REAGENT CARTRI DGE FOR M CROORGANI SM DETECTI ON APPARATUS BACKGROUND OF THE

| NVENTION 5 1. FIELD OF THE | NVENTI ON The present invention rel ates
to a reagent cartridge for a mcroorgani smdetection apparatus. 102.
DESCRI PTI ON OF THE RELATED ART Conventional ly, as a m croorgani sm

detection apparatus for detecting mcroorganisns in a sanple, the apparatus
for applying an Adenosine Tri Phosphate (hereinafter referred to as ATP)
met hod of using ATP and for counting the mcroorganisns is known (for
exanpl e, see Japanese Patent 5Lai d- Open Publication No. 2008-249628).

Thi s m croorgani sm detection apparatus is configured to count

m cr oor gani sns RERGENI C4RITRIBGHINORSAIEGRO ORIGANISM DETREEIONN ATP
extraction liquid containing ATP that is extracted fromthe m croorgani sns
in a sanple is nmade to react w t hABRARMIURin nescence reagent in a reaction
20vessel . According to such a m croorgani smdetection apparatus, it
is possible to shorten a detection tine within several hours, for exanple,

in contrast that a county K@,&'@gﬁ) t I?Pﬂc*lfc'[ ed m croorgani snms
according to the numnber %‘Jfggco nires égl urég !iiz'n aftlat plate takes a few
days Qn or before 25obtaining a result of the counting. In this connection,
as such a mcroorgani smdetection apparatus (for

1. FIELD OF THE INVENTION
The present invention relates to a reagent cartridge for a

microorganism detection apparatus.

10 2. DESCRIPTION OF THE RELATED ART

Conventionally, as a microorganism detection apparatus for detecting
microorganisms in a sample, the apparatus for applying an Adenosine Tri
Phosphate (hereinafter referred to as ATP) method of using ATP and for
counting the microorganisms is known (for example, see Japanese Patent

15 Laid-Open Publication No. 2008-249628).

This microorganism detection apparatus is configured to count
microorganisms, depending on a luminescence intensity, when an ATP
extraction liquid containing ATP that is extracted from the microorganisms in
a sample is made to react with an ATP luminescence reagent in a reaction

20 veésel.

According to such a microorganism detection apparatus, it is possible to
shorten a detection time within several hours, for example, in contrast that a
counting method of counting collected microorganisms according to the
number of colonies cultured in a flat plate takes a few days on or before

25 obtaining a result of the counting.

In this connection, as such a microorganism detection apparatus (for



exanpl e, see Japanese Patent Laid-Open Publication No. 2008-249628), the
apparatus is thought of that further conprising a nechanismof performng a
process of extiactirig ATP from m croorganisns in a sanple in addition to a
configuration conprising a di spense nechani smfor dispensing an ATP
S5extraction liquid in a reaction vessel in which an ATP | um nescence
reagent is put. According to the m croorgani smdetection apparatus,
since the detection of mcroorganisns is automatically perfoinmed by

provi ding a sanple containing the mcroorganisns, it nmay be predicted to
further shorten time on 10or before a detection result the m croorgani sns
bei ng obt fxaEwple, see JapgpessnBateahd,aid-Ppon Rublicatiox ¥a 00 PRIG2Dmthe

m croor gani Sne | it is necessary to further conprise a process

in.a sanple, it 18 )
of erasi nfPRREAS 18 Phanght of thatdugther comprsing # weeknnsn ol pedermisged in t he
sanpl e and_a process of e ting.ATP existing inside.the.m croorgani sm
Thg}[) is, g’ﬁmfe(%gsog egﬁr 2tRe éﬁgﬁf’l&l ?rg?ffgﬁs}nsla’r?gilf | ?f%égﬁj&?nrt@a@gntl, and
the ATP | uhp e L RpdeRL ar @i 6 LN, the
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necessary, not to nention, that a di spense nechani sm for dispensing these
reagents iputorder defined in advance, and it is necessary that 20 positions
(coordinates) of the reagents are stored in a control portion of the

di spense mechadicsrding @Wgﬁ mpigeooggaypEn sleterien anparatas, spwadhe detectionf t he
reagents in its order,.

g ) Consequently, as _a. configyration for
posi ti oni Y CHELITFEAYRHL S af‘ﬁ?mé?ﬁ?ﬂ%l _e?erf"lﬁ'@eéoﬁﬁ'i FEPEGn %aﬁ?nﬂéet hought
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provi ged adr viisd el RELHIBTRAS thd MRS 0bidahidfhs being obtained.
| On one hand, in order to extract ATP from microorganisms in a sample,
it is necessary to further comprise a process of erasing ATP existing outside a
cell of a microorganism cbntained in the sample and a process of extracting
ATP existing inside the microorganism. That is, at least an ATP erasure
15 reagent, an ATP extraction reagent, and the ATP luminescence reagent are
adapted to be arranged in the microorganism detection apparatus.

Then in order that the microorganism count apparsatus is automated as
described above, it is necessary, not to mention, that a dispense mechanism for
dispensing these reagents in order defined in advance, and it is necessary that

20 positions (coordinates) of the reagents are stored in a control portion of the
dispense mechanism so that the dispense mechanism dispenses each of the
reagents in its order.

Consequently, as a configuration for positioning these reagents, for
example, the configuration can be thought of where reagent vessels of a

25 plurality of Eppendorf (registered trademark) test tubes and the like are

arranged and rested against a rack provided at predetermined positions in the



m cr oor gani sm det ecti on appar at us. However, the configuration of each
of a plurality of the reagent vessels rested against the rack individually
is extrenely troubl esone, for exanple, in arrangi ng and renoving the
reagent vessels, and resultingly takes tinme 5additionally on or before the
detection of the m croorgani sms. SUMVARY OF THE | NVENTI ON A probl em of the
present invention is to provide a reagent cartridge for a

m croor gani sm detecti on apparatus that enables a detection of

m croorgani sns 10to be perforned in shorter tine. In the reagent
cartridge for the m croorgani smdetection apparatus of the invention for
sol vi ng t heicproogdrésm detqtionabpésated. reagent vessels are integrally
connected with _each other in parallel. According to the invention,

it is pOSS|bIeH@@eB@GWh@émﬁkﬁwaﬁﬁgeﬁﬁa@%mﬁaPh@éhﬁﬁﬁabeﬂﬁégﬁﬁOméﬁﬂ@an|sm
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preseqt i nydiem 'o%dmmr@@hedetecnoﬂﬁhe%nb&oﬁgaﬁa%ﬁ@ectI ve view shovvl ng an
appearance in the V|C|n|ty of anmpunt portion of the reagent cartridge in

t he m croorgani smdetection apparatus of FIG 1.
SUMMARY OF THE INVENTION

A problem of the present invention is fo provide a reagent cartridge for a

microorganism detection apparatus that enables a detection of microorganisms
10 to be performed in shorter time,

In the reagent cartridge for the microorganism detection apparatus of
the invention for solving the problem, a plurality of reagent vessels are
integrally connected with each other in parallel. _

According to the invention, it is possible to provide the reagent cartridge

18 for the microorganism detection apparatus that enables the detection of

microorganisms to be performed in shorter time.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a drawing illustrating a configuration of a microorganism
20 Jetection apparatus where a reagent cartridge relating to an embodiment of
the present invention is mounted.

