DEVICE FOR CAPTURING OBJECT AND METHOD FOR USING THE SAME TECHNICAL FIELD
[0001] 5The 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 T[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 is air-borne microorganisms has a
carrier, which mdergogsra phaseRTANSIHBANIGNRYS! (ESBICR & fEmperHturetaiséd Hom 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 sampler 20
collides with the.carrier, rp'iq;g}grganisms carried by the air flow are captured by the carrier a gel phase.
The carrier solates by raising the temperature, and thereby the captured microorganisms with the
carrier in a sabphage are obtained from the capturing dish. The obtained microorganisms are counted

25 accordlng to a predetermined counting method. [0003]
The present invention relates té 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

1 [0002]

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

15 air-borne microorganisms has a carrier, which undergoes a phase
transition from gel to sol at a temperature railsed from room
temperature, On & 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 sampliler

20 eollides with the carrier, microorganisms carried by the air
fiow are captursd 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 from
the capturing dish. The obtained microorganisms are counted

35 according to a predetermined counting method.

f0003]



A well-known method for counting microorganisms is the ATP method, which quantifies adenosine
triphosphates (ATPs) extracted from microorganisms and thereby indirectly counts the
microorganisms (refer to, 5 The ATP method extracts ATPs by contacting the captured for example,
Patent Document 2). contained in the microorganisms croorganisms 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. 1()[00041 It takes several days to obtain a counting
result by, for example=a methag: fos Covnting eapttredmicroosgagismsdased-ar hireenumber of
microorganism colonies cultured in a plate medium. On the other hand, the A7P method requires
about one 15&5-EederaitHotrsHreRtWhERSNACTORTGaRR NS APeeaitareE untifiie microorganisms are

counted. Thusylrrlgcﬁé'lég ntngthod dé%maticallysrrggugggt_ J€ ired time. ctl}tlg\ggxgg, the ATP method

. (=P S Q mi OOTgarly 1 .
counts microorganisms based on weak fuminescence intensity. Substances that act as 20 disturbance

factors may he cantained-in a:sampledodie noumted.ckhage subsiasse sthuswaeed:to. be minimized.
RELATED ART DOCUMENTS PATENT DOCUMENTS [00051
5 The ATP method extracts ATPs contained in the microorganisms
by contacting the captured microorganisms with an ATP
extracting reagent, and counts the micrcorganisms based on the
intensity of luminescence measured when the extracted ATPs
reacts with a luminescence reagent.
1% (0004}

Tt 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 recquires about one

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

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

20 .digturbance factors mav be contained in a sample to be counted.
Those substances thus need to be minimized.
RELATED ART DOCUMENTS
BATERT DOCUMENTS
[oo0s]
25 Patent Document 1: Japanese Patent Application Laid-Open

No. 20608-131186



25Patent Document 1: Japanese Patent Application Laid-Open No, 2009-131186 Patent
Document 2: Japanese Patent Application Laid-Open No. 11-137293 SUMMARY OF THE
INVENTION PROBLEM TO BE SOLVED BY THE INVENTION [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 to attach onto the exposed carrier during the time after microorganisms are

captured onto the cayrigrinman-ail-samplerand.before the.mickporganisms ase goupied. Particularly,
when a test site where microorganisms are captured is far from a site where the microorganisms are

counted, a p&ssibility 8 155¢ontamination of the carrier may be further increased. In other words,
when the conventional device for ca thurir}\g object (refer to, for example, Patent Document 1) is used,
the carrier mﬁy’ﬁ’g‘“c%%t%iﬁ%d ﬁ‘tﬂﬁng%e time after the carrier is removed from the air sampler and

before the misgegrganisms:20 At goyniedrand-therebydfie microorganisms captured at the test site
may not be accurately counted. [0007]
5 [000s]

A conventional device for capturing object {refer to, for
example, Patent Document 1) has a carrier exposed on a capturing
digh. Thus, for example, microcorganisms other than thoesge To be
tested, or other subetances that act as disturbance factors may

10 attach onto the exposed carrier during the ftime after
microorganisms are captured onto the carrier in an aly sampler
and before the microcorganisms are counted. Particularly, when
a test site where microorganisms are captured is far from a 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 thes air sampler and before the microocrganisms

20 are counted, and thereby the microorganisms captured at the
test gite may 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 a device for capturing cobisct which is configured

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



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 capturing dish is directed upward and to detect the objects in a state
where the carrier is directed downward (Japanese Patent Application No. 2009-295655). According to
the device for capturing object, the carrier s 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 cagsiar, which: canirevent substapeesas sistushancecfaates digradieingimixed into the
carrier. [0008] On the other hand, in the device for capturing object as described above, there is a
desire that a@]Mﬁﬁl@ﬂ&l’@a@é}l&@@%ﬁﬂi@ﬁ&éli@t%éﬁﬁl?@i@%e&§%?&ﬁe8%&tcamer be
performed i f?%I%allel For exampl% |; tt}% ggyglred objects are is microorganisms, there is a desire that
ntifi

stion
a counting o iéroorganisms 1A AR 1 fication of the microorganisms be performed in parallel.

Further, a carrier (sarppled;ofdetected substances subjectathioaguantitaticecanalysis is required to be
captured 20 at the same time and at the same place as that of a carrier (sample) su Eﬁected toa

qualitative armiysis. Ghoofihé soleinTeMappetharhSingScarisasusePfot&ifitdring objects and

Is then cut into, for example, one pation for use in  quantitative analysis apd.apothey for use in a
qualitative 25 HnHIsRE

the capturing dish itself a cover of the carrier, which can
prevent substances as disturbance factors from being mixed inte
the carrier.
0 [0008]
on the other hand, in the device for capturing object as
degcribed above, there is a desire that a guantitative analysis
and & gualitative analysis of cbjects captured by a carrier be
performed in parallel. For example, if the capturaed objects are
15 wmicroorganisms, there is a desire that a counting of the
microorganisms and an identification of the microcrganisms be
performed in.parallel.
Further, a carrier (sample) of detected substances
subjected te a gquantitative analysis is reguired to be captured
20 at the same time and at the same place asg 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 qualitative
25 analysis.

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



If the carrier is used after cutting, however, there is a possibility that, when the carrier is cut into
portions or the cut portion for the quantitative analysis is weighed, substances that act as disturbance
factors are contained in the carrier, thus making it difficult to perform an accurate analysis. [0009]

Embodiments of the.present.inventi e theprgsc/l@g ggevgecj Ecagt%in jact which can further
accuratel? a%gﬁlsz{el%%érr' r 1L\;'VE%%V\'/h(i%gr}?%suggtances to %e de:tLecteg are capt é%,lé when the substances
to be deteoted lace subjeptacttocaplirality lof agulses, Hor exampie yifudantitative analysis and a

qualitative, apg,a.mefhad.for yising.the device; for captiiting abiedt, MEANS FOR SOLVING

[ is: m
THE PROBgl?ék)/[Ig[%OlO] According to an aspect, there is provided a device for capturing object
comprisingratafiee Which Ehgtuses silsstandes® pedergtad-asd isfmadétio be dividable into plural

portions if)giaf_cggnwg@lttbecgy@gévigiggmgqns arranged in sections. [0011] According to

another aspect, there is provided a method for using the device for capturing object in which a carrier
which captff&Pdubstances to be detected and is made to be dividable into plural portions is placed

with the plural dividable partions granged n sectiens; the method gemprisingthg.stefs of: capturing
the substances to be detected by the carrier; dividing the carrier according to the sections; and
performing &5t aetdedivn Gpekatioh 8t tReleMstartesio BRYTERRFH WG 4 Paftlof the divided

carrier is %@J@g@é tg the detection operation-and ReHeEningA seca detestior gpgtation of the
substances to be detected in which the remaining part of the divided_carrier is subjected to the
deCﬂon%%@Eﬂﬁﬁéf when the substances to be detected are subjected
to a plurality of analyses, for example, a quantitative
analysis and a qualitative analysis; and a method for using
the device for capturing obiect.
MELANS FOR SOLVING THE PROBLEM
[oo10l
According to an aspect, there is provided a device for
capturing object comprising a carrier which captures
substances to be detected and is made to be dividable into
plural portions is placed with the plural dividable
portions arranged in sections.
[0011]
According to another aspect, there is provided a

method for using the device for capturing object in which a

carrier which captures substances to be detected and is



EFFECTS OF THE INVENTION [0012] Embodiments of the present invention may provide: a
device for capturing object which can further accurately analyze a carrier with which substances to be
detected are captured, when the substances to be detected are subjected to a plurality of analyses, for
example, a quantitative analysis and a qualitative analysis; and a method for using the device for
capturing object. BRIEF DESCRIPTION OF THE DRAWINGS [0013] FIG. 1 is a diagram showing
a structunesafea micrbergainvsiniEbliating appadatus: having aidevice forehptarihgyalijbct mounted
therein according to f|r tem ent of the present mven ion, El IS a pef. pective view
showing t Q%C% Sidl glfy 0 a(?noun |?1%E{Unlp%r%he Iggw%lé gapturlng O%Je%t f%nt%e r%lcéoorganlsm
counting mpp@a@&oﬁ@ﬂ%ag:drdmgab&pe fiedt embodinehng  tHGsBhs haressssactional view
showing t}Qe d V|ce > for cap dﬁy ggnteglqﬁg)len@og%n%gggiré@earg&gggggglsm counting
apparatus of 1 according to the irst embodiment. FIG. 4 is a flowchart of operations of the
mlcroorga:msmhmmﬂg apparatesbased HririmstrgctionSicfscolfict Chit e corRiAg (6 0 first
embod'msdfe cneldn2 &%ﬁ@gésp%t%g view shewing;the, deviae for capiurigg object according to the
first embodiment. FIG. 6A Is an exploded perspective view showing the device for capturing object
of FIG. 5 ditwetborestliTerelyigb SHbiereRge thedrdehisdifanCIEa 5838 af™ekploded

perspectiye yiew showing the deyicedor capingARecof FiCor the substances
to be detected in which the remaining part of the divided
carrier is subjected to the detection operatiomn.
EFFECTS OF THE INVENTION
[0012]

5a



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 Viswastifie device fok bapthHAG Dhfect 3ifWiRgR Mathaefer iising the device for

capturing ghigctn the microorganism souating anparates aceqrdingdp the frst.ambgdiment. FIG.

1081 to FIG. 1084 are each an enlarged schematic diagram showing the 20 vicinity of a filter in the
cases of RIZ 110721 B FRE-ZH0AY, Yaéspecive i aceraiiioihie fiestempedififered 2rFIG. 11 is an

exploded plan viewsshowing & siEuciues:-Qfa capiuring wishyaceardiag tQ Aevariatione LG, 12P.is an
exploded perspective view showing a device 25 for capturing object viewed from obliquely above
according® & sedoHParstentbodifient £86: 1291 & a%ploled perdpactiveative

analysis and a gualitative analysis; and a method for using
the device for capturing chiect.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

FIG. 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 18 a perspective view showing the vicinity of a
mounting unit for the device for capturing cbject 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 cobject mounted on the mounting unit in the
microorganism counting apparatus of FIG. 1 according to the
first embodiment.

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

FIG. 5 ig a perspective view showing the device for

capturing object according to the first embodiment.



view showing the device for 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. 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 Ilo[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 usingraclevice for taptulingeabjectfoe capturingisib=aisdaorge: hiciserganisms (for
example, microbes and fungi) as an example. However, the objects captured by the device for
capturing objee¥ dtaRE HreRenPRIRSTtGH nfahFbe ittE¥e6pitHarticRes 8 ifétaf BPBF chemical

substances. The o%
aCCOr-

ingls ate nol livied ta,50lid oblgets. and may be miste200045] - First will be
described an overall st - : : -

structure of a microorganism counting apparatus equipped with the device for
capturing objest ascotrding ta shesembodiment sand @eniethed foncouptisig; microdrganisms by the
microorganism counting 25 apparatus. Second will be described the device for capturing object

according to & FREEEmbedinfent e BmBtHGY f6rGSig- e TRVIdE fdrédturing object.

embodiment.

