh (1g sgcend eVELAAG, SIBLIZL o i davie for caowigahiept 11 ad the method

for using the same-as descri ove can have advantageous effects same as those of the device
for Car&turi%glmﬁf&ﬁ?ammﬁ metbedios using the same aecording te the fisstwmbodimgat and can 10
A _

additionally have the following advantageous effects.
the third engaging claw 32. At this time, the through hole 44
of the capturing dish 40 is sealed by the carrier holding rib
24 of the cover 30 and the identification analysis carrier 5b
accommodated therein.

10 In other words, becausge the carrier holding rib 34 of the
cover 30 ig fitted into the through hole 44 of the capturing
dish 40, the identification analysis carrier 5b accommodated
in the carrier holding rib 34 faces a lower surface side (one
surface side) of the capturing dish 40.

15 f0114}

Similarly to the device for capturing object 1 (refer to
FIG. 7) according to the first embodiment, in the device for
capturing obj ect. 11 shown in FIG. 13, an outlet of the discharge
opening 64a of the conical portion 64 is covered by the filter

20 7 (the hydrophilic filter 7a and the hydrophobkic filter 7b) for
separating microorganisms. As a result, the internal space 66
ig defined as a space separated from external environment (a
closed space) in terms of at least microorganisms. Then, the
count analysis carrier 5a held by the capturing dish 40 and the

25 identification analysis carrier 5b held by the cover 20 are

disposed in the closed space.
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According to the device for capturing object 11 and the method for using the same, the capturing dish
40 is disposed in the housing 6 or in the nozzle head 55 of the air sampler 50 in a state where the
carrier holding rib 34 of the cover 30 15 is fitted in the through hole 44 of the capturing dish 40. As a
result, the capturing dish 40 can be disposed more stably in the housing 6 or in the nozzle head 55.
According to the device for capturing object 11 and the method for using the same, when the
microorganisms are brought 20 in contact with the reagent R using the microorganism counting
apparatus 10, the reagent R is dispensed in the housing 6 via the through hole 44 of the capturing dish
40. This is advantageBus in that arcormenicationtetwée” thentbidetard outside of the housing 6 is
kept as low as the size 25 of the through hole 44. Thus, the inside of the housing 6 is prevented from
being cont&mirkREd feesubstantiessas disturbance factors for the counting of microorganisms. [0118]
The second embaqdiment of the present invention has been explained as aforementioned. The present
invention is{, %ojv@ver, 5 not limited to the embodiment and can be carried out with various

modifications. In the embadiment, one unit of the capturing dish 40 is provided. However, the
capturing d?saweﬁa‘?ngag & divided in{t%i %ﬁ%?’é’i‘e’%es?oéim. %ﬁ){/_' }%f“h%gcé%fa%g% dish 4 in the first 15

embodiment. [011g], Jdeviceyfar capiiuing.obiethod for capturing microorganisms

by the device for capturing object 11.

When airborne microorganisms are captured usging the
device for capturing obiect 11, as shown in FIG. 13, an
assembled unit which includes: the capturing dish 40 installed

10 to the cover 30; the count analysis carrier 5a; and the
identification analysis carrier 5b, is placed on the pedestal
52 of the air sampler 50. The configuration described above can
be compared to that in the first embodiment with reference to
FIG. 8, in which the first dish half 4a and the count analysis

15 carrier 5a as well as the second dish half 4b and the
identification analysis carrier 5a ig placed on the cover 3.

The count analysis carrier 5a and the identification
analysis carrier 5b capture microorganisms in a similar way to
that ii the first embodiment.

20 [C1l1le]

In thig case, in FIG. 13, the carrier holding rib 34 of
the cover 30 and the identification analysgis carrier 5b seals
the through hole 44 of the capturing dish 40, in a similar way
to that, in FIG. 8, the protrusion 33 of the cover 3 seals the

25  through hole 41 {(refer to FIG. 7) of the capturing dish 4. The

gsealing of the through hole 44 makes the count analysis carrier
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3cover 4capturing dish m 4a first dish half 4b second dish half Scarrier 5a count analysis carrier 5b
identification analysis carrier 20 6housing 7filter 7a hydrophilic filter 7b hydrophobic filter
8filter-securing ring 25 11device for capturing object

5a flugh with the identification analysis carrier 5b, to
thereby suppress turbulence of received air flow. This results
in an efficient capture of microorganisms by the count analysis
carrier 5a and the identification analysis carrier 5b.