FIG. 2 is a perspective view showing an appearance in the vicinity of
amount portion of the reagent cartridge in the microorganism detection
apparatus of FIG. 1.

2 FIG. 3 is a section drawing showing an appearance of a microorganism

collector mounted on the microorganism detection apparatus of FIG. 1.



25FIG 3 is a section drawi ng show ng an appearance of a m croorgani sm

col l ector nounted on the m croorgani smdetection apparatus of FIG 1.

FIG 4 is a flowhart showi ng processes of the m croorgani smdetection
apparatus operating, based on instructions of a control portion. Fl GS.
5A-1 to 5A-4 are section drawi ngs schematically show ng appearances in the
m cr oor gani sm col | ect or when m croorgani sns are detected 5 by the

m croor gani sm detection apparatus; FIGS. 5B-1 to 5B-4 are schematic

drawi ngs enl argingly show ng appearances in the vicinity of a filter
corresponding to the scenes of FIGS. 5A-1 to 5A-4. FIG 6Ais a
perspective vi Blfzof it hdowebgdshowarg prodepses of dtei miprewrstniemeddvecdiorent ; FI G
6B is a VIb-VIb section drawing in FIG 6A. 10FIG 7A is a perspective view
showi ng a apPretusprRrptipathased ex ifiructions phe cordpgd @artidadai dge; FIG 7B is a

Pt dge. andl L AT St oty vEoUP bt R g PP ERa | on
exanpl e of [ 2. F i R | V. i owi ng a
f ou?P h mod? %P%raah‘é %%Sgéggr% e ooéi‘g%nmtc %crt %’3’51%%% f’iljclz(g‘(rg{t; I%’I gg%ﬂsaﬁﬁﬁgﬁ&gid;ear a%ce

of the reageie HAFSHIEAISM ®teddRdadRriiie; Foss t SB-10di FB-4 kb @thaxalp! e bei ng

nmount ed on the m croorgani sm detection apparatus; FIGS. 8B and 8C are

concept drawvigs shwsinghapdeaiancaspaaiaides reagentvidaityr bfige fitet he fourth
nodi fi cation exanple being |ocked in the mcroorgani smdetection apparatus
when the reerngepanding torthdgeeries o2 BhBENMAd todAthe apparatus, and are the

gg\g\ngln %é (éf;rr-?- Oin grle«nEﬁ'gmt E&‘}‘aépgtlztlivle- \\Iéle\l;vl ofst%%t ;eggerlttncaﬁri gesélat?EgSIo I};QQE( S) FOR

embodiment; FIG. 6B is a VIb-VIb section drawing in FIG. 6A,
10 FIG. 7A is a perspective view showing a first modification example of
the reagent cartridge; FIG. 7B is a perspective view showing a second
modification example of the reagent cartridge; and FIG. 7C a perspective view
showing a third modification example of the reagent cartridge.

FIG. 8A is a perspective view showing a fourth modification example of
18 the reagent cartridge and an appearance of the reagent cartridge relating to
the fourth modification example being mounted on the microorganism
detection apparatus; FIGS. 8B and 8C are concept drawings showing
appearances of the reagent cartridge of the fourth modification example being
locked in the microorganism detection apparatus when the reagent cartridge is
20 mounted on the apparatus, and are the drawings corresponding to a VIII-VIIL

section in FIG. 8A.

BEST MODE(S) FOR CARRYING OUT THE INVENTION
Next will be described a reagent cartridge relating to an embodiment of
25 the present invention in detail with reference to drawings as needed.

Hereafter, as an example, taking a reagent cartridge attached to an



Next will be described a reagent cartridge relating to an enbodi nent of
25the present invention in detail with reference to drawi ngs as needed.
Hereafter, as an exanple, taking a reagent calLiidge attached to an
apparatus for counting mcroorganisns in a sanple (hereinafter referred to
as m croorgani smcount apparatus) which the apparatus is a m croorgani sm
detecti on apparatus, a general configuration of the m croorgani sm count
apparatus and a counting principle of the mcroorganisns in the

m croor gani sm count apparatus will be described; and then the reagent
cartridge relating to the enbodi nent will be described. <General

Conf i gur at Rpperefud\Vfor rcounigag insioroGogamtisrip pamatansple (hereinafids refedred ion FI G 1,
a m croorgani smcount apparatus 10 is an .apparatus for counting

m cr oor ganP$ FECROgFHaRLTR o1 FPreaRist whichcthef ameratys 19 ayhichocagai¥® et hod,
and conpri rea%ent nmount r%g]:’io 110 .confi gured to nount a reagent

es a
cartridge %e‘iﬁﬁfé?% APPBTafPE PrE° &g of Jiie r BT PYRABERE SPRRthg t he ATP
nmet hod are ihed in_a I vinfh SGTR t portion.102 configured
to mount a® %Irag%grﬁlg%?ﬁ sm goi I ecgtgpgyg%mf%ee FI § %%gﬁgﬁaﬁés%%el%a e
theregn; anfi@looMean®im SteRAt ﬁg%@féﬁ@rkvﬁp%é @esHBLd; Otnd!thin 484: rehadnd | qui d
tank 105; a dispense unit 106; a |um nescence intensity neasurenent unit
107; and acagritigetelpdng totheldfbodiment wilhbadidiedibah), in FIG 1 the casing 101
and the reagent cartridge 2 are shown in virtual lines for convenience’
sake of dﬁ@%’mgﬂltmah@nﬁmq@mmm%mmth%t or 1is onmtted.
20The reagent nount or_tigg(}l(l)lo is configured, as shown in FIG 2, with
| ock portions 440 dAgesd- & PHTHBEEEN O ABBYRHES by dF jaye 2 at a
pr edet er m 0Sifion of an. aratus main body 10a. .The | ock rtions
0a of ¢ REPErBSS AR i AERRER D, SR apP Y P RpmE BRI | ne
appargt us gk By RO bfida, hAE cdfiPfisds PrbaBOM mbbhd b dtibR W6 '.?g%re he
r eagent cartriﬁge 21’11 25V\hi£k}(;:kﬁ vfnﬁﬁw%e dggcri%e(ﬁt{%ter, r(()’(?nlhj our‘]cl I rections,
and t her ehyow@na afehgahtabirri@nd 2dehachabirdlng koft Regs@R IR Neqeaeld rfbflge 2 on
t he apparatus mai n body 10a.

performing the ATP method are contained in a casing 101; a sample mount

portion 102 configured to mount a microorganism collector 1 (see FIG. 2)
having the sample therein; a hot water supply portidn 103; a suction unit 104;

15 a liquid tank 105; a dispense unit 106; a luminescence intensity measurement
unit 107; and a control portion 108.