FTG. 7 is a cross-secticnal view along a line VII-VII in
FIG. 5 according to the first embodiment.

FIG. B8 is a perspective view showing a method for capturing

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

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

15 FIG. 10AL to FIG. 1024 are each & cross-sectional view of
the device for capturing object, showing a methed for using the
device for capturing object in the microorganism counting
apparatus according to the first embodiment. FIG. 10Bl to FIG.
10B4 are =ach an enlarged schematic diagram showing the

26 viecinity of a £ilter 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 tc a variation.

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

28 for capturing object viewed from cbliguely above according to

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



[0016] 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 lo 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 cakieid&ling For sieplieitys HGedoshawsdhecahinet-18Land theareagent cartridge 2
in a dashed-two-dotted line, and omits the 15 device for capturing object 1. [0017] As shown in

FIG. 2, the nfdukitiit bt FOP Hag ¥ FecE S FBoFtith 192ae @MIRG the™fevice for capturing object 1
(a housing 6) . TheP@ urlt' géjréit 102 also ir%:_lt%de an engagin rgng .2061\912@_.%‘3‘[dlel§cribed below, a

) - L 1T ; .
heater 102c (refer to FIG. 3)'is embedded in an aliminum member surrounding the recessed portion

102a, that is sfesming dbedesesged partienskdadl edven the:recessed portion 102a, other highly heat
conductive material may be used instead of the aluminum member. 25[0018] The engaging ring 102b
is attachéd on the péfiphéry 6ftife perspective view showing how a carrier is

divided in the device for capturing object according to the

second embodiment.

EMBODIMENTS FOR CARRYING QUT THE INVENTION
10 [o0l14]

A device for capturing object according to an embodiment
of the present invention will be described in detail with
reference t0o the drawings as appropriate. The embodiment will
be described using & device for capturing obiject for capturing

15  air-borne microorganisme {for example, microbes and fungil) as
an example. However, the ocbjects captursed by the device for
capturing object of the present invention may be microscopic
particles of metal or of chemical substances. The chjects are
not limited to solid cobjects, and may be mist.

20 {0015}

First will be described an overall structure oI a
microorganism counting apparatus equipped with the device for
capturing object according to the embodiment, and a methed for
counting microorganisms by the microorganism counting

25 apparatus. Second will be described the device for capturing

obiect according to the first embodiment and a method for using



opening of the recessed portion 102a. As described in detail below, the housing 6 is mounted on the
mounting unit 102 by engaging the engaging ring 102b with first engaging claws 62a provided on the
housing 6 of the device for capturing object s 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 le receiving the first engaging claws 62a. In other

words, whenthe heusing ¢ is-fitted:nto the keeessed 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@héils first engaging claws 62a into the gap G. Thereby, the housing 6 is engaged with
the engaging ring 102b. 00191 As shown in FIG, 3, v,vhenéhg cti:e\gce foggggg{lrisr;g object 1 is placed in
the recessed pORTGH 10257 A¢Ver Bof e HRVIE20%0r cabHiANG object ie removed. Herein, the

capturing dish 4 ingludes-a.first dish half 4a.and-aseqanddishhalf: 4k and-the.fitst dish half 4a has a
count analysis carrier 5a. The count

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 cbject 1 (refer to FIG. 2) having the sample therein,
a liquid tank 105, a hot-water supplying unit 103, a suction

W unit 104, a reagent cartridge 2 having multiple reagents R, a
dispensing unit 106, & luminescence-intensity measurement unit
107, and a control unit 108, which are housed in a cabinst 101.

For simplicity, FIG. 1 shows the cabkinet 101 and the

reagent cartridge 2 in a dashed-two-dotted line, and omits the

15  device for capturing object 1.
f00x7]

A shown in FIG. 2, the mounting unit 102 has a recessed

portion 102a receiving the device for capturing object 1 (a
housing €) . The mounting unit 102 also includes an engaging ring

30 102b. As described below, a heater 102c¢ {refer to FI&. 3} is
embedded in an aluminum member surrounding the recessed portion
102a, that iz, 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



analysis carrier 5a in the first dish half 4a in the housing 6 is 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 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 arg;showia. Fhedhiernal space 6611 the housing &;maysalsaobe refered:toas "a space”.
m[00213  The heater 1020 may be any means that is capable of heating the recessed portion 102a
(the aluminubeirembehe Wisiehigwrréunds Teethoeding 6-dfetHectaiteoredpttifg Bbject 1 mounted

on the mountl(gunllgllo éoea}l redetern}Llned temp aé‘ﬂ%s gcgicgrljg,ég%‘pg%@glo& is
preferable toHeE 10 e?ample itig ﬁjg ﬂ%ajt 110‘632% Rk

provided on the housing 6 of the device for capturing chject
5 1. The engaging ring 102b has cutout portions 1024 in such a

planar ghape as to receive respective first engaging claws 62a

of the housing §. Batween the engaging ring 102b and an

apparatug body 1Ca having the recessed portion 102a formed

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

In other words, when the housing 6 is fitted into the
recegsed portion 102a, the first engaging claws &2a are
inserted into the recessged portion 1l02a through respective
cutout portions 1024, 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]
Ag shown in FIG. 3, when the device for capturing object
1 is placed in the recessed portion 102a, a cover 3 of the device
26 for capturing obiect is removed. Herein, the capturing dish 4
includes a First dish half 4a and a second dish half 4b and the
first dish half £a has a count analysis carrier S5a. The count
analysis carrier Sa in the first dish half 4a in the housing
& is 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.

Mote that in a gtate shown in FIG. 3, the seccnd digh half

10



The liquid tank 105 shown in FIG. 1 is adapted to store liquid 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, or for washing, as
described below. The liquid is also poured into a piping system connected to a syringe pump 106c of
the dispensing 25 unit 106 as described below. The liquid tank 105 may store buffer solution. [0023]
The hot-water supplying unit 103 shown in FIG. 1 heats and supplies, for example, the sterile distilled
water suppliegfram the liguid tank 10b.Mere specificaliy; e batwatet bawppiyingeaenit 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, tHRIGH BBt SHEWNRatUEE $6e8ischarkiify Motaerheaedby & eafrifeReater with a
peristaltic pump throu e%_n%%l_%gc%rr@%d with a flexible tube or the like. The io nozzle having a means
for moving in‘Aorizontal and vertica Ellrectlons is inserted into the internal space 66 (refer to FIG. 3) of
the housing § gszgwgcessary. [0024] The suction 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) irf the housiky 6 o- dischargé SRBAT tH oty Arthesfilfch®7 Plefenfo FIGE 3)2Fer ekample, the

suction unit 104 includes the.suction head 104a (refer tg FIG, 3) described aboye, a suction pump, not
20 shown, cofgjélelcc?gdqv\ﬁtﬂot Jégggitcﬁgntﬁga%ulﬁia %h{rjougﬁepréd%te?rﬁ'r?ea%peip%gé,f and a waste tank.
The suction whit194-ascordingtasthisembodimentiuther includes a litingeapparatus (not shown)

lifting and lowering the suction head 104a (refer to FIG. 3) to enable the suction
1) connected with the housing 6 are shown. The internal space
66 in the housing ¢ may alsc be referred to as "a space".
0 fooz1l
The heater 102¢ may be any means that is capable of heating
the recessed portion 102a (the aluminum member), which
gurrounds the housing 6 of the device for capturing object 1
mounted on the mounting unit 102, to a predetermined
15  temperature. Specifically, the heater 102c is preferable to be,
for example, a cartridge heater.
[0022]
The Iliguid tank 105 shown in FIG. 1 is adapted to store
liguid such as sterile distilled water. This liguid is poured
26 into the housing 6 (refer to FIG. 2) so as to, for example,
improve a filtration rate of the count analysis carrier 5a
(refer to PIG. 3) of the device for capturing cbhbject 1, cr for
washing, as described below. The liguid is also poured into a
piping svetem connected to a syringe pump 105¢ of the dispensing
25 unit 106 as described below. The liguid tank 105 may store

buffer scolution.



25 head 104a to be engaged with and disengaged from the housing 6 (refer to FIG. 3) mounted on the
mounting unit 102. [0025] 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 capiuHAg object 1. lo 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 necessainy focthevATRrnsetory 1 Bdrichides Bn AP elimikafing- réagentdoe eliminating ATPs

that are present outside cells of captured mlcroor aqls n TP extracting re enéfor extracting
ATPs contaifs85H 18 'rn|ccr>85’oreg:’{a‘_’ln“f%tl 9: ensé% E%h A5 e?r%ma S%gent include an 20

ATP-degradlﬁgo%ﬂ%ﬁ@ea,3.quEa<a£aakesl@fst.h@«:AlTE ggstéa@mgat@agentmluae asmeszalkonium chloride,
a trichloroacetic acid, and a Tris buffer solution. The examples of the reagents R may include a
correction supplying unit 103 injects hot water into the internal space

66 {refer to FIG. 3) in the housing 6. For examplie, the hot-water
gupplying 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
16 nozzle having a means foy moving in horizontal and vertical
directions is inserted inte the internal space 66 (refer to FIG.
3) of the housing 6 as necessary.
[0024]
THe suction unit 104 shown in FIG. 1 gucks, {or 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.
1) . ¥or example, the suction unit 104 includes the suction head
104a {(refer to FIG. 3) described above, a suction pump, not
.20 ghown, connected with the suction hsad 104a through
predetermined piping, and a waste tank.

The guction unit 104 according to this embodiment further
includes a lifting apparatus (not shown) lifting and lowering
the suction head 104z (refer to FIG. 3) to enable the suction

25 head 1045. to be engaged with and disengaged from the housing

5 (refer to FIG. 3) mounted on the mounting unit 102.

1z



25 reagent for the luminescence-intensity measurement unit 107, and sterile pure water. Meanwhile,
an ATP luminescence reagent which makes AT Ps extracted from microorganisms luminescent is
provided in a luminescence-test tube 107a (refer to FIG. 1) in which the ATP luminescence reagent at
a predetermined concentration is previously filled, which is to be described s 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. [00273 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 bykan AP xsaart sotadsH (e AT BRFact Bofton confilitingFth® ATPs) 15 in the

o e e A desatbed blow- g e Tesaegeaed s A0 diposed on
thedispensingR@zzlggent 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.
10 In other words, the location (coordinates) of each reagent R
is stored in the control unit 108 controlling the dispensing
unit 106, as degcribed below.
[o0z6]
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, @ trichlorcacetic acid, and a2 Tris
buffer solutiomn.