5 After the capturing step described above, the device for
capturing object 11 returns to a state shown in FIG. 13 and is
then moved by a user to a place where the microorganism counting
apparatus 10 ig installed (refer to FIG. 2}.

The user then removeg the housing 6 from the cover 30.

10 As shown in FIG. 14, the capturing dish 40 holding the
count analysig carrier 5a is removed from the cover 30. Then,
if it is agsumed that FIG. 3 in the first embodiment can also
be used for explanation herein, similarly to the housing 6 and
the first dish half 4a, the capturing dish 40 is disposed on

15 the mounting unit 102 together with the housing 6. The count
analysis carrier 5a is subjected to the counting analysis of
microorganisms, similarly to the embodiment described above.

On the other hand, as shown in FIG. 14, a second cover body
36 is fitted onto the carrier holding rib 324 holding the

20 identification analysis carrier 5b such that the second cover
body 36 covers the identification analysis carrier 5b.

The second cover body 36 has a cylindrical shape with a
bottom and has an inner diameter adapted to fit in with the
carrier heclding rib 34. When it is confirmed that there are

25 microorganisms in the microorganisms count analysis, the

identification analysis carrier 5b is subjected to an
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30cover 33 protrusion 34carrier holding rib 40 capturing dish 41 through hole 5 42a carrier holding rib
42b carrier holding rib 44 through hole 45 engaging means 45a engaging concave portion 45b
engaging convex portion 64 conical portion 64a discharge opening

identification analysis for identifying types of the
microorganisms.

Herein, the first cover body 35 (refer to FIG. 9) may be
used instead of or together with the second cover body 36.

5 [0117]

The device for capturing object 11 and the method for using
the same as described above can have advantageous effects same
as those of the device for capturing object 1 and the method
for using the same according to the first embediment and can

10 additionally have the following advantageous effects.

According to the device for capturing object 11 and the
method for using the same, the capturing dish 40 is disposed
in the housing 6 or in the nozzle head 55 of the ailr sampler
50 in a state where the carrier holding rib 34 of the cover 30

15 ig fitted in the through hole 44 of the capturing dish 40. As
a result, the capturing dish 40 can be disposed more stably in
the housing 6 or in the nozzle head 55.

According to the device for capturing object 11 and the

method for using the same, when the microorganisms are brought
20 in contact with the reagent R using the

microorganism counting apparatus 10, the reagent R 1is dispensed

in the housing 6 via the through hole 44 of the capturing dish

40. Thig is advantageous in that a communication between the

inside and ocutgide of the housing 6 is kept as low as the size
25 of the through hole 44. Thus, the inside of the housing 6 is

prevented from being contaminated with substances as
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65filter fitting portion 65a filter housing portion m 65b ring supporting portion 66internal space 20
CLAIMS 1. A device for capturing object comprising a carrier which captures substances to be
detected and is made to be dividable 5 into plural portions, is placed with the plural dividable portions
arranged separately in sections. 2. The device for capturing object according to claim 1, further
comprising a capturing dish that holds the carrier, iowherein the capturing dish includes a plurality of
divided bodies combined together, and wherein the carrier is held by the divided bodies.

disturbance factors for the counting of microorganisms.
[o0118]

The second embodiment of the present invention has been
explained as aforementioned. The present invention is, however,

5 not limited to the embodiment and can be carried out with

various modifications.

In the embodiment, one unit of the capturing dish 40 is
provided. However, the capturing dish 40 may be divided into
plural pieces, similarly to the capturing dish 4 in the first

10 embodiment .

[0119]

il device for capturing object
3 cover

4 capturing dish

15 4a first dish half

4b second dish half

5 carrier

5a count analysis carrier

5b identification analysis carrier
20 6 housing

7 filter

Ta hydrophilic filter

b hydrophobic filter

8 filter-securing ring
25 11 device for capturing object

30 cover
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3. The device for capturing object according to claim 2, 15 further comprising a housing that houses
the capturing dish such that the housing covers the carrier, wherein the capturing dish has a
through hole which runs through between one surface side and the other surface side of the capturing
dish, and 20wherein the through hole of the capturing dish communicates between a space formed
between the one surface side and the housing, and an outside. 4. The device for capturing object
according to claim 3, 25wherein the housing has a discharge opening which discharges contents in the
space to the outside of the housing, and a filter is disposed which separates the substances to be
detected, &t3an oRepsitesdithie discharge opening. 5.The device for capturing object according to
claim 1, s further comprising a capturing dish that holds the carrier, wherein the capturing dish has
a through Rdle wgR TéRE tEdgH B8tweeh one surface side and the other surface side of the
capturing o‘lligh, ca \{lvggﬁegirn gllesglapturing dish holds a first divided portion lo of the carrier on the
one surface side, a