In addition, in FIG. 1 the casing 101 and the reagent cartridge 2 are
shown in virtual lines for convenience' sake of drawing thereof, and the
microorganism collector 1 is omitted.

20 The reagent mount portion 110 is configured, as shown in FIG. 2, with
 lock portions 110a arranged so as to position the reagent cartridge 2 at a
predetermined position of an apparatus main body 10a. The lock portions 110a

of the embodiment comprise four ribs vertically provided at the apparatus

main body 10a; the four ribs abut with a lower side of the reagent cartridge 2,

25 which will be described later, from four directions, and thereby can attachably

and detachably lock the reagent cartridge 2 on the apparatus main body 10a.



The sanpl e nmount portion 102 conprises, as shown in FIG 2, a depression
102a configured to accommbdate a housing 6, which will be described | ater,
of the m croorganismcollector 1; around an opening of the depression 102a
is further arranged an engagenent ring 102b. 5The engagenent ring 102b
engages wi th engagenent claws 62a and thereby is adapted to support the
housing 6 at the sanple nount portion 102. In this connection, the
engagenent ring 102b conprises notches 102d like a fiat shape so that the
engagenent claws 62a of the housing 6 are housed, and fornms gaps Gin a

t hi ckness receivable the claws 62a between itself and the 10Oapparatus mnain

body 10a wher e THiesfigplceasuad pRdan i 00F QomBrees, os shdwdlini §IGI B f4tting the
housing 6 in the depression 102a, the claws 62a are inserted in the

depr essi ondepd@widrhri0fg heonfigurat chemcdBBodatehe housh®gs,6whirht willeBe t he
claws 62a are slid in the gaps G and thereby the housing 6 is adapted to
engage wi t#pserbed frjayetfeihe migecrganism ediparm:cronngani erenied bétheor 1

nount ed othhe saqgie_ u %Portio 102 t hus described conprises, as shown
in FIG 2,99MessHy %’?d% SHRHENERY AP EIREReRRE 1PRe an approxi matel y
reverse cone, | i i sh. | ac 0_as 1 | n_upper

openi rslsg of theﬁ%u%?g%ge%gﬁ{ ity fos enéaﬁ%g o |e§1§€ SR cglﬁggegpz%e% ts a disc
form and jHarétSisHadgled BUbhAR the haRkiak BB Bet ﬁgﬂtgﬁfbﬁ% AibnPRjet rating
the dish 4 ug gﬁﬁ dog%i bb Then, gséshownefn IG.03, ﬁfthnfesbect to

t he m cr ookgéiik Sohta@ktiboactior edgdpetizhe dirgnlGdbechmapiidee nvbdhat 10adtlina 102, the
t hrough- hol e 41 opens upwards, and an internal space 66 and outside of the
housi ng 6 BateshaperrarthatatheceneBgemhel etawe 62a of the heysitg f srahpugegedndn a
backsi de of the collectiéghdish 254. The carrier 5 is for receiving an air

f1 ow suckel@B5 &2ms & 10 gothitkaesy mereivehbnihe daws &3r ket veatytislt 288 1thani sns

acco r’r%anl egp;ygrgi stnqg'm%oﬁy%g r\}vl{erzlg the depression 102a is formed. ‘

That is, in fitting the housing 6 in the depression 102a, the claws 62a
are inserted in the depression 102a through the notches 1024, the houging 6 is
turned, the claws 62a are slid in the gaps G, and thereby the housing 6 is
adapted to engage with the engagement ring 102b.

1% The microorganism collector 1 mounted on the sample mount portion
102 thus described comprises, as shown in FIG. 2, the housing 6 presenting a
funnel form like an approximately reverse cone, and a collection dish 4 placed
so as to close an upper opening of the housing 6.

The collection dish 4 presents a disc form, and in its middle portion is

20 formed a through-hole 41 penetrating the dish 4 up and down.

Then, as shown in FIG. 8, with respect to the microorganism collector 1
mounted on the sample mount portion 102, the through-hole 41 opens upwards,
and an internal space 66 and outside of the housing 6 are communicated.

Furthermore, a carrier 5 is arranged on a backside of the collection dish

26 4. The carrier 5 is for receiving an air flow sucked by an air sampler (not

shown) and collecting microorganisms accompanied with the air when the



collection dish 4 is arranged at the air sanpler so that the carrier 5 is
upwar d. In this connection, the carrier 5 of the enbodinent is forned
of a material changing in phase fromgel to sol by being increased in
tenperature froma normal tenperature. As the material of the carrier 5,
such a material is preferable that changes in phase to sol at not |ess than
30 degrees Celsius, and nore preferable that is liquefied between 37 and 40
degrees Cel sius. Above all are preferable gelatine, a m xture of gelatine
and glycerol, and a copolyner of a ratio of 10 to 1 of N-acryl oyl

gl yci nam de and N-nethacryl oyl -N -biotinyl propylenediamne. ioThen at a

| owest pordlienioafditihe ihatahmgl & the ahoganmesier ssthakh hncdrrieFb & uBwasd.di schar ge
openi ng 64a configured to discharge a content of the internal space 66; at
an exit of thelopdii nopredtion,sther camipeds off thet enbqdinppk ip jfpxmed pfix a
menbrane filter, has a double structure, and a hydrophilic filter 7a and a
hydrophoblléa‘feiqa@éha%n&ﬂ‘ BhgwdirPestRd Lo ]e}P%b%}ﬁgéﬂcrﬁ rndEFReEHYTS | oner

si de 1lbare, superi Addi ti naII J synbol
1025 showd PR Wéﬁ%i@ﬁﬂgﬁa‘&g&%ﬁ%@ Bou oL g Bk el BRERERE, Y oo
portiqQn 1 f figured
o betengags o i S et Ve P LS P T SO RERR: oo, 280,

ref erence gyrPlerddniR tﬁb@i@@eﬁ%%@w@ﬁm@hwa&mw Cegidshabsucalil on uni t
104 described later. Furthernore, in FIG 3 a reference synbol 102c
shows a heategirefonbisdgebhtine, a ngicoareadzalatinevandngmtraol, @hdra epalypier ofal um num
menber and the |ike) arranged around the depression_ 102a. The heater 102c
i ncreases @h’éﬁgeqf-l ke lcefr g’r?éﬁly]@ﬂ Elwmﬁ%ta@fdeNdﬁﬁth&F’@M& bigtd become
gel when the roqQrgani smcollector 1 is nounted on the sanple nount
portion 1022°P¥ E‘eﬁi‘@fnﬂgter supply portion 103 shown in FIG 1 warns up
steri i zed i shid. 54 WAEr pauRRId: o6l EARLL BS: birfiiadal Bl B SUPDI | 05

the witer. Furt escri e hot wa supp portion 103 in nore
detail, thg d%ﬁ&f%rbpégélgl@%tdohﬁ%u rel Qo ARIch MRHeQ conferittE thé\irRérhall spRce 66
(see FIG 3) of the housing 6 through the through-hole 41(see FIG 3) of

t he col | ecég0at dinséxitl .of Ale tdpenin@t 64vatie arsugpd ya [ﬁbherl'brﬂ‘lmﬁlteal'l koagh not
shown, such a supply portion can be cited, for _exanple, that di scharges hot
wat er thr oulgemm&n@ﬂ-t@@, hes medodile étmcéiﬁebla@dt%@é'd ih 8lter |98, 2Qherei n t he

hot water |is_wa redet er eratur bei ng sent, b
war m ng up® &d‘f?ipg{’ﬁ(j i#%ﬁg%c%'ﬁ%&?gerﬁsﬁ? e?nlg XPPe lﬁé a\ggy %@Véaﬁs a tubey

heater, a carturl(%gl1 Igggter io and the like. In thls connection, the nozzle
is i nderted™d PESEVANEEYS n the internal space 66 (see FIG 3) of the housing