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



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, supplying sterile distilled water or the like from the liquid 25 tank
105 through the syringe pump 106c to the dispensing nozzle 106a. [00293  The
luminescence-intensity measurement unit 107 shown in FIG. | may be a unit that includes: the
luminescence-test tube 107a which contains an ATP luminescence reagent by receiving 5 the ATP

extract solution coniaiging ATPs dispensed iam Ihe hausing 6 (fefer o FiG, gk.ands luminescence

detecting unit bo y has a photomultiplier or the liké for detecting luminescence intensity of
the ATPs. [0Q30pA0Th=¢antrel Uinit LO8shows-incBIGE ddwas OXeratlscontrobo¥ge theimicroorganism
counting apparatus 10. The control unit 108 also controls the hot-water supplying unit 103, the suction

unit 104, the HisPFEAsHgrHit BB, HALHES TR stereedihiéisify Rfeaithenteitthit 107 according to
a 15 procedug fo.he descrbed.belaw,after the-device fopcapturing gbiectdl GeferiiFIG. 3) is

mounted on the mounting unit 102. This control unit 108 includes a CPU, a ROM, a RAM, various
interfaces, and cirtoitfr. H031H20 <BperaticnsohhkcrourgarismeGourting Apparates and Method for
Counting Microorganisms> A procedure of execution by the control unit 108 will be described next.
In the descriptiort Gpéfatfire of e micorganism counting apparatus 10 and a method for counting

Examples of the ATP luminescence rsagent inciude a
luciferase/luciferin reagent.
[oo27]

10 The 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 microorganismg by an ATP
extract solution {the ATP extract solution containing the ATDs)

16 in the housing 6 {refer to FIG. 3) as described below, into the
luminescence-test tube 107a disposed on the
luminegcence-intensity measursment unit 107.

[6028]
The dispensing unit 106 may include the dispensing nozzle

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

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

ltea.
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25 microorganisms will be described with reference mainly to FIG. 4. FIG. 4 is a flowchart showing the
procedure in which the microorganism counting apparatus operates based on instructions of the
control unit. [0032] In the microorganism counting apparatus 10 shown in FIG. 1, the control unit
108 starts execution of the following procedure when a start switch, not shown, is turned on after the
device for capturing object 1 (refer to FIG. 3) is mounted on the mounting unit 102. [0033] ioAs 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. 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 hedfee 102¢ as shengeint Pi@nai(Step=8201 krEmérely tHé eotimvanalysis carrier 5a
solates and falls down off the first dish half 4a (refer to FIG. 3) onto the |nS|de bottog1 of the housing 6

(refer to FIG F3) {0034} ﬁ%%%ﬁtr&%tﬁ%ﬁﬁas AT %ﬁgﬁ T61RE hotwatsr Supplying unit 103

(refer to FIG 1)) 49 injectihetowaterinte the-housing b gelerdo Flag3) (Sigp 2202), Thereby, the count
analysis carrier 5a (refer to FIG. 3) further solates and is diluted with the hot water. 25[0035] The

control upit 198:=séfds wrcirsttuctiohtoithe sygatigrining ATPs dispensed from the

housing 6 (refer to FIG. 3}); and a luminescence detecting unit
body 107b which has & photomultiplier or the like for detecting
luminescence intensity of the ATPs.
[0030]
10 The control unit 108 shown in FICG. 1 has overall control
over the microorganism counting apparatus 10. The contrel unit
108 also controls the hot-water supplying unit 103, the suction
unit 104, the dispensing unit 126, and the
luminescence~intengity meagurement unit 107 according to a
15  procedure £o be described below, after the device for capturing
obiect 1 (refer to FIG. 2) ig mounted on the mounting unit 102.
This control unit 108 includes a CPU, a ROM, a RAM, various
interfaces, and circuitry.
[00311
20 <Operations of Microorganism Counting Apparatus and Methoed 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 iz a flowchart showing the procedure in which the

15



unit 104 (refer to FIG. 1) to engage the suction head 104a (refer to FIG. 3) with the housing 6 (refer to
FIG. 3), and then suck and filter the contents in the housing 6 (refer to FIG. 3) (Step S203). Thereby,
the microorganisms captured in the count analysis carrier 5a are separated and held by the filter 7
(refer to FIG. 3), and the diluted count analysis carrier 5a is filtered and discharged out of the housing
6. [00361 The control unit 108 again sends an instruction to the la hot-water supplying unit 103 to
dispense hot water into the housing 6 (refer to FIG. 3) (Step S204). Then, the hot water in the housing

6 is filtered %@&&%%%)CJMQ%Y; filtleredshgt waterterpgues remaining diluted carrier 5 from

the inside of the housing 6, and accordingly the recovery rate of 15 microorganisms at the filter 7 is
improved. [063£1 ructBhegsonfrol umitct@®B sehdsrdrt 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'8988). Asa result, the ATPs that are present outside the cells of the microorganisms on

the filter 7 are eliminated [00383The controlyinit 108 SeRds ARJBSAIGioN 40 thessustion 25 unit 104

(refer to FIG. 1) to suck the contents of the housing
5 1, the control unit 108 starts execution of the following

procedure when a start switch, 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 102¢ (refer to FIG. 3} to generate heat.
On the reguest of the control unit 108, the temperature of the
count analysis carrier 5a {refer to FIG. 3) of the device for

15 capturing cbject 1 is ralsed with the heater 102c as shown in
FIG. 4 (Step 8201). Thereby, the count analysis carrier 5a
Séiates and falls down off the first dish half 4a {(refer to FIG.
3} onto the ingide bottom of the housing &6 (refer to FIG. 31}.
[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 Sz202). Thereby, the count
analysis carrier 5a (refer to FIG. 3) further solates and is
diluted with the hot water.

25 00353

The control unit 108 sends an instruction to the suction

16



6 (refer to FIG. 3) and filter the sucked contents (Step 5207). 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 housing 6. [00393 The control unit 108 sends an instruction to the
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 io above the luminescence-intensity

measurement.unit-107 ang containsdhe ATR Lipinasegnce reagantis:pertormess {@@40] The control
unit 108 sends an instruction to the dispensing unit 106 (refer to FIG. 1) to dispense the ATP 15

luminescenceseai@ntin thiecieagenteartiing e 2 (intd et iSiAg 6 (refutdotRRD. 8y¢8tep S208).
Thereby, ATPs are extracted from the micrg

, 3 ) rganisnl,s heldfl)ég%fti:lger_:zcgrgci as g]rple s_,olutio_n is
prepared on & flitet F0CH1720 t:f:""olrffré)‘?lunllfc’lUO'?E?{%%n%l S HStRICHoN o the da'lspensmg unit 106
(refer to FIG gbito, dispgnsethe ATP gxtrast sghiioncontaining-ATPs inthedausing 6 (refer to FIG.
3), into the luminescence-test tube 107a at which the background measurement is performed (Step
S210). Thereby; tgeis carrier 5a ars separated and held by the £ilter 7
{refer to FIG. 3), and the diluted count analysis carrier Sa
iz filtered and discharged out of the housing 6.
[0036]
The contrel unit 108 again sends an instruction to the
¢ hot-water supplying unit 103 to dispense hot water into the
houging 6 {(refer to FIG. 3) {(Step S204). Then, the hot water
in the housging 6 is filtered again (Step 8205). Thereby, the
filtered hot water removes remaining diluted carrier 5 from the
inside of the housing 8, and accordingly the recovery rate of
15 microorganisms at the filter 7 is improved.
[{0037]
The control unit 108 gends an instruction to the
dispensing unit 108 (refer to FIG. 1} to dispense the ATP
eliminating reagent in the reagent cartridge 2 into the housing
20 6 (refer to FIB. 3) {Step $206) . Ag a resgult, 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 S207).
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25 ATPs in the ATP extract solution react with the ATP luminescence reagent and produces
luminescence in the luminescence-test tube 107a. [0042] The luminescence detecting unit body 107b
(refer to FIG. 1) detects the ATP luminescence and outputs signals. The 5 control unit 108 digitizes the
outputted signals and measures luminescence intensity based on the single-photon counting method
(Step P211). Then, the control unit 108 calculates the ATP amount (amol) in the ATP extract solution
dispensed into the luminescence-test tube 107a based on a prestored lo calibration curve indicating

the relation between the ALP, amount {amal) and.theduminescgneadniensity(CRF). The control unit

108 then counts the microorganisms usinganATPvalue which is converted into the equivalent number
of the microofganismg inthécarrieF3¢ThHe AERddlbe BTHalellatedatrdsad ot ATR 15 amount
(amol) and the amount of the ATP extract solution of the sample solution prepared in Step 5209 (Step
5212). [0043f LBEAEEH G EaPiiTG TR B Thafd&lite 8P EaPtuling 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 into plural portions is placed with the plural
dividablegportions artangeshinrséctions. 108 sends an instruction to the

luminescence-intensity measurement unit 107 (refer to FIG. 1)

to turn on the luminescence detecting unit body 107b (refer to

FIG. 1) (8tep 5208). Thereby, a background measurement cf the

luminescenca-test tube 107a which has been previously disposed
t0  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

digpensing unit 106 (refer to FIG. 1) to dispense the ATP

1% luminescence reagent in the reagent cartridge 2 into the
houging € (refer to FIG. 3) (8tep 8208). Thereby, ATPs are
extracted from the microorganismg held by the filter 7, and a
gsample gclution is prepared on the filter 7.

[0041]

20 The control unit 108 sends an instruction to the
dispensing unit 106 (refer tc FIG. 1)} to dispense the ATP
axtract 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 S210). 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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Tﬁ%"‘de\}ice 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 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. [00441 FIG. 5 which is referred to next is a perspective view showing
the device for capturing object according to the first embodiment of the present invention. FIG. 6A is
an exploded.igperspective view showing the device for capturing object of FIG. 5 viewed from
obliquely above. FIG. 63 is an exploded perspective view showing the device for capturing object of
FIG. 5 viewedofsari obliquely below. FIG. 7 is a cross-sectional view along a line VII-VIl in FIG. 5. The
up and down direction of 15 the device for capturin% opject 1 in_the fo} ng ggsgg tion is the same

] lo
as that shown in FIEESST {H6RSFAS KHoRRRTFIE B AR UFSER pditidn Stthe device for capturing object
1 according to the ficstiembadimept is,formed 20-ip 3 substantially eylindrical shape. A lower portion of

the

s control unit 108 digitizes the outputted gignals and measures
luminescence intensity based on the single-photeon counting
method (Step $211). Then, the control unit 108 calculates the
ATP amount (amocl) in the ATP extract solution dispensed into
the luminegcence-tegst tube 107a based on a prestored

1w calibration curve indicating the relation between the ATP
amount (amol) and the luminescence intensity (CPS) . The contrel
unit 108 then counts the microorganisms using an ATP value which
ig converted into the eguivalent number of the microorganisms
in the carrier 5. The ATP value ig calculated based on the ATP

15 amount (amol) and the amount of the ATP extract solution of the
sample sclution prepared in Step 8209 (Step 5212} .

[0043]
«Device for Capturing Cbject:
The device for capturing object 1 according to the first

23 embodiment of the presentlinvention {refer to FIG. 2) has a
carrier for capturing microorganisms as air-borne objects. The
carrier made to be dividable into plural portions is placed with
the plural dividable porticons arranged in sections;

The device for capturing object 1 is placed in an
25 impactor-type air sampler 50 (refer tco FIG. 8} to capture

microorganisms which are air-borne okjects. The device for



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. B) and is used for capturing
microorganisms. The lower portion of the device for capturing object 1 is engaged with the
microorganism counting apparatus 10 (refer to FIG. 8) and is used for counting the captured

microorganiss, 5[09461 ;.5 Jn.FIG .5, reference numeral 3dndicates the.covar, reference numeral 6

indicates the housing; reference numeral 31 indicates second engaging claws 31 engaging with the air
sampler 50 (sgferdadké 18) deseribedbetowyandoreferencetdioengmerak62a indicates the first engaging
claws engaging with the microorganism counting apparatus 10. [0047]
microorganism. The device for capturing object’ 1 is turned
upside down and used when microorganisms are captured, as
5 described in detaill below.
[o044]

FIG. 5 which i& referred to next is a payspective view
showing the device for capturing object according to the first
embodiment of the present invention. FIG. 6A is an explbded

10 perspective view showing the device for capturing object of FIG.
5 viewed from ckliguely above. FIG. &§B is an exploded
perspective view showing the device for capturing cbject of FIG.
5 viewed from obliguely below. FIG. 7 is a cross-sectional 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.