41 through hole
5 42a carrier heolding rib

42b carrier holding rib

44 through hole

45 engaging means

45a engaging concave portion
10 45k engaging convex portion

64 conical portion

64a discharge opening

65 filter fitting portion

65a filter housing portion
15 65b ring supporting portion

66 internal space

20
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wherein a second divided portion of the carrier is fitted into the through hole of the capturing dish such
that the second divided portion faces the one surface side. is 6.The device for capturing object
according to claim 5, further comprising a housing that houses the capturing dish such that the
housing covers the first divided portion of the carrier and the second divided portion of the carrier,
wherein the through hole of the capturing dish which 20 appears when the second divided portion is
removed, communicates between a space formed between the one surface side and the housing, and
an outside. 7.The device for capturing object according to claim 6, 25wherein the housing has a
discharge BpéA#g which discharges contents in the space to the outside of the housing, and a filter is
disposed which separates the substances to be detected, at an outer side of the discharge opening.
8.A method for using a device for capturing object in which 5 a carrier which captures substances to

be detected and is made fg he.dividahle inip plugal portions,is-placed with the plural diyidable portions
arranged separately in sections, the method Comprising the Steps of: capturing the substances to be
detected byihe €alieEubstances to be detected and is made to be dividable

5 into plural portions, is placed with the plural dividable

portions arranged separately in sections.

2. The device for capturing cbject according to claim 1,
further comprising a capturing dish that hclds the carrier,

10 wherein the capturing dish includes a plurality of divided
bodies combined together, and

wherein the carrier is held by the divided bodies.

3. The device for capturing object according to claim 2,
15  further comprising a housing that houses the capturing dish
such that the housing covers the carrier,
wherein the capturing dish has a through hole which runs
through between one surface side and the other surface side of
the capturing dish, and
20 wherein the through hole of the capturing dish
communicates between a space formed between the one surface

side and the housing, and an outside.

4. The device for capturing object according to claim 3,
25 wherein the housing has a discharge opening which

discharges contents in the space to the outside of the housing,
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todividing the carrier according to the sections; and performing a first detection operation of the
substances to be detected in which a part of the divided carrier is subjected to the detection operation
and performing a second detection operation of the substances to be detected in which 15 the
remaining part of the divided carrier is subjected to the detection operation.

and a fiiter is dispesed which separates the substances to be

detected, at an cuter side of the digcharge copening.

5. The device for capturing object according to claim 1,
5 further comprising a capturing dish that holds the carrier,
wherein the capturing dish has a through hole which runs
through between one surface side and the other surface side of
the capturing dish,
wherein the capturing dish holds a first divided porticn
10 of the carrier on the one gsurface gide, and
wherein a second divided portion of the carrier is fitted
into the through hole of the capturing dish such that the second

divided porticn faces the one surface side.

15 6. The device for capturing obiect according to claim 5,
further comprising a housging that houses the capturing dish
such that the housing covers the first divided portion of the
carrier and the second divided portion of the carrier,

wherein the through hole o0f the capturing dish which

20 appears when the second divided peortion is removed,
communicates between a space formed between the one surface

side and the housing, and an outside.

7. The device for capturing cbject according to claim 6,
25 wherein the housing has a discharge opening which

discharges contents in the space to the outside of the housing,
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15

and a filter is disposed which separates the substances to be

detected, at an outer side of the discharge opening.

8. A method for using a device for capturing object in which
a carrvier which captures substances to be detected and is made
to be dividable into plural portions, is placed with the plural
dividable portions arranged separately in sections, the method
comprising the steps of:

capturing the substances to be detected by the carrier;

dividing the carrier according to the sections; and

performing a first detection operation of the substances
to be detected in which a part of the divided carrier is
subjected to the detection operation and performing a second
detection operation of the substances to be detected in which
the remaining part of the divided carrier is subjected to the

detection operation.
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