6 through the t h&&lﬂabnm %‘%‘]IGDfS & REefdich @GibaN 1085 bhovs then@uprbisidn t he
m croorgani sm col | ector on the sanple nount portion 102. The suction unit

104 shown i @edetiGed hbsuc Kﬁd tebefigning\tlice sampkt inbhedportion 102; a reference

symbol 102b shows the engagement ring configured to be engaged with the

engagement claws 62a of the housing 6; and a reference symbol 104a shows a
20 suction head configuring the suction unit 104 described later.

Furthermore, in FIG. 3 a reference symbol 102c shows a heater
embedded in a good conductive member (for example, aluminum member and
the like) arranged around the depression 102a. The heater 102¢ increases the
gel-like carrier 5 in temperature and promotes it to become gel when the

25 microorganism collector 1 is mounted on the sample mount portion 102.

The hot water supply portion 103 shown in FIG. 1 warms up sterilized



is the internal space 66 (see FIG 3) of the housing 6, the reagents R
described later, and the |ike, and thereby discharges these through the
filter 7 (see FIG 3). The suction unit 104 can be configured, for exanple,
with the suction head 104a (see FIG 3), a suction punp and an effl uent
tank both not shown and connected to the head 104a through a predeterm ned
pi ping, and the like. 20 In this connection, the suction unit 104 of the
enbodi ment further conprises an el evating device (not shown) for noving the
suction head 104a (see FIG 3) up and down so that the head 104a can be
connected and di sconnected with respect to the housing 6 (see FIG 3)

suppor t ed dadtilledews eFPé plved oM OfHel BHuiEO0RNK2 D08 @nbi Hifiplied ARk W&rshown in
FIG 1 reserves a liquid such as sterilized distilled water and a buffer

(for exanplethgphiesqitate tlsohattwabay suppile pbrtipmi I3 inamdre deGsl, dhe phiomnbodi nent
is assunmed, as described above, to reserve sterilized distilled water. The
steri | i zedOdiisstille ¢ hehater indhednienpilesrares G geditmst ofdbpboesing 6 for any
of enhanci a filtrati peed of e.cartier. .5 (se |G, 3), of the

m cr oor gaﬁﬂg‘%ﬁg@o‘i}ﬂee@f”%‘ig%lnhaﬁs“é?ﬁeﬁe%[té]'a%)e% t&ﬁ&%ﬁ%@?’ﬁ% 4?0%}%‘3 %@t 6, and
5is further_.fil i LRLEN em.o, SYI. e

di speﬁse S&r'ﬁtfa{‘ ﬂf)@ﬂg ﬁ%\/\rﬁor?lﬁ%l %tﬁél{ﬁg?ilnxgatd%lg %rnf %é‘gp?gs%: EP%&%QE c%%eﬁ%i spense
unit 106 <HQUNrdrNefahfpie e SRERISSst HE WEAGMSudR hhdbR fedsang H of the
m croorgani smcol |l ector 1. Furthernore, the dispense unit 106 di spenses any
of the reaysiiils Rbandn@&nthATRkex twlaetinohhe dadewhtete C vdrerkdl apberto i n t he
housing 6 (see FIG 3) in a |lum nescence tube 107a of the |um nescence

i nt ensi t y nredstarmeinedttemperatudy, while beingheentli by sicmingup & p@ipgyueodnpri se
such di spense nozzles 106a forned of each thin pipe, actuators 106b

conf i gur edoRBegted ko & msTigtin @%nﬂ@@dn?’ﬁlst?frae@béﬁ? p AETS bepfds syri nge

D1 b1 i, At iy T B SO Tor S Aaty tndRRr i AR b B Uy or
to the nozghgs.l0GR. 6BIQUARIdNS oPXht RE&siRE@RIHAGM the through-hole 41 of
the collection dish 4 in mounting the microorganism collector 1 on the sample
mount portion 102.
The suction unit 104 shown in FIG. 1 sucks the hot water instilled in
15 the internal space 66 (see FIG. 3) of the housing 6, the reagents R described
later, and the like, and thereby discharges these through the filter 7 (see FIG.
3). The suction unit 104 can be configured, for example, with the suction head
104a (see FIG. 8), a suction pump and an effluent tank both not shown and
connected to the head 104a through a predetermined piping, and the like.
20 In this connection, the suction unit 104 of the embodiment further
comprises an elevating device (not shown) for moving the suction head 104a
(see FIG. 3) up and down so that the head 104a can be connected and
disconnected with respect to the housing 6 (see FIG. 3) supported at the
sample mount portion 102.
25 The liquid tank 105 shown in FIG. 1 reserves a liquid such as sterilized

distilled water and a buffer (for example, phosphate solution). The liquid tank



As the lum nescence intensity neasurenent unit 107 shown in FIG 1, such a
measurenment unit can be cited that conprises the |um nescence tube 107a
configured to receive an ATP extraction liquid (described |ater) dispensed
20 froman inside of the housing 6 (see FIG 3) and to nmake ATP emt |ight,
and a photon-detection-portion main body 107b having such a photomul tiplier
tube (PMI) configured to detect a | um nescence intensity of the ATP.