{o0as]

Az shown in FIG. &, 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 cobject 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

ig engaged with the air sampler 50 (refer to FIG. 8) and is used

20



As shown in FIGS. 6A and 68, 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
65, the cover 3 is attached to 20 close an upper opening of the housing 6 describedbelowandhas 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

aboveafefof@é%@%%%ﬁgﬁ%@%&&%gs%&d e disppsed 25,00 &.constat spaging with each other

on the circumferential surface of the cover 3. In this embodiment, the number of the second engaging
claws 31 is thee Hrpeaotdanesyithrthe nembersefcutelit portiens1b3rivefaroiklG. 8) described below
of the air sampler 50. [0049] 5As shown in FIGS. 6A and 613, on a lower circumferential edge of the

outer cylindriea¥ R &P IRE Eover 3 (HFeRF thrdF eRgdyintAlaws" 85 Ao fifed o Brotrude radially
outward and t%rg @gﬁg&%&hﬁggg&?@&%ﬁg with each other on the circumferential surface of the

cover 3. The third engaging 10 claws 32 are fitted in respective first L-shaped grooves 61a described

below offhe howsing 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 défhtﬁ%ly%ﬂg@@‘?rﬁnce numeral 3 indicates the cover;

reference numeral & 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
10 numeral 62a indicates the first engaging claws engaging with
the microorganism counting apparatus 10.
[0047]
As shown in FIGS. 64 and 6B, the device for capturing
cbject 1 includes the cover 3, the capturing dish 4, the carrier
15 5, the housing &, the filter 7, and a filter-securing ring 8§,
which are digposed in this order from upward to downward and
are fitted with each other.
focsas)
As shown in FIGS. 63 and 6B, the cover 3 is attached to
20 close an upper opening of the housing é 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
ahove are formed to protrude radially outward and are disposed
25 in a constant spacing with each other on the circumferential

surface of the cover 3. In this embodiment, the number of the



15 the cover 3 with the first cover body 35. [0050]  As shown in FIG. 63, 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 3 is brought in contact with an upper surface of the capturing dish 4 (the first dish
half 4a 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 faclitatos sasy detaghment ghibe.coxer. 3 romibe gapiing distrdxhich i in tum
left in the housing 6. As describe below, after microorganisms are captured using the air sampler 50
(refer to FIG c8) «ybentthe gdevieesfarcapuming ubject | is cattediotsethissdorgatiismecounting 5 facility
(for example, a facility having the microorganism counting apparatus 10 (refer to FIG. 1)) at low
temperature a5EEEE3&Y, tdndensation may rarely occur between the cover 3 and the capturing dish
4. Evenin thi?o%%%?' the uneven surface facilitates easy detachment of the cover 3 from the capturing
lo dish 4. This uneven surface is not limited to the above straight ridges and straight grooves, and may
be formeg with muliiplepsetrusionsay.with gianssucinas dmatte finishupdtiesm ot sltexture pattern.
[0051] isAs shown in FIG. 6B, on the outer (lower) bottom surface of the cover 3, a protrusion 33 in a

cylindrical sh%fﬁ%ﬁs%rﬁ*éﬁj 5 pP&tr Y HETIwALd SPREFSBUTSI G 3FE En oute? tiimeter rather
smaller than the inner diamefer.af,ihe, throuob hole A1.(1efer 1o, FIG. 73.0fth Gapiuing dish 4 to be

. n
described be‘fow.
and are dispoged in a constant spacing with each other on the

circumferential surface of the cover 3. The third engaging
10 claws 32 are fitted in respective first L-shaped groocves 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 firgt cover body 35.
[0050]
As 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 3 ig brought in contact with
an upper surface of the capturing dish 4 (the first dish hal:l
£z and the sscond dish half 4b) as described below, the uneven
outer bottom surface reduceg the area of contact with the
25 capturing dish 4. When the cover 3 is removed from the housing

5, the uneven surface facilitates easy detachment of the cover

22



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.
Combination of a pair of the semicircles makes the capturing dish 4 foL is a circular shape as viewed
from above. 5Semicircular cylindrical recessed portions 41a, 41b are disposed in respective central

parts of the first dish half 4a and the secangd dish_half 4b_s t l,s r e 41 (refer to
FIG. 7) descrglb%"dogbgl/% wien the %aﬁ%’g éfgag%cg?;ﬁoi%ég %%1£%9#}§2§:&%%%§1%£&%4 is[0053]

As shown in FIGi$HA: the uppebsudacesafdhenfitstdishaltda and thesseserdudishdalf 4b form an
even surface to be brought in contact with the outer bottom surface of the cover 3 described above.
150n lower sttfacesrobtfelieat diSh £ 24 aid e seBond"tigh HalE4B¥afferBlding ribs 42a, 42b

are Vertlca”ycapturing chiject 1 is carried to a microorganism counting

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

1t dish 4. This uneven surface ig not Limited to the above straight
ridges and straight grocves, and may be formed with multiple
protrusiong, or with grains such as a matte finish pattern or
a texture pattern.

[0051]

15 As 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 hale 41
{refer to FIG. 7) of the capturing dish 4 to be described below.

20 The height of the protrusion 33 is egual 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.

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

be each referred to as a "divided body".



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 nner 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. [00551
The carrier 5 is placed in the air sampler 50 (refer to FIG. 8) as described below, to receive air flow

when the air  sampler:50 sUgks ihe-alk and iy captuedpicioprganisms gsrded sdp:the air flow.
[00561  The carrier 5 includes the count analysis carrier 5a and the identification analysis carrier 5b

as describedsabave.rthe xoust-atalysis camiebbaanddahb identificatibre arrlysist 1'0-¢arrier 5b are held
in the carrier holding ribs 42a, 42b, respectively, to be thereby arranged in sections.  The carrier 5

includes the EBTRE AhahRTsaifier 815 arrPiietehificitioh Sralsit Carrier 55 i€ digposed on a side of
one surface gf the capturing dish 4. The count analysis

5 Semicircular cylindrical recessed portions 4la, 41b 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 seccnd
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 describad 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 egual to the inner

diameter of the upper cylinder portion 61.
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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{%%gl]ymer having a ratio of N-acryloylglycinamide to N-methacryloyl-N'-biotinyl
propylene diamine of 10:1. [0057] As shown in FIGS. 6A and 6B, the housing 6 has: the upper
cylinder portion 61 Twwing the ianer diameterdubstaritiallyithesbsaiee athirebiter diameter of the
cover 3 as described above; the lower cylinder portion 62 having the inner diameter smaller than the

inner diamet&F6f tie uppetasimtet bSttoRB1:8 JorfEa Foibh 64T8riethin“d@Substantially inverted
conical shapeg Wél'gli ap inngr, diameter. which gradually becomes. smaller la.from. thesinger diameter of

the lower cyllgn&arL r portion 62; and a filter fitting portion 65 provided on the periphery of an outlet of the
discharge opening&4aitot fued: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] On an inner circumferential
surface of thé tipifer cylinder portion 61, three of the first L-shaped grooves 61a into which the third

engaging claws 32,6l he.GoueY,3 15, lHd aredpmest At paslions corespanding gdhe third engaging
the identification analysisg carrier 5b as described above. The
count analysis carrier 5a and the identification analysis
10 carrier 3b are held in the carrier holding ribs 42a, 42b,
regpectively, to be thereby arranged in sections.

The carrier % includes the count analysis carrier 5a and
the identification analysis carrier 5b is disposed omn a gide
of one surface of the capturing dish 4. The count analysis

15  earrier S5a and the identification enalvsis carrier 5b are made
to be dividable by the first dish half 4a and the second dish
half 4b, respectively.

The carrier 5 ig 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 undergoss a phase transition from gel to
gol at 30 degrees C or higher. More preferably, the material
‘liqueﬁies at a temperature between 37 degrees C and 40 degrees
C. Most preferably, the material is a gelatin, a mixture of

25 gelatin and glycercl, 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 gmbodi.rnepc;[btltleezqgn&%%(ngfn@eofysf@zrkg_aging claws 62a is four. [0060] The conical portion 64
having the inher diameter ecoming smaller downward enables the contents to easily flow down n
toward the loyeestortion, that is, the discharge opening 64a (refer to FIG. 618) [0061]

As shown in FIGS. 64 and 6B, the housing § has: the upper

cvlinder portion 61 having the inner diameter substantially the

s  gsame as the outer diameter of the cover 3 as described above;
the lower ¢ylinder 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 smaliler

16 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]

On 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 positions corresponding to the third engaging claws 32 as

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 cvlinder portiocn 62, the

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

engaging ring 102b (refer to FIG. 2} of the wmicroorganism
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The filter fitting portion 65 forms an integral unit with: 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 which is 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 S. [0062] 20Second L-shaped
grooves 65c are folated on the inner circumferential surface of the ring supporting portion 65b, and
fourth engaging claws 82a formed on the filter-securing ring 8 described below are fitted into

respective second |- Sheﬁp roow@ g50 Thge mber of.}k;lee %econd L-sh edcgigq es 65c is 25 four,

L
and the secon caiﬁt‘lhna?p fooves B5C are formed 0 be dlsposéL Thac aﬁgstgﬁt spacing with each

other on the ircymisrantial surfageofitheciag a&mnagmﬁearﬁ&kﬁ [0863] cwed he filter 7
according to the embodiment is a membrane filter. As described above, the filter 7 closes the outlet of

5 the dischargelépéningedd trefe? R BLITFORRT Worls e -fifér TPRdRPISEd on the outside of
the discharge Ogenlrger on the circumferential surface of the lower cylinder

5 portion 62. According to the embodiment, the number of the firat

engaging claws 62a is four.
[oo60]

The conical portion 64 having the inner diameter becoming
smaller downward enables the contents to easily flow down

10 toward the lowest portion, that is, the discharge opening é4a
(refer to FIG. &B).

[0061]
The filter fitting porticn 65 forms an integral unit with:
a filter housing portion é65a (refer to FIG. 6B) forming a thin

15 disk-shaped space, the shape of which matches that of the filter
7 which is disposed to ciose the cutlet of the discharge opening
64a (refar to FIG. 6RB); and & ring supporting portion 65b having
a cylindrical shape and supporting the filter-securing ring 8
[0062]

20 Second L-ghaped grooves &5c are formed on the inner
circumferential surface of the ring supporting portion €5b, and
fourth engaging claws 82a formed on the filter-securing ring
8 described below are fitted inte respective second L-shaped
grooves 65¢. The number of the second L-shaped grooves €5¢ is

25 four, and the second L-shaped grooves 65c¢ are formed to be

disposed in a constant spacing with each other on the
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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 maybe 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.). 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. shaul 0. an outer. diame rger inneg diameter of the
discharge op%shli‘r%‘%far?r%%?%o %ﬁ%ﬁlgg% [%65#%5%%&% %Slg%él\{ %i%éggi %Qe ﬁ[%f—securing ring 8
fixes the filten dd@zthe 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 F&fioH62%Krdugts #ve filkBF 7EF0G86) embodiment is a membrane

filter. Ag described above, the filter 7 cleses the cutlet of
5 the discharge opening 64a {refer to FIG. 6B} . In other words,
the filter 7 igs disposed on the cutside of the discharge opening
t4a. The Filter 7 includes a hydrophilic filter 7a and a
hydrophobic filter 7b, which are arranged in this order viewed
from the discharge opening &4a.
0 [0064]