The control portion 108 shown in FIG 1 is configured so as to overall and
generally control the m croorgani smcount apparatus 10, to nmount the

25m croorganismcollector 1 (see FIG 3) on the sanple nmount portion 102,
and then tMsCEMHeObmbSBMRAE idvaERinURRB! desBWdd Mbvi0f rddasreSstehiiop unit 104,
the dispense unit 106, and the | um nescence intensity measurenent unit 107
accordi ng dlstﬂéeqomd:adulﬂe stesitived @ldktildt waldlne faomiamople piar hddwd D 8hd hus
described conprises a CPU (Central Processing Unit), a ROM (Read Only
Merory), oA RisdemAeebarcing pbiltyptioy apded o thmm‘maéésee dettronic

5circuit, and the [i ion croorgani_ sm Appar at us and
Count 1 ng’ PR RICBEEE S EHBPG heSirgied fator ShcNESTAG A Bowep g
brocedur @ BIEHALIRAL, L BiGeR %%8 'y Qo ALORRLAN OO

m croor gani sm count at %2 cotn Ag Toprinc p

m croorgani@rgqmwllnﬁg q%grdelg@;%émg{brr ef erence to FIG 4. Accordi ng

to the m croorgani smcount apparatus 10 shown in FIG 1, after t he

m cr oor gani sm el dsgedte hn{tSEES fHoten 3) FIG. Naispéaeds @he ket tRIg tABUNT
portion 102, an activation switch not shown is made QON, and thereby the
cont rol poh(ﬂismg @_Oﬁﬂpenifcmommésme:ﬂﬂeqbombm@rm& Hbe dispensd umpioA06on 108
out put s, . shown in FIG 4, an_insfruction to a predeterm ned_i nverter and

the Iike s S&%n%aewﬁtb&rreeg%ﬁ 214 30 AR twmeéﬁa@eéée%%@e BRfer 3) and
makesmt he he t OH%OZC en te eai That n' S £0ntr o ortion 108 nmakes
the cirrier (see %& )t’he m cr(%?e ﬁ?lhétfﬁ g%ﬁ g.t %‘or R E8sed in
t enper at Urﬁt@%iéyﬁﬂe&%@&ﬁént]&%@lé'ﬁt ep 8201) As a result thereof,
The dispense unit 106 may comprise such dispense nozzles 106a formed
of each thin pipe, actuators 106b configured to move the nozzles 106a in three-
axis directions, the syringe pump 106c connected to the nozzles 106a by a
15 predetermined flexible piping, and a piping (not shown) for supplying
sterilized distilled water to the nozzles 106a through the syringe pump 106¢
As the luminescence intensity measurement unit 107 shown in FIG. 1,
such a measurement unit can be cited that comprises the luminescence tube
107a configured to receive an ATP extraction liquid (described later) dispensed
20 from an inside of the housing 6 (see FIG. 38) and to make ATP emit light, and a
photon-detection-portion main body 107b having such a photomultiplier fube
(PMT) configured to detect a luminescence intensity of the ATP.
The control portion 108 shown in FIG. 1 is configured so as to overall
and generally control the microorganism count apparatus 10, to mount the
28 microorganism collector 1 (see FIG. 3) on the sample mount portion 102, and

then to control the hot water supply portion 108, the suction unit 104, the



20the carrier 5is made into a state of sol, and thereby peeled off onto a
bottom portion in the housing 6 (see FIG. 3) fromthe collection dish 4

(see FIG 3) Next, the control portion 108 outputs an instruction to
the hot water supply portion 103 (see FIG 1) and nakes the poi. tion 103
instill hot water in the housing 6 (see FIG 3) (step S202). As a result

thereof, the carrier 5 (see 25FIG 3) is pronoted to be sol and is diluted
by the hot water. Next, the control portion 108 outputs an instruction to
the suction unit 104 (see FIG 1), makes the unit 104 connect the suction
head 104a (see FIG 3) to the housing 6 (see FIG 3) and suck the housing
6, and fi ldispgbhee antion0eNtndfthe NRnhiouskeng Mitesdiep nE26)emeds @it 07l t

t hereof, mcroorganisns collected in the carrier 5 is separated by the
filter 7 (esewdimegGto 33 mdedwebddesariﬁed hfeexai I'llheedmﬁcdr ppsons 108 fhus rat ed and
di schar ged outsi de the housi t he contral portion 108 again

out puts arﬁieﬁﬂ%}{etduﬁctqlweﬁoat I‘F&FDWQ% é’rro%eﬁ‘ﬂﬁgytjb’é}’t% GPModiesfdOrkkes t he

1 h Fl.G S204
At er ¢ hal et RSB Br ety MRRRP sitets biEEhe o AtSHRE Tl e

of the howc@ﬂ Qud&ev!g&hed and a recovery ratio of 10m croorganisnms is
enhanced. Next, the control portion 108 outputs an instruction to the

di spense Wgerdfibn (ﬁ%&b&gaﬁ])mamEuﬁak@@abm usihd ClRBtidSPEn&gleans ATP
erasure reagent (reagents Rin FIG 1) of the reagent cartridge 2 (step
S206) . As Miaresgatisteer eof , ATP exi sting outside cells of m croorgani sns on
the filter 7 is erased. 15 Next, the control portion 108 outputs an

i nstruction tol\{% vehila daseribingta mugequre pexfpryed by t%nﬁ"@kégrt’foﬁel%m t 104

k the h FIG 3) and filt t ent f (step S207).
As o 1 ecul T PRETRR, o &P oY GRSy e BE AT o0 1 HEL H PRI (Sco Pl &

3) angd hel H,%E?sﬂ‘sr re filtrated and
di sch‘grge&qbuﬁé‘gge t%&(g ousi ngﬁgiﬁg%’&'%gfé@%tﬁg%g%%ﬁe\e@%gg?l on 108 outputs
an instruction Acgordlify ¢ SREBSEobitiahishd GodiBeepalrius1)0 shewakgad g unit 106
di spense an ATP | uninescence reagent (reagents Rin FIG 1) of the reagent
cartri dge #tdrntHehmitravignasue radedarbd (€7 H1Gs 8k iF-@untyd OStthp B2YLY .

Next, the control portion 108 outputs an instruction to the | um nescence
25i nt ensi tyoweBentensHi2, ani activetion swatck ot shywaig madeddN; pad thereby

the control portion 108 performs a next procedure.

15 The control portion 108 outputs, as shown in FIG. 4, an instruction to a
predetermined inverter and the like so as to turn on electricity to the heater
102¢ (see FIG. 8) and makes the heater 102¢ generate heat. That is, the control
portion 108 makes the carrier 5 (see FIG. 3) of the microorganism collector 1
increased in temperature by the heater 102¢ (step S201). As a result thereof,

20 the carrier 5 is made into a state of sol, and thereby peeled off onto a bottom
portion in the housing 6 (see FIG. 8) from the collection dish 4 (see FIG. 3)

Next, the control portion 108 outputs an instruction to the hot water
supply portion 108 (see FIG. 1) and makes the portion 103 instill hot water in
the housing 6 (see FIG. 3) (step S202). As a result thereof, the carrier 5 (see

25 FIG. 3) is promoted to be sol and is diluted by the hot water.

Next, the control portion 108 outputs an instruction to the suction unit

- 10 -



phot on- det ecti on-portion main body 107b (see FIG 1) ON by the unit 107
(step S209). Next, the control portion 108 outputs an instruction to
the dispense unit 106 (see FIG 1) and nakes the unit 106 di spense an ATP
extt action reagent (reagents Rin FIG 1) of the reagent cartridge 2 in
the housing 6 (see FIG 3) (step S210). As a result thereof, ATP is
extracted fromthe mcroorganisns held by the filter 7 and a sanple liquid
is adjusted on the filter 7. As a result of steps S208 and S209, a

i ght detection portion of the |um nescence intensity nmeasurenment unit 107
measures a background. of the ATP | um nescence reagent in the | um nescence
t ube 107al10féseexdf1G. tIhemeler vhel wpd A4 opnB thrusyiios Txadi st et FER to t he

di spense glit 106 (see FIG II%% and _makes the unit 106 di spense an ATP
extracti of k9 thi bowsing § Gasd %o K PRE sBok Hrohewmng AnanbEltmfe @ qmbent107a for

which th k i t 11 As | t f, i th
ARG ¢ T CR  Tpeatc R RN
extracti ognd L ﬁéﬁggi&a&t Vav oA &ﬁéﬁl’ﬂ&%%ﬁ@?%%%&%ﬁ‘%nﬁ'tﬁ@ﬂﬁﬁ%ﬁ first in

the step S208 € control portion proéesses a signal into a
digital feamenhRriRiratddeddioiiRRysibiaeideQhe BOEHhOB, M N body 107b (see FIG
1) of the lum nescence intensity neasurenent unit 107 (see FIG 1) detects
a | um nescenceNekt, tthe cAnfPolapdrtinmt pRB sgiineogpgisadn iastdudtive wotte hot 108
measures 20 a | um nescence intensity of the ATP, based on a single photon
counti ng MEALHOERRLY eprtiop 103 andheakegthecnontipn 103 dispense habgvatar uthe es an ATP

uantit ar aol ontained in ATP exti action liguid EX djspensed in

'? he | umynélé’ggﬁ‘g)e(; %ﬁ%gﬂj}.og)a(f‘i‘?aégcg&)oggﬁr %tk&f?gﬁ%tu‘%@gé‘ﬁﬁgﬁlﬁdﬂ&a ationship
bet ween a i ¢ | | um nge
26i nt ensi 3@@@3@?3{3{‘1’%}‘%@ e%ong)hf%qgfr?%Gg%ﬂggg%%%go%eﬁanlg?réﬁ'?g ep S213)
as angATP gieresalifns AddiRne&li val ent to the m croorgani sns contained in

the earlier 5 based on the ATP quantity (anmol) and an ATP extraction
| i qui d quant i t ekt) théeorsasiploetidn fj08 duipditish atstrurtivhdo shefisfAiR. unit
106 (see FIG. 1) and makes the unit 106 dispense an ATP erasure reagent
(reagents R in FIG. 1) of the reagent cartridge 2 (step S206). As a result
thereof, ATP existing outside cells of microorganisms on the filter 7 is erased.
15 Next, the control portion 108 outputs an instruction to the suction unit
104 (see FIG. 1), and makes the unit 104 suck the housing 6 (see FIG. 3) and
filtrate a content thereof (step S207). As a result thereof, microorganisms are
separated by the filter 7 (see FIG. 3) and held, and the ATP erasure reagent
and the hot water are filtrated and discharged outside the housing 6.
20 Next, the control portion 108 outputs an instruction to the dispense unit
106 (see FIG. 1) and mekes the unit 106 dispense an ATP luminescence
reagent (reagents R in FIG. 1) of the reagent cartridge 2 in the luminescence
tube 107a (see FIG. 1) (Step 5208).
Next, the control portion 108 outputs an instruction to the luminescence

26 intensity measurement unit 107 (see FIG. 1) and makes the

photon-detection-portion main body 107b (see FIG. 1) ON by the unit 107 (step

- 11 -



When the m croorgani smcount apparatus 10 is thus operated, a state in the
m croorgani smcollector 1 wll be described with reference to FIGS. 5A-1to
55A-4 and FIGS. 5B-1to 511-4. In addition, in FIGS. 5B-1 to 5B-4

m croor gani sns shown by reference synbols B are actually sizes in a

m cronmeter |level; ATP is actually a size of a nolecule |evel; and FIGS.
5B-1 to 5B-4 do not indicate these relative sizes. In the step S201 (see
FIG 4), when the carrier 5 is increased in io tenperature, as shown in
FIG 5A-1, the carrier 5 held in the collection dish 4 becones sol and is
peel ed off on the funnel portion 64 of the housing 6. At this nonent as
shown in F289).5B-1, the mcroorganisns B collected in the carrier 5 stay
with it on the filter 7. Next, in the step S202 (see FIG 4), when hot
water 11Wis i AegEl|the gontrol portiore 10henstipnts &) inshmictian t¢ the dispenstumither

pronoted tq be s and djluted by the fer [ITW At _this ponent, with
respect t ol%lsl‘fée? {[q“e aP,CH ’6‘@%&%&‘?—? EpiL llo\é%é?’?e??‘ﬂé“tw EBFFROTCERFEPRur ed Wit h
t he hydro I.Co fabl: 7 shaown i.n_El - 2, t.he hot t 11Wdiluting
and cont aﬁge% Sth%l%gKr}i g)rgtgthgtrga enltncaftﬁ(eégﬁo@ﬁl?i the housing Gaﬁg? ﬁ[gﬁ?{) in FIG

5A-2, sa 1 qhiRLeSER) SXE RO esfilt! k&R REPL A€t Al LEE biof tih ﬁiéxo@rg}%(?ﬁ rence
synbol 64 indicates the funnel portion Next, in the step S203 (see

FIG 4), Wedby dee Shed Pakd afsatlpbe hQuaingdigsied obitht fadeed, the hot water 11W
diluting and containing the carrier 5 (see FIG 5A-2) is discharged as
shown in FIG BA-8realt phistepsoi2(ft and 2091 er Dgintgdetiestion Bortiort b thot wat er
11Wdiluting and containing the carrier 5 25are separated by the filter 7
and. hel d HRuReeHRee; Rtesly Bepsyrempant Wi 10dipeasureme beckreundef the ter 7 of

th nmbodi i t he doubl e, . t f th hili filt 7 d
the hyar ofhio iR REr FHrEeS: I bispiretcekiia " 1 er 7 can hol d a
liquig at an UpRSE, fﬂek&ﬁ%ﬁo@ﬁsﬁabs Qﬁtﬁmsﬁﬁtiﬁscﬁpuc?{onttg%hpﬁgh&%qmﬁ filter

7b, as far as a suction filtration or "a pressure filtration Is not applied,
di fferent fosqeearic.hemdfmarsdherint 106 dispoide QRNATP exbhttidiEliquaemkin a

conventional ATP nethod; therefore, it is possible to performa reagent
reaction pndbedsusingtt ado dine AilFnexdenae tilenl(ia fohehiiéh therbatkground is
measured (step S211). As a result thereof, in the luminescence tube 107a, light
is emitted due to é reaction between the ATP extraction liquid EX and the ATP