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

45  Millipeore K.K.), and Isopore (Nihon Millipore K.K.).

Examples of the hydrophobic filter 7b include Mitex (Nihon
Millipore K.K.) and Polypropylene Prefilter (Wihon 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).
[008S]

s shown in FIGS. 64 and 6B, the filter-securing ring 8

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

position where the through hole 8l communicates with the
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The filter-securing ring 8 includes a ring body 82 having 5 a shape substantially same as the inner
diameter of the ring supporting portion 65b of the filter fitting portion 65 described above, and a flange
portion 83 formed on the lower side of the ring body 82 and having 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
‘includes: a fitting portion 84 which is deposited on the ring body 82 so that the fitting portion 84 and he
ring body 82 form an integral unit, and is fitted into the filter housing portion 15 65a of the housing 6;

and a ring-shaped. i 85 ygrically disposed.qn t%‘ax&%&heﬁ%@%%nm&e@e 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 openingH4a.(refer to FIG. 68). 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[iﬁoé%nstant spacing with each other on the circumferential surface of the 25 ring body

82. The fourth engé}%@%EL%%,_83&%&%@@%99%Pﬂ%@img%rﬁ%ngwt@é%mﬁcgective second

L-shaped grooves 65c of the ring supporting portion 65b described above, and are fitted into the
respective secanchheshaped grovsesbsate detachabhnergadeédhefiterssediring Iimyg 8 with the
housing 6. [00691 As shown in FIG. 7, the device for capturing object 1 as described above is

formed as foRRECHE fFstthsh IRl 482t tid8eontedish Half 28 &8*Cormbirfed together to form the
disk-shaped &%BN&%Q'%&&WG&?@tg”ﬁﬂaﬂég ‘{353:@1%'%{“@9 formed on the lower

side of the ring body 82 and having a diameter larger than the
outer diameter of the ring body 82.
10 [6067]

Az 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 fittedinto the filter housing portion

15 65a of the housing 6; and a ring-shaped rib 85 vertically
disposged on the periphery of an openiﬁg of the through hole 81
of. the fitting portion 84. The ring-shaped rib 85 presses the
fi”ite.r 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

pesitions corresponding to the respsctive second L-shaped
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10 on the shelf portion 63 of the housing 6; the housing 6 is coupled to the cover 3 through the
capturing dish 4 using the first L-shaped grooves 61a and the third engaging claws 32; and the
through hole 41 of the capturing dish 4 is sealed by the protrusion 33 of the cover 3. 15The 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 61a. [0070] The filter 7 is disposed in the filter
housing portion 65a 20 to close the outlet of the discharge opening 64a of the conical portion 64, and

the fiter fitind,portion &2 13 engaced Wit fhe et seauing ina 8 ualoahe.secandd -shaped grooves
65c and the fourth engaging claws 82a descri ed above. Thereby, the discharge opening 64a of the
conical portiam84 25 cammaunicateswith-the throigh hele-84 of the:filker-gesuring sing 8 through the
filter 7. As described above, when the filter fitting portion 65 is engaged with the filter-securing ring 8,
the filter 7 is preSSE@ BYAREYSGEHED b T85 bPHTE AiftdF-sBEufingirty 81 5Rd¥H2reby the filter 7 is
disposed on %lhﬁ% e%%)hgry of the outlet of the discharge opening 64a. 5 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 thesthraugls diole 41. The outlet of the discharge opening 64a of the conical portion 64 lo is
closed by the filter 7 which separates microorganisms. As a result, the intenal space 66 is a space
isolated from the A& shown in FIG. 7, the device for capturing cbject 1 as
described above is formed as follows: the firet dish half 4a
and the second dish half 4b are combined together o form the
disk-ghaped capturing dish 4; the capturing dish 4 is mounted
1w on the shelf portion 63 of the housing &; the housing 6 is
éoupled £ the cover 3 through the capturing dish 4 using the
firet L-shaped grooves 61la 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 iz decoupled from the covexr 3 by rotating
the housing 6 relative to the cover 3 to disengage the third
engaging claws 22 from the first L-shaped grooves &la.
[0070]
The Filter 7 ig disposed in the filtex'housing'portién.65a
20 to ¢lose the outlat of the discharge opening 64& of the conical
portion 64, and the filter fitting portion 65 ig engaged with
the filter-securing ring B using the second L-shaped grooves
§5c and the fourth engaging claws 82a described above. Thereby,
the discharge opening 64a of the conical portion 64

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

ring & through the filter 7. As described above, when the Liltex
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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 molded with
resin, preferably polypropylene. [0072] <Method for Using Device for Capturing Object> 20A 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 referraq Jo,ngxbisa parspedive iswshiowing the ipeihod faeapiiiia 2amycroorganisms
using the device forcapturing object of the present invention. FIG. 9 is a perspective view showing
how a carriefiis divitleerinthesdevieesfesd captuting objgetdegsrding to #ye fifsttérmbodiment. [0073]
As shown in FIG. 8, when microorganisms are captured, the 5 device for. ca turin%ggject 1 (refer to

FIG. 7) is uséd 3 BicheS Way thatth firstdieh Har 280hdiifng the 2buht Hhaly§R CHitier 5a and the
second dish ggl%@ @%@%@ﬁ/i%ﬁ@@tm%@y&s catrigr Sbrarecombingd fogether to form the

capturing dish 4, andthen;, the capturing dish 4

5 Thus, the filter 7 is fixed firmly.

[0071]
in the device for capturing object 1, as ghown 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

i is closed by the filter 7 which separates microorganisms. As
a result, the internal space 66 iz a space isolated from the
external enviromment (i.e., a closed space) at least for
microorganisms. Conseguently, the count analysis carrier 5a
neld on the first dish half 4a and the second dish half 4b is

15  placed in this closed space. The device for capturing obiect
1 as described above other than the filter 7 may be molded with
resin, preferably polypropylene.
foe72i
<Method for Using‘Device for Capturing Objects

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 is a perspective view showing the method for capturing

25 micrcorganismé using the device for capturing cbject of the

present invention. FIG. 9 is a perspective view showing how a
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le 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 the third engaging claws 32
(refer to FIG. 6A) from the first L-shaped grooves 61a (refer to FIG. 6A) as described above after the
cover 3 is located in the pedestal 52 of the air sampler 50 as described below. 20[0074] The

device for caplying oiect:l, bumounted.onne edsatal, o2 foed gf 2 Jound shapgcas viewed from

above, which'is formed on the upper side of an air sampler body the air sampler 50. As
described abewet e pedestakb2dasdsthe. 25 cutout portions 53 formed to receive the second
engaging claws 31 of the cover 3, and the device for capturing object 1 is thereby located in a center
portion of thel§8déstal 52. [0075]  FIG. 8 shows suction openings 54 of the air sampler body 51, a

nozzle head 55 of t}tze air sam.ple{;B(Q, %nd no .I% 55{9,_ c{jls_L%%%einn rgae Q él hggg 55. The nozzle
55a is configured bysasé}gl\’(\?-%ﬁgpéé platé v"&?%ﬁna%éluﬁacfity 8o?very small no%gzp]e%o%és formed thereon.
[0076] According: ta=th-methothfof captbrag inicroeeganrisms, the is ousing 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‘thé*petestarsstapdihe A625ldReatss fs plateddlverihelfddéaal 522 as shown in
FIG. S.[0077] 154 fan.notshown, disposed In.the air sampler Rody 3143 «v no1aing
the identification analysis carrier 5b are combined together
to form the capturing dish 4, and then, the capturing dish 4
t is mounted on the cover 3. In other words, the device for
capturing okject 1 shown in FIG. 7 is turned upside down and
ig used with the first dish half 4a and the second dish half
4k left on the cover 3 and with the housing 6 and the
filter-securing ring 8 removed. The housing 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. 62) from
the first L-shaped grooves 6la {(refer to FIG. 6A) as describead
above after the cover 3 is located in the pedestal 52 of the
air sampler 50 as described below.
20 [0074]

The device for capturing cbiect 1 is mounted on the
pedestal 52 formed of a round shaps as viewed from above, which
is formed on the upper gide of an alr sampler body 51 of the
alr sampler 50. A5 described above, the pedestal 52 has the

25 cutout portions 53 formed to receive Che second sngaging claws

31 of the cover 3, and the device for capturing obiect 1 is
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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 other words, microorganisms 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. Thus, the surface of the capturing dish 4 on

the side of the, carrier 5s flush with.the hottom afthe projrusign 33 JLhisseduces disturbance of the

received air fTow. Consequently, the carrier 5 can capture microorganisms efficiently. When the
air sampler 50ysueks a predetermined amount of 5 the air, the process of capturing microorganisms
with the device for capturing object 1 ends. When the capturing process ends, the housing 6 and

the filter-securing rifig8 WHIGR i ARBgPRREIE SF ettt (5 e covEr3RIGHINCERY the device for
capturing Objse% 1,10 tetyrns back {q the state shownin FIG. £,[0Q731 A method torusing the device
0

for capturing object 1 in the microorganism counting apparatus 10 which counts the captured
microorganispis itk be descrbet:zzle head 55. The nozzle 55a is configured
by a disk-shaped plate with a plurality of very small nozzle
holes formed thereon.
0078]
According to the method for capturing microorganisms, the
16 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. 8.
[0077]
15 L 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 nozzie head 55.
As a resultl, microorganisms carried in the air injected to the
20 carrier 5 are captured by the count analysis carrier 5a and the
identification analysis cérrier 5h. In cother words,
microorganisms are captured with the carrier 5 directed upward.
{0078]
hs shown in FIG. 8, the protrusion 23 of the cover 3 seals
25 the through hole 41 (refer to FIG. 7} of the capturing dish 4.

Thug, the surface of the capturing dish 4 on the side of the
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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 35 is attached to 25 the cover 3 on which the second dish half 4b

nolding the ideqiigion analysis cagist ShJsisilllaced a5 Shawh IS, 9sin such 2 manner that

the first cover body 35 covers the identification analysis carrier 5b. The first cover body 35 has a
cylindrical shapg:with & betiebrThid £ shaped groeves. 352l are formesoranlinnéns circumferential
surface of an opening of the housing 6. The opening of the housing 6 has an inner diameter
substantially &k ss hatadt thaRibpsr R E6rTE1 Serr t6 H1EY 6A). The third L-shaped

grooves 354 has aSctufe Same Asdhalio.of N B! | Shaper gIAQYRSC1A((RIEtio FIG. 64) of the

housing 6. The third engaging claws 32 of the cover 3 are fitted into the respective third L-shaped
grooves 35atfdhe first eavepbody=35 td detachabilyenjgagethgzoverd withithetfirst cover 15 body
35. As a result, the first cover body 35 seals the identification analysis carrier 5b between itself and
the cover 3. éevice for capturing object 1 ends.
When the capturing process ends, the housing 6 and the
filter-gecuring ring 8 which form an integral unit are fitted
to the cover 3 again, and the device for capturing object 1
1w returns back to the state shown in FIG. 7.
[0075]
5 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 whers the microorganism counting apparatus
16 {(refer to FIG. 1} is installed.
The houging 6 is removed from the cover 3 by the user.
20 Efter the first dish half 4a which holds the count analysis
carrier 5a iz 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 3% ig 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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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-sectional 5 views of the

device for cahuying object, showng the mathod forusing lhe duice fgpgapiiag shiect in the
microorganism counting apparatus. FIGS. 1031 to 10B4 are enlarged schematic diagrams showing the
vicinity of thecfilteriipethei ¢ase of GHal@Al 40 d0A410BKSS. 1031 to 1034 show microorganisms B

and ATPs. Sizes of actual microorganisms are, however, as small as in the order of micrometer, and

sizes of actual ATPE&rf 48 Em AR BRI f atfiolRRIIe. AEcoringh? EIES OB 16 184 shows no
relative sizes of @ éﬂicrggwig%ﬁgge@ @_TA%@%[OQ@;] are Whendbetemperatyre of the carrier 5a is

raised in Step 3201 (refer to FIG. 4) as déscribed above, the count analysis carrier 5a held on the first
dish half 4a selatesmaeddalls dow:onte ¢he Eomicalporing 64 of tiee howsing 65as Shewn in FIG. 20
10A1. In this step, the microorganisms B captured with the air sampler 50 (refer to_FIG. 8) are retained

with the courRsEIySisclaridt B ontiHe filtBrT 42 shoRRT it EfES 168 £18082F Widhhot water KW is

injected into g@mgoggi%génc)%tqﬁm upper cylinder portion 61 (refer to FIG.
6A) .
The third L~sghaped grooves 35a hasg a structure same as that
10 of the first L-shaped grooves 6la {refer toc 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 & regult, the first cover body 35 seals the
identification analysis carrier tb between itself and the cover
3.