15 luminescence reagent dispensed first in the step S208

Nex;c, the control portion 108 processes a signal into a digital fqrm,
wherein the photon-detection-portion main body 107b (see FIG. 1) of the
luminescence intensity measurement unit 107 (see FIG. 1) detects a
luminescence of the ATP and outputs the signal, and the portion 108 measures
20 a luminescence intensity of the ATP, based on a single photon counting
method (step 8212). Then the control portion 108 calculates an ATP quantity
(amol) contained in the ATP extraction liquid EX dispensed in the
Iuminescence tube 107a, based on a working curve showing a relationship
between an ATP quantity (amol) stored in advance and a luminescence
25 intensity (CPS: Count Per Second), and counts microorganisms (step S2138) as

an ATP conversion value equivalent to the microorganisms contained in the

- 12 -



Then after the ATP erasure reagents are dispensed in the housing 6 in the
step S206 (see FIG 4), the ATP extiaction reagent is dispensed in the
housing 6 in the step S210 (see FIG 4). 10Then in the step S210 (see FIG
4), as shown in FIG 5A-4, an ATP extraction liquid EX stays in the housing
6. At this nonent, as shown in FIG 5B-4, the ATP exists in the ATP
extraction liquid EXin a quantity corresponding to the nunber of the

m croorgani snms B. Then in the step S211 (see FIG 4), the ATP extiaction
liquid EX showmn 15 in FIG 513-4 is dispensed in the | um nescence tube
107a (see FIG 1), and at this noment, m croorganisns are counted according
to a | um rfésdehée basaderisithy ATR muaatiafenel) Gadt #n A extraction liquid Next wil |
be described the reagent cartridge 2 of the enbodi nent in 20nore detail
with ref erBReEY i Becemmnlignid sipisted in thegiensBdifh in FIGS. 6A and 6B, the
reagent cartridge conprises.a plurality of reagent vessels 21 configured
with each tube%ﬁ?tzat mr%’ﬁgﬁnﬁﬂnéo%tﬁwméﬁéﬁ ‘%&"tsﬁ’é’eﬁiﬁ ehttafelsel s 21

conpri ses g Iﬁ@%}'{ﬂﬂﬁ%&%o@éct@l U@E%E d@Q&'{Heﬁ%FIS %tgloetlbe & P%é%ﬁﬁg tion of

each of the vessels 21 presents appr oxi mat e a reverse cone dis
gradual | y ssduaadIGs. sBasebB4. | n this connection, with respect to the
reagent cartridge 2 of the enbodinent, total ten reagent vessels 21 are
arranged i n pafdmledditionnint WHGBobBiN® Brd. midraesaniamsahoan yqreddrehtd er val .
The reagent vessels 21 are integrally connected with each other through
per i pher alsYRgIolssB gre gp@ally siger 4n ammisyorgeteon deysht APP &g ectpallnwacize ¢frofile is
rectangul ar jin Il&an Vi RParticul arly, i n,xtzge enpodi nent the support plate
22 integr d??lﬁc‘tlg e @%@Sr égg]e?ﬂﬁ'ééié’é}%‘ cate these A&IUBE FEPS-t hr ough t he
peripheral wal ks @af th S %ﬂ(EI the vieinity of. the gpeni.ngs 2la of
the vessels 21! fﬁgn m?t%ﬁ)ﬁeggﬁgc '02{’ hgﬁ?%écégn'%a%ﬁlf & ilsdé%mg?seg gf oup of
the t@n reag@etature, as shown in FIG, 5A-1, the carrier 5 held in the collection dish 4
becomes sol and is peeled off on the funnel portion 64 of the housing 6. At this
moment as shown in FIG, 5B-1, the microorganisms B collected in the carrier 5
stay with it on the filter 7.
Next, in the step S202 (see FIG. 4), when hot water HW is instilled in
% the housing 6, the carrier 5 is further promoted to be sol and diluted by the
water HW. At this moment, with respect to the filter 7, because the lower side
thereof is configured with the hydrophobic filter 7b as shown in FIG. 5A-2, the
hot water HW diluting and containing the carrier 5 stays in the housing 6. In
addition, in FIG. 5A-2, a reference symbol 4 indicates the collection dish; a
20 reference symbol 64 indicates the funnel portion
Next, in the step 8208 (see FIG. 4), when the content of the housing 6 is
filirated, the hot water HW diluting and containing the carrier 5 (see FIG.
5A-2) is discharged as shown in FIG. b5A-3. At this moment, the
microorganisms B in the hot water HW diluting and conteining the carrier 5

25 are separated by the filter 7 and held as shown in FIG. 5B-3.

In this connection, since the filter 7 of the embodiment is the double
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io vessels 21 is surrounded by four rectangul ar side plates 23 respectively
connected to four edges of the support plate 22, a contour of the cartridge
2 is formed into an approxi mate cuboid. The reagent caitiidge 2 can be

nol ded by a nol dabl e resin, and above all, PP (polypropylene) is
preferable. 15Wth respect to the reagent cartridge 2 thus described, a
plurality of the reagents Rrequired in the ATP nethod, specifically, the
ATP erasure reagent, the ATP extraction reagent, and the ATP | um nescence
reagent are put in each of the reagent vessels 21. In this
connection, as the ATP erasure reagent, for exanple, an ATP zodeconposition

enzynme caRtRetielofthe hydrophifie flfee 74 Hrdehb h3atdphiobicda g b, adf Howaxahpl e,
benzal konium chloride, trichloroacetic acid, a tris buffer, and the |ike

can be ci (R 5B-3, the/Blt¢hE cAhPhdldna hgsitleac enngage ortiéo thaxefpy en a
luclierase-luciferin reagent can be cited. zsFurthernore, in these reagents
R can be iagtibuabthsbrdronbgtieifider (7)., of foAFm & sagion Sltetion @de gredurd |y to a

known concentration in order_to make a rking curve indicati .a

rel ati onsA{Fabardednt tsﬁé{lﬁﬁ? WF&W(%%? Formres P ‘?f[}?r:hﬁgg‘ﬂ’ @
intensity S).. .a correction, e AlP ngadr n t.he

| um néscer#:leeri“?ﬁS %ﬁ% f"t“{/’n‘f%%ls" lﬁlraleﬁ‘g‘%%n €ral}t‘triﬁogi %’fﬁﬁ%%égaiﬁ%&gﬁ%gso?egﬁﬁe%ti on

reagent (AIR,5k3B8a0d 6200 MENAD RLSSAEY 68 tAT Rtk Nescence reagent
5and the like are used; and sterilized pure water. Then t hese

reagents R ar eTpuh alffer €€ ATOf erbBereRag@its ave dapbssedlin thedioabihge@ah of the
reagents Ris in one lunp, and is positioned and arranged at the reagent
mount por ttherstdd G206 (séeeFlEcithithy AFP telrbraniion gergpaniis Mispshéecimthd nount ed

on the sanple nmount portion 102, preferably in the vicinity of the
housing 6 in the step S210 (see FIG. 4).

10 Then in the step S210 (see FIG. 4), as shown in FIG. 5A-4, an ATP
extraction liquid EX stays in the housing 6. At this moment, as shown in FIG.
5B-4, the ATP exists in the ATP extraction liquid EX in a quantity
corresponding to the number of the microorganisms B.