The identification analysis carrier 5b ig subjected to an

20 identification amalysis for identifying types of
microorganisms.

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

25 detection operation of substances to be detectsd®.

[oogo]
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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 NW 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 indicates the first dish half 4a, and reference numeral
64 indicates the conical portion 64 (hereinafter the same). [0083] ioWhen the contents in the housing 6

are filtered in Step.S5203 refgr to Fl%. )gs %%%crg)eﬁjgb‘%? e hot water NW. in the housing 6 (refer
to FIG. 10A2) is dis%%{glcrggesd agssﬁg$vn@§1 Flén. 100A3. In this st%%? the microorgan?sms B in the hot water

HW are sepayated aneshels; bydhe filiet Heas shawar dail 6m 10B3 r1 5008 a ratuss shown in FIG.
10B3, the filter 7 according to the embodiment has a double layer structure of the hydrophilic filter 7a
and the hydréphoBfiffiérIbs epiike=4 fiRéFRRIGERY-6fK-a hydrophilic filter used in conventional ATP

20 methods, the hydraphapig fitey 7G.enabigs Ll e igiiaed andhe Mier inlgss the liquid is
sucked or pressure-filtered. This enables reaction with reagent, such as ATP extraction, to be
performegd or-thedilter AHO085Vice for capturing cbiect, showing the method

for using the device for capturing object in the microorganism

counting apparatus. FIGS. 10B1l to 10B4 are enlarged schematic

diagrams showing the vicinity of the filter in the case of FIGS.

10AY to 10A4.

10 FIGS. 1081 to 10B4 show microorganisme B and ATPs. Sizes
of actual microorganisms are, however, as small as in the order
of micrometer, and sizes of actual ATPs are as small as that
of amolecule. Aocordingly, FIGS. 10B1 to 10B4 shows no relative
gizeg of a microorganism and an ATP.

15 [0081%

When the temperature of the carrier 5a i1s raised in Step
201 (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 € as shown in FIG.

26 10A1. In this step, the microorganisms B captured with the air
sampler 50 (refer to FIG. 8) are retained with the count
analysis carrier Sa on the filter 7 as shown in FIG. 10BIL.
[oo82]

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

25 2202 {refer to PIG. 4) as described above, the count analysis

carrier Sa further sclates and is diluted by the hot water. The
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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”. [0086] In the housing 6 into which the
ATP extracting reagent is injected in Step 5209 (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 A TReq10amoytalatich ogsspandaodha humbegof he micfagiaagiams B. [0087) The
S I

ATP extrag:t solution own in FIG. 1034 s dispensed into the luminescence-test tube 107a (refer
to FIG. 1) in Stepdir 921 0Heferito FI6. 4pas desasbethabave wihe mmieroomganisirszare then counted

through Step S211 and Step 5212 (refer to FIG. 4).
the diluted count analysis carrier 5a (refer to FIG. 10AL) is
retained in the housing 6. The microorganisms B are retained
5 in the hot water HW on the filter 7. In FIG. 10AZ2, reference
numeral 4a indicates the first dish half 4a, and reference
numeral 64 indicates the conical portion 64 (hereinafter the
same);
[ooszsl
10 Wher the contents in the housing 6 are filtered in Step
8203 (refer to FIG. 4) as described above, the hot water HW in
the housing 6 (refer to FIG. 10Aa2) is discharged as shown in
FIG. 10A3. In this step, the microorganisms B in the hot watexr
HW are separated and held by the filter 7 as shown in FIG. 10B3.
15 [cog4]
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
56 methods, the hydrophobic filter 7b enables liguid to be
retained on the filter unless the Iliquid is sucked or
pressure-filtered. This enables reaction with reagent, such as
ATP extraction, to be performed on the filter 7.
[ooes]

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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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
subjected 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 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 et aJecelves air flow;sucked by.the airsampler;2Q, g gount analysis 5

8L the carrier, 5 ecel

carrier 5a and the i ent}ff?caatlon a%afy& carrier 5b can capture microorganisms such that the
respective ngmbers of thespicreorgamisms per unitares (expbsashbatea) on the carriers 5a, 5b are
substantially the same. [0089] 10According to the device for capturing object 1 and the method for
using the same, thEheAficPBRGTRIALIS iRCIRNESHAt SR8IVEReEaReT SR AR ffentification

analysis carrier 5, which are.disposed individually, Unlike ihe caties 3,01 ag.lategral type, this
eliminates the neéd of, atter 1§capt[]re of microorganisms, cutting the carrier 5 info pieces and
weighingseacfy ek #he pieces.
In the housing 6 inte which the ATP extracting reagent is
injected in Step $209 {refer to FIG. 4) as described above, an
ATP extract sclution BX ip retained as shown in FIG. 10A4. As
shown in FIG. 10B4, the ATP extract solution EX coﬁtains ATPs,
1¢ amount of which corresponds to the number of the microorganisms
B.
foos7]
The ATP extract solution EX shown in FIG. 1084 is dispensed
into the luminescence-test tube 107a (refer to FIG. 1) in Step
15 8210 (refer to FIG. 4) as described albove. The microorganisms
are then counted through Step 8211 and Step Sz212 {(refer to FIG.
4),
Tf it is confirmed that there are micrecorganisms 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.
[cosg]
according te 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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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 S. As a result, according to the
device for capturing object 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 quantitative 25 analysis
and a qualitative analysis, those analyses can be perfotmed further accurately. [0090] According
to the device forlcagtlériggrgbjeerc:#%and étie meth % rfloég Lé%igg the same. a%dg%05ip%%gbove,

. . ana i . 18 Spoge oI &ne Sur¥ . .
microorganisms afe capturea With 1He carrer 5 directed upward, and then the 5 carrier 5 is directed

downward to.Gontast thedmiskoprganisms.nith the-reagentsing dihus aceosding:to the device for
capturing object 1 and the method for using the same, the carrier 5 directed upward facilitates the
capturing of tHeensicroergariemBO Alss Srhdrthé e reagamis-are Contatied Witlt #i& #ficroorganisms,
that is, the micirgogg%%isms are q:gtg% ed, the carrie;S issddteq;tgg down\é/agglaimgitgereby the capturing

. & =] =] 1Y sSam exr COUn H d
dish4 serves™as a ‘cover of the carfief b. FOF exam]f) e, this prevents the carrier 5 from being

contaminated yith; dust amigrgbese ot Hae like falingfiosh 15ab0ve: {0094} sb can
capture microorganisms such that the respective numbers of the
microorganisms per unit area {exposed area) on the carriers 5a,
5bh are subgtantially the same.
1o089]

10 According to the device for capturing object I and the
method for using the same, the carrier 5 is dividable intc the
count analysis carrier 5a and the identification analysis
carrier 5b, which are disposed individually. Unlike the carrier
5 of an integral type. this eliminates the need of, after

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

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

20 counting microcrganismg can be prevented from being mixed into
the carrier 5. As a result, according to the device for
capturing object 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 quantitativg

25 analvsis and a gualitative analysls, those analyses can be

performed further accurately.
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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 25 device for
capturing object with an exposed carrier, such as the device disclosed in Japanese Patent Application
Laid-Open ':lrfso%oo 9-131186. Consequently, the device for capturing object 1 and the method for
using the same €nable more accurate counting of the microorganisms captured at a test site. [0092]

According to the deyicefer: eaptsingebiest d-and dhempthod for usingdbeisame, #re housing 6 has
the discharge opening 64a through which the contents thereof are discharged, and the discharge
opening 64ahasihé fiter forisEhafatirtiand=r0 FTHPRTCRerganisthS T PREEEBY, ¥he microorganisms
can be contacted V\chCme regggﬂté R in the housgn(? 6. C n%?gﬁgg;[_jx, th% gecvkil%e fg gapturing object 1

and the method for l?sméet%e Same ?arcnaartFCEW reduce the rbance Tactors for the counting of the

microorganisms; ilikesa Goventionral devierdsdorcapiHing object forexampla; see Patent
Document 1 used in such a way that microorganisms are extracted from the device for capturing
object and theisaradiedupiciodrganisms are contacted with reagents for count [00931 20According to

the device for Captulljﬂ‘lh%(’)b %%to%" Mggtri]:% the device for capturing object 1 and

the method for using the same, the carrier 3 directed upward
facilitates the capturing of the microorganisms. Also, when the
16 reagents are contacted with the microorganisms, that is, the
microorganisms are detected, the carrier 5 is 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, micrches, or the like falling from
5  above.
[0091]

Before the device for capturing cbject 1 is mounted in the
air sampler 59, and during the time after the microorganisms
are captured usging the ailr sampler 50 and before the captured

2¢  microorganisms are carried into the microorganism counting
apparatus 10, the carrier 5 ig placed in the closed space in
the housing 6. As a result, the carrier 5 is prevented frombeing
contaminated with substances which are disturbance factors 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
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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. [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 ag 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 inds=expesed,\contact ostiveentihe capturingndisib4dralding.tide cagrier sand hands
and fingers can be prevented. Consequently, the device for capturing object 1 and the method for

using the samB&HYstr&IyBievertth& T et B 6 Beind TOMARTIHtES Wit subdt3hces as
disturbance ‘;Qf&?:@c@d&é@%&%mg afthe 1p micregrganism. [0095]  According to the device for

capturing object 1 and the method for using the same, after the device for capturing object 1 is
mounted=on theowwunting unit 102, when the cover 3 is 20 removed from the housing .6 by a user, the
first dish half 4a is turned upside down relative to the state at the time when placed in the air sampler,

and thereby the coBRERRERREE ERrM&sETHEEE tdWaArd TS HieRRarSIacE 66. Fiis TR surely prevent
the Contaminxgggﬂo(g tggrcmrrﬁn%yéissg%meré% @QQ?QJ} ¢ has the dischargs

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 microorganisms can be
contacted with the reagents R in the housing 6. Consequently,
rhe device for capturing cbject 1 and the method for using the
same dramatically reducs the disturbance factors for the
counting of the microorganismé, unlike a conventional device

5 Ffor capturing cbiect {(for example, see Patent Document i used
in such a way that microorganisms are extracted from the device
for capturing obiject and the extracted microorganisms are
contacted with reagents for counting.

[0093]

20 According to the device for capturing object 1 and the
method for using the game, the filter 7 has a doubkle layvex
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 methceds which includes only a

hydrophilic filter.



The first embodiment of the present invention has been explained as aforementioned. However, the
present invention is not limited to the embodiment described above and can be carried out with various
modifications. In the embodiment described above, the capturing dish 4 6 is configured to
include 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 dish half
4a and the s%%@q}dish half 4b may each have an engaging means so as to engage with each other.
FIG. 11 to be referéed next is an exploded plan view showing a structure of a capturing dish according
to a variation. 15[0@@8LAs shpwr inkdGidd: dr thecaptuting cish < ikedirst dish il 4a and the
second dish half 4b include engaging means 45 each including an engaging convex portion 45b and

an engaging Bdeaver oIt A "FhEEHgabiiy CORTECpBifo N A5 S the 2876 ig¥ging concave
portion 45a a(‘!?é%?@@é%%&?%%F@@%@%Slt@ gide of the housing 6 to engages

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 ig 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 carrvier 5

10 is exposed, contact between the capturing dish 4 holding the
carrier 5 and hands and fingers can be prevented. Consegquently,
the device for capturing obiect 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 using the same, after the device for capturing chiject
1 is mounted on the mounting unit 102, when the cover 3 1is

70 removed from the housing 6 by a user, the first dish half 4a
is turned upside down relative to the state at the time when
placed in the air sampler, and thereby the count analysis
carrier 5a faces toward the internal space 66. This can surely
prevent the contamination of the count analysis caxrier 5a.

25  [0096]

The first embodiment of the present invention has been
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are disposed at peripheral edges of the respective halves 4a, 4b avoiding positions where respective
carrier holding ribs 42a, 42b, are present. The capturing dish 40 having the engaging means 45 as 25
described above can dispose the first dish half 4a and the second dish half 4b in the housing 6 (refer
to FIG. 7) or in 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 fs notimited to the integral ynituith the.fiustdish halfAa,and the second dish half
4b. The engag%g means 4§may be conﬁlgure %y a mémber disposed separately therefrom, such as,
for example,&€lip:i{QR09% +hdniieernbodiment fasemibed abave, vdieheaceouriting analysis of
microorganisms is performed using the microorganism counting apparatus 10 (refer to FIG. 1), the
second dish bk &b (refertbG "SRR KRG tRBSdentification 15 analysis carrier 5b (refer to FIG. 3) is

removed from the I]'}gug'gleg % ?gﬁ%r i%%%?r%fgﬁ)ﬁ aait‘hdeyea%o@g{h_g%incgagﬁmglgn@ldsgnéthe mounting unit

102. However, the 'second e Identification analysis cartier .5b may not be

removedsfromdthe housing & rantifes e atificationcaralysis 29, cander Sh:mayalsché subjected to the
counting analysis. In this case, thereagentliarthelikeis dispensed in the housing 6 via the through hole
41. It is éasHpdinderstes@tdat both theé tdint BREFER cafidr SaRT i i¢ation analysis

carrier 5b may be 25 subjected 19 the coutng analsis 010le aivided vosies.
[o0s7]
Wnen the first dish half 4z and the second dish halfl 4b
10 are combined together to form the capturing dish 4, the first
digh half 4a and the second dish half 4b may each have an
engaging means g0 as to engage with each cother. FIG. 11 To be
refereed next is an exploded plan view showing a structure of
a capturing dish according to a variation.
15 [coss]
Az shown in FIG. 1il, in the capturing dish 4, the first
dish half 4a and the gsecond dish half 4b include engaging means
45 each including an engaging convex portion 45k and an engaging
concave portion 45a. The engaging convex portion 45b and the
20 engaging concave portion 45a are fitted in with sach other and
are disposed at peripheral edges of the respective halves 4a,
4b avoliding positiong where respective carrier holding ribs 42a,
4Zb, are present.
The capturing dish 40 having the engaging means 45 as
25 described above can dispose the first dish half 4a and the

second dish half 4b in the housing § (refer to FIG. 7} or in
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In the embodiment described above, the counting analysis is oerfoLiued and, if it is confirmed that
microorganisms are present in the count analysis carrier 5a, then an identification analysis of the
identification analysis carrier 6 Sb is performed. However, the identification analysis may he performed
in parallel with the counting analysis [0101] In the embodiment described above, microorganisms
captured by the device for capturing object 1 are counted using io the microorganism counting
apparatus 10. However, the present invention is applicable to a case in which the reagent R is

manually dispgnsed into the, housing. without,incorporating the device,for captising,object L into the

microorganism counting apparatus 10, and the microorganisms are counted using the ATP 15 method.
[0102] The gresentunvertqntsapplicahlertg spene:formihgbactesiaosychasBacilus subtilis. In
this case, examples of the reagents described above may include a vegetative cell 20 conversion

reagent sucht&s@RIRG R aHa S [6265F2¢ 4 HBEMBGaRENE BB sEHHRY SB6Ve, the ATP
method is used to count.migrogrganisms Jnstead. e micraorganismsdnay he-counted based on the

fluorescence produced when substances in
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.

6 [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
nousing 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 5b may not be
removed from the housing 6, and the ildentification analysis

20 carrier S5b 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 is easily understood that both the count analysis
carriaxr Sa and the identification analysis carrier 5k may be

26 subjected to the counting analysis.

[0100]
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25 a living body such as DNA, RNA, and NAD extracted from the microorganisms are irradiated with
excitation light. [0104] In the case where the device for capturing object 1 is used to capture and
count gram negative bacilli, the counting may be made based on endotoxin contained in the cell
membrane of 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 io from the filter 7 and cultured. [0106] In

the embodiment deseribed above, the carrier,5 is.qonfiguedto.be diyidedinfo plytal,portions which
are then disposed separately in secfions, by dividing the capturing dish is 4 into plural pieces.
However, the, presestinventomnis Adat imited to-tite ensbdodimentndeseribedabove asdong as the carrier
5 can be divided into plural portions which are disposed separately in sections For example, the carrier
5 may be coRfigiirefad sheln FExEn aSectnd efBoditten? zo PESecond Embodiment>

identification analysis of the identification analysis carrier
5 5b is performed. However, the identification analysis may be

performed in parallel with the counting analysis.

foi1o1]

In the embodiment described above, micrcocorganisms

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.

fo1o2]

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 aminc acid and sugar.
[0103]

In the embodiment described above, the ATP method is used
to count mic¢roorganisms. 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 Irom the

microorganisms are irradiated with excitation light.



Next will be described a device for capturing object according to a second embodiment of the present
invention. Herein, a microorganism counting apparatus equipped with as the device for capturing
object and a method for counting microorganisms by the microorganism counting apparatus 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 abo dalggcfording to the second embodiment. FIG. 125 is an exploded perspective view
showing the device for 10 capturing object viewed from obliquely below according to the second
embodiment. FIG. 13 isn2 eross-sestionalview along @ line v U\ hdndElzcE acterdirg to the second
embodiment. FIG. 14 is a perspective view showing how a carrier is divided in the device for capturing
object accordifigi®rthe e e8d S BMIBEdMERE 21T/ thRSecond Effb SNt th@%ame reference

e SN oA S albose 4o Ul sabodm g et
5 gram negative bacilli. In other wordg, 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
0 from the filter 7 and cultured.
{oiosl
In the embodiment described above, the carrier 5 is
configured to be divided into plural portions which are then
disposed geparately in sections, by dividing the capturing dish
15 4 into plural pieces. However, the pregent inventicn is not
limited to the embodiment described above as long as the carrier
5 can be divided into plural porticns which are disposed
separately in sections. For sxample, the carrier 5 may be
configured ag 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 microorganism counting apparatus equipped with
25 the device for capturing object and a method for counting

microorganisme by the microorganism counting apparatus
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20 object 11 also includes the housing 6, the filter 7, and the filter-securing ring 6 which are the same
as those of the device for capturing object 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 analysis carrier 5a and a cover 30 having the identification analysis carrier Sb. The
following description thus focuses on the cover 30 and the capturing dish-40. [0109] On an outer
surface of the cover 30, a ring-like carrier holding rib 34 is vertically provided, instead of the 5

protrusion 33 (refersta 16, 6A,a0d.EG.46R) farmed an the guter surfiace ofthe-hattam of the cover 3

according to the first embodiment. The outer diameter of the carrier holding rib 34 is slightly smaller
than the innerdiameterrof: tkethiougn holersk of dke xaptdribepdishp40 to bérdesefibed next. The
height w of the carrier holding rib 34 is equal to that of the through hole 44. In the cover 30 shown
in FIG. 12A &Td Ef6S 198 $&féfénce numeral 31 indicates a second engaging claw whichengages with
the cutout po_ﬁjggéS 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 61a of the housing 6. [0110]  As shown
in FIG. 12A ame:1Ge 128; therraptuniagadishd-is formed of a disk. In the central part of the capturing
dish 20 40, the through hole 44 is formedwhichpenetrates the capturing dish 40 from a lower surface

side to an upper suffate Side RdtRdE THE BWEP SUffca SR BFHHE SaPHEARGRRSH 46 may also be
referred to as;zane syrface sides. Theupper surface side gfthe capiurinag dish,40 may also be referred

to as "the 25 other surface side".
obliguely above according to the second emboediment. FIG. 12B

is an expleoded perspective view showing the device for

16  capturing obiject viewed from cbhbliquely kbelow according to the
second embodiment. FIG. 13 is a cross-sectional view zlong a
line VII-VIT 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.

Tr the second embodiment, the same reference numerals are
given to the components similar to those in the first embodiment,
and detailed description thereof is omitted herefrom.

As shown in FIG. 124 and FIG. 12B, a device for capturing

20  object 11 algo includes the housing 6, the filter 7, and the
filter-securing ring 8 which are the same as those of the device
for capturing object 1 (refer to FIG. 63 and FIG. 6B) according
to the first embodiment, except that the device for capturing
cbhject 11 further includes a capturing dish 40 having the count

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

analveis carrier 5b. The following degcription thus focuses on

153
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[0111] The upper surface of the capturing dish 40 is flat as shown in FIG. 12A so as to allow a
contact with the outer surface of the bottom of the cover 30 described above. On the lower surface
of the capturing dish 40, the inner and outer double ring-shaped carrier holding 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 douhle ring-shaped caytier, 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". Tdwoidentification 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’betflleehtfe S-S0 oIty TBEA34 %43, ¥ 791 €. 92K afli FIG. 12E,

reference numeral 7 ndicates the filter.which includes theshydrophilic filler 7a.and the hydrophobic
filter 7b. Reference riumeral 8 indicates the filter-securing ring; 63, the shelf portion; and 64a, the
5 protrusion 33 {refer to FIG. €A 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 carvier 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 34 is equal to that of the through
hole 44.
In the cover 2¢ 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 indicateg a third engaging claw which is

fitted into the first L-shaped groove 6la of the housing 6.

A8 shown in FIG. 12A and FIG. 128, the capturing dish 40
is formed of a disk. In the central part of the capturing dish
20 40, the through hole 44 is formed which penetrates the capturing
digh 40 from a lower surface side to an upper surface side
thereof. The lower surface =zide of the capturing dish 40 may
algo be referred to as "one surface side". The upper surface
side of the capturing dish 40 may also be referred to as "the
2t other surface side™.

[c111]
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25 discharge opening of the conical portion. [0113] As shown in FIG. 13, in the device for
capturing object 11 as described above, the capturing dish 40 is placed on the shelf portion 63
described above of the housing 6, and the housing 6 and the cover 30 are engaged with each other
via the 5 capturing dish 40 by means of the first L-shaped groove 61a and the third engaging claw 32.
At this time, the through hole 44 of the capturing dish 40 is sealed by the carrier holding rib 34 of the
cover 30 and the identification analysis carrier 5b accommodated therein. 10In other words, because
the carrier holding 5ih.34 of the cover 30 isitted Jnto the, through hole. 44 of the captring dish 40, the
identification analysis carrier 5b accommodated in the carrier holding rib 34 faces a lower surface side
(one surface:sidejof thercapturingdish 4t s[0bh43ct wSivhilaHy toutherdevicefor cepturing object 1
(refer to FIG. 7) according to the first embodiment, in the device for capturing object 11 shown in FIG.

13, an outlet FttheHiseRare bP&nfity Baa St tHePConivafpBRIvIF64 is covered by the filter 20 7 (the
hydrophilic filter 7aand,the;hydropfighic filter=7b),forseparating mickpQrganisms -As A result, the

internal space 66 is defined as a space separated from external environment (a closed space) in terms
of at least miergorgarismsuBhen; the -counteaihabysis eariierl Barkeldiby theacaptring«ish 40 and the

25 identification analysis carrier 5b held by the cover 20 are disposed._in the closed space. In FIG.
13, referenced Rtimérat BindfoatbaHeigrosecnity g, through hole 44.
[0112]

The carrier 5 in this embodiment includes, as described
ahove, the identification analysgis 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 hélding rihs 43a,
43b of the capturing dish 40. The identification analysis
carrier Sb may also be referred to as a "second divided portion
5  of the carrier™.

The identificaticn analysis carrier 5b is formed of a
columm in conformity to a shape of the space in the carrier
holding rib 34. The count analysis carrier LSa ig formed of a
ring in conformity to a shape of the space between the carriey

2 holding ribs 43a, 43b.

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

25 discharge opening of the conical portion.

[0122]
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[0115] <Method for Using the Device for Capturing Object>  Next is described a method for
capturing microorganisms by the device for capturing object 11. = When airborne microorganisms are
captured using the device for capturing object 11, as shown in FIG. 13, an assembled unit which
includes: the capturing dish 40 installed lo 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 angithe,gount analysis (k5 capriensanswell asthe seeenddishhalt4b and the
identification analysis carrier Sa is placed on the cover 3.  The count analysis carrier 5a and the

identificationdnalysie earrigleBbadaptare rhicroapgamicngs i alsigdildewalatosthatrinthe first
embodiment. 20[0116] In this case, in FIG. 13, the carrier holding rib 34 of the cqver 30 and the
identification"BifaiysROG& &t 56 sgﬁﬁcfﬁlebﬁﬂ’oﬁﬁﬁvﬁol%é4f BF ?ﬁléjqé‘%ﬁ?@rir?g disls 407 a similar way to

that, in FIG. §the proyusion:33 of the caver 3sealsdhe 2% thiough holertl (xaferdad|G. 7) of the
capturing dish 4. The

5 capturing dish 40 by means of the first L-shaped groove 6la and
the third engaging ¢law 32. At this time, the through hole 44
of the capturing dish 40 is sealed by the carrier holding rib
34 of the cover 20 and the identification analysis carriexr 5b
accommodated therein.

10 In other words, because the carrier holding rib 34 of the
cover 20 ig fitted inte 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 [03114]

gimilarly 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
geparating microorganisms. As a result, the internal space 66
is defined as a space separated from external environment (a
closed space) in terms of at least microorganisms. Then, the
count analysis carrier 5Sa held by the capturing dish 40 and the

25  identification analysis carrier 5b held by the cover 30 are

disposed in the closed space.
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sealing of the through hole 44 makes the count analysis carrier 5a flush 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. 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 is installed
(refer to FIG. 2). The user then removes the housing 6 from the cover 30. i0 As shown in FIG. 14, the

capturing dish 40 hg}ldipgdhel%qurye%%@lggl_sec%g@gei is,remgyed.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 andithesfirst elisly hadf 4d -4he capturing dish 40 is disposed on the mounting unit 102
together the housing 6. The count analysis carrier 5a is suhjected to the counting analysis of
microorganisﬁr‘f‘s'L,Js?Fnilarly to the embodiment described above. On the other hand, as shown in FIG.

14, a second(@@@{é@(}@%@ﬂéﬂiﬂgtgé@g ggrrégghefl&;ggg%% mgi&the 20 identification analysis

carrier 5b 'such that the second cover body 36 covers the identification analysis carrier 5b. The
second cover body:B6:hassadydindiicatishapetwiih & hottomand hgsarinrerdiaigeter adapted to fit in
with the carrier holding rib 34. When it is confirmed that there are 25 microorganisms in the
microorganistiys EBGng‘éﬁla%‘fsi§,°fﬁecﬁ¥é‘h‘f1'ﬁtﬁﬁoﬂb¢§'ﬁél§75?§carrier 5b is subjected to an

Wher zirborne microorganisms are captured using the
device for capturing cbiject 11, as shown in FIG. 13, an
aggembled unit which includes: the capturing dish 40 installed

1% to the cover 30; the count analysis carrier 5z; and the
igentification 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 rsference to
FIG. 8, in which the first dish half 4a and the count analysis

15 carrier S5a as well as the second dish half 4b and the
identification analyvsis carvier Sa ilg placed on the cover 3.

The count analysis carrier Ba and the identification
analyesis carrier Sh capture microorganisms in a similar way to
That iﬁ the first embodiment.

20 [0116]

In this cage, in FIG. 13, the carrier holding rib 34 of
the cover 30 and the identification analysis carrier sbh ssals
the through hole 44 of the capturing dish 40, in 2 similar way
to that, in FIG. 8, the protrusion 33 of the cover 2 seals the

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

gealing of the through hole 44 makes the count analysis carvier
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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 embodiment and can io additionally have the following advantageous
effects. According to the device for capturing object 11 and the method for using the same, the

capturing dish.4@ s, dispased in,the Rousing 6.0r:in-the-nazzle head-554f the aif 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 resultethetgaptuning gish dboarbeedishosedimedesstabiy ivthEcusiER)é ot in the nozzle
head 55. . According to the device for capturin ob%ﬁct 11 and.the method folr ussirswg the same,

when the microGry&hishie Bé BREUGHIS0 TESHRRE TRt 11 rRAgért FPURinG The Mictoorganism

counting apparatus. 105 the, reagept Ris.dispensed i the nousing avia-the thsough hole 44 of the
capturing dish 40. This is advantageous in that a communication between the inside and outside of the

housing 6 is kept asdowrasithecsize25 of thethrdeghhisle4-5Thgs, tieidsidecst fehousing 6 is
prevented from being contaminated with substances as disturbance factors fg)r atplg (iosunting of

microorganisTAS {114 THa $etohd ERbiSdifn&R: Bt prestnt invention has BEen™> explained as

aforementionagl. The ReSeNS IRVERtiQN is, howevet. % notdimited to-the.embedimenhgnd can be
carried out with

apparatus 10 is installed (refer to FIG. 2Z).
The user then removes the housing 6 from the cover 30.
10 Ag shown in FIG. 14, the capturing dish 40 holding the
count analysis carrier 5a is removed Erom 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
45 the mounting unit 102 together with the housing €. The count
analysis carrier 5a is subjected to the counting analysis of
microorganisms, similarly to the embodiment described above.
on the other hand, ag shown in FIG. 14, a gecond cover body
36 is fitted onto the carrier holding rib 34 holding the
20 Jddentification analysis carrier Sbrsuch that the second cover
body 36 covers the identification analysis carrier S5b.

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

25 microorganisms in the microorganisms count analysis, the

identification analysis carrier 5b is subjected to an



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 to
embodiment. [0119] device for capturing object cover 4capturing dish 15 4afirst dish half 4b second
dish half 5carrier Sa count analysis carrier 5b identification analysis carrier 20 6housing

identification analysis for identifying types of the

microcrganisms,

Herein, the first cover body 35 (refer te FIG. 2) may be

used ingtead 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

age those of the device for capturing object 1 and the method

for using the same according to the first embodiment and can

10 additicnally have the following advantagecus effects.

bhecording 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 regult, the capturing dish 46 can be disposed more stably in

the housing £ or in the nozzle head 55,

According to the device for capturing obiect 11 and the

method for uzing the same, when the microorganisms are brought

20 in contact with the reagent R using the

microcrganism counting apparatus 10, the reagent R is 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 outside of the housing 6 is kept as low as the sgize

25 o©f the through hole 44. Thug, the ingide of the housing 6 is

prevented from being contaminated with substances as
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Tfilter 7a hydrophilic filter 7b hydrophobic filter 8filter-securing ring 25 11 device for capturing object 30
cover 33 protrusion 34 carrier holding rib 40capturing dish 41 through hole 5 42a carrier holding rib
42b carrier holding rib 44 through hole

disturbance factors Ifor thé counting of micrcorganisms.
{c118]

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

5 mnot limited to the embodiment and can be carried out with

various modifications.

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

10 embodiment .

fo119]

1 device for capturing object
3 covear

4 capturing dish

15 4a first digh half
4b second dish hzlf

carrier

wn

(1
13]

count analysis carrier

5b identification analysis carrier
20 6 housging

7 filter

Ta hydrophilic filter

7b hydrophokic filter

B filter-securing ring
25 11 device for capturing object

30 cover
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45 engaging means 45a engaging concave portion 45b engaging convex portion 64conical portion 64a
discharge opening 65filter fitting portion 65a filter housing portion 65b ring supporting portion 66
internal space 20 CLAIMS

33 protrusion

k
-
o

34 carrier holding
40 capturing dish
41 through hole
5 42a carrier holding rib
42b carrier holding rib
44 through hole
45 engaging means
453 engaging concave portion
16 4%h  engaging convex portion
¢4 conical portion
64a discharge opening
65 filter fitting portion
65a filter housing portion
15 &5b  ring supporting portion

&6 internal space

20
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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. 3. The device for capturing
object according to claim 2, is further comprising a housing that houses the capturing dish such that
the housing ¢qyergdhe 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 foiled between the one surface side and the

housing, and_an outs%ie.i 4. The device far capturing object according to claim 3, 25yherein the
housing has & dischiafge opening \?V?ﬁcﬁl}a??&agrdees Contertts in the space fo the outside of the

housing, captures substances to be detected and is made to be dividable
5 into piural portions, is placed with the plural dividable

portions arranged separately in sections.

z. The device for capturing object according to claim 1,
further comprising a capturing dish that holds the carrier,

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

wherein the carrier ig 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 c¢overs the carrier,
wherein the capturing dish has a through hole which runs
through betwsen one surface side and the other surface side of
the capturing dish, and
20 - wherein the through hole of the capturing dish
communicates betwesen 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 cpening which

discharges contents in the space to the outgide of the housing,

=13



and a filter is disposed which separates the substances to be detected, at an outer side of the
discharge opening. 5.The device for capturing object according to claim 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 portion io of the carrier on the one surface side, and  wherein a
second divided portion of the carrier is fitted into the through hole of the capturing dish such that the

second divided partion faces the one surfage side. m 6, The device for,capturing.abject according to

claim 5, further comprising a housing that houses the capturing dish such that the housing covers the
first divided pbrtieniafithescamierantinesséeond divieeth pottionsef thesedttter, 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. 7The Qevicl%éord%@g%in&gb@%g&gg@ngﬁ%&]girg@c@pl%rqjg tg§ﬂqysiipg has a discharge

opening which
5 further comprising & 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 holde a first divided portion
10 of the carrier on the one gurface side, 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 cne surface side.

1B 6. The device for capturing cobject according to claim 5,
further comprising a housing that houses the capturing dish
guch that ths housing covers the first dividsd 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 outglae.

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

discharges contents in the space to the outside of the housing,
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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. S.A method for
using a device for capturing object in which 5 a carrier which captures substances to be detected and
is made to be dividable intopluralportions, 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; 1Gdividing 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_subéecs:t%% tg the detection

operation an@ e foimina SeconaRRAECIBH S e of tHe SUDSTARCES 10 be detected in which 15
the remaining, part of the divided garder is; gubjected o dhe detegtion.operation.

8. A method for using a device for capturing object in which
5 a carrier wnich 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
comprisging the steps of:
capturing the substances to be detected by the carrier;
10 dividing the carrier according to the sections; and
performing a £irst 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 seccnd
detection operation of the substances to be detected in which
15 the remaining part of the divided carrier is subjected to the

detection operation.
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