Then in the step 5211 (see FIG. 4), the ATP extraction liquid EX shown

15 in FIG. 5B-4 is dispensed in the luminescence tube 107a (see FIG. 1), and at
this moment, microorganisms are counted acqordjng to a luminescence
intensity then.
<Reagent Cartridge>

Next will be described the reagent cartridge 2 of the embodiment in

20 more detail with reference to FIGS. 6A and 6B.

As shown in FIGS. 6A and 6B, the reagent cartridge 2 comprises a
plurality of reagent vessels 21 configured with each tube-like body having a
bottom, Each of the reagent vessels 21 comprises an opening 21a at an upper
portion thereof, a bottom portion of cach of the vessels 21 presents

25 approximately a reverse cone and is gradually reduced in diemeter.

In this connection, with respect to the reagent cartridge 2 of the
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iocollector 1 and the |um nescence reagent tube 107a (see FIG 1).

That is, with respect to the reagent cartridge 2, each of the reagents Ris
positioned so that the dispense nozzles 106a can di spense, by their
shortest di stance novenent, each of the reagents Rin a predeterm ned order
in the housing 6 of the mcroorganismcollector 1 and in the |um nescence
tube 107a 150f the | um nescence intensity neasurenent unit 107. I n
this connection, the position (coordinates) of each of the reagents Ris
stored in the control portion 108 for controlling the dispense unit 106.
Next will be described an action and effect of the reagent cartridge 2 of

t he enbodiemswidim@@tAdol diengrepgentheesselag@htare aarrangidein? patalisl destord bed,
since the plurality of the reagent vessels 2lare integrally connected with
each otheﬁ?h¥$ﬁﬁiﬂiﬁ%ﬁ#%ﬁﬁ%ﬁaqqua}gé@@ﬁ%s R are put in each of the vessels

21 required in_the ATP nmethod;. thereby,, it is ssj.bl e. to aqggregate the
reageﬂt s Rin 3&?8 reqgept vessels 21 &reTﬂ%“}{?lb’l, coéi‘lnﬁ%tg we eaa‘fprog}hejg&m‘%%pl urality
f th 5 det i [ i . eof ,

D espoct | vorbipEL MelfoBf BREVETEH N0 B hEdobd PRESRIEILY - oo

unit 106 ref&hni@ar BY pRREVIRIMaSLANSAESS tHRGHdREnOthd Ripott Blat@ngi ng the
reagent cartridge 2 aP the reagent nount portion 110. Thus, according
to the reageninteaallyicdgeects thegaapat iviesdels pdssitibleach etleasthryugh thage t he
reagent cartridge 2 at the m croorgani smcount apparatus 10 and renove the
cartridge detipbesd vorlls dfatheescargd$ @1 iditheenenity fof dhe areings gl af ithbe of
individually arranging a plurality of reagent vessels and resting the
vessel s agderils &l.-rack provided at a predeternmined position in the

m croor gani sm ¢et ect.i.on a ratus 10, it is resultingl ssi bl o shorten
time on or befg&@“ﬁ?@?ﬁﬁ?ﬁ%ﬁpg%ﬁrﬁﬁ$Wﬁ°3§F§§?§d?£?% u?iﬁggﬁ%F%%%?%cording
to thg re L1098 ' aﬁ%;g iAger ; Il of the
reageﬁt vg‘%ggélgc%ﬁgfor é%gﬁ(%lskg}f fgﬁﬂ? gér%en 1?% oﬁrﬁg@fﬁzatggngf?gﬁgr%% ger?of

i ndi vi dual doin8éte@RQ NG APt Uf &ld duppoft Flergeta wpsael o thedartedie 20st he

vessel s against a ra& provided at a predeterm ned position in the
m cr oor ganfostied éifi i@ Gini gipréafipatatusid.O.
The reagent cartridge 2 can be molded by a moldable resin, and above
all, PP (polypropylene) is preferable.

15 With respect to the reagent cartridge 2 thus described, a plurality of the
reagents R required in the ATP method, specifically, the ATP erasure reagent,
the ATP extraction reagent, and the ATP luminescence reagent are put in each
of the reagent vessels 21.

In this connection, as the ATP erasure reagent, for example, an ATP

20 decomposition enzyme can be cited.

As the ATP extraction reagent, for example, benzalkonium chloride,
trichloroacetic acid, a tris buffer, and the like can be cited.

As the ATP luminescence reagent, for example, a luciferase-luciferin
reagent can be cited.

25 Furthermore, in these reagents R can be included such a plurality of

ATP reagents diluted gradusally to a known concentration in order to make a
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IsParticularly, by a user gripping the side plates 23 of the reagent
cartridge 2, it is possible to conpletely avoid user's hand and fingers to
touch the reagent vessels 21. Thus, according to the reagent cartridge 2,
it is possible to nore surely prevent any of the reagent vessels 21
and the reagents R from bei ng 20contam nated by a substance that is a

di sturbance factor of a mcroorgani smdetection, and resultingly to nore
accurately detect mcroorganisnms contained in the sanple. Furthernore, with
respect to the reagent cartridge 2 because the plurality of the
reagent vessels 21 arranged at the equal intervals by the 25support plate
22 and t hevakihe pirae dvlialing ppentiondhepbetwees, tha TR heagitat(em@d and t he
plates 23 are arranged so as tqQ surround the vessels 21, the cartridge 2
can be naﬁgF Seppresertes ijensiby CHDyh exgegion repgeni ARP | sopdesd reagest) exanypl e,

0, SOt 398 Wbk A5 PLERLL Yol eof SR 250 2] s opecl o,
vestel s 21°4F PABTE AR AR Phofh BRbiRaRY RibiketBle LOBO°00 (e
side pl at emd2Be HKRROE Lisdd) GHB BterAFed e RGPl ate 22 and the plates

Then these reagents R are put in each of the reagent vessels 21; thereby
each of the reagents R is in one lump, and is positioned and arranged at the
reagent mount portion 110 in the vicinity of the microorganism collector 1
mounted on the sample mount portion 102, preferably in the vicinity of the

10 collector 1 and the luminescence reagent tube 107a (see FIG. 1).

That is, with respect to the reagent cartridge 2, each of the reagents R is
positioned so that the dispense nozzles 106a can dispense, by their shortest
distance movement, each of the reagents R in a predetermined order in the
housing 6 of the microorganism collector 1 and in the luminescence tube 107a

15 of the luminescence intensity measurement unit 107.

In this connection, thé position (coordinates) of each of the reagents R is
stored in the control portion 108 for controlling the dispense unit 106.

Next will be described an action and effect of the reagent cartridge 2 of
the embodiment.

20 According to the reagent cartridge 2 thus described, since the plurality
of the reagent vessels 21are integrally connected with each other, the plurality
of the reagents R are put in each of the vessels 21 required in the ATP method;
thereby, it is possible to aggregate the reagents R in one lump.

That is, a user can arrange the plurality of the reagents R at

25 predetermined positions (coordinates) thereof, respectively, which the control

portion 108 for controlling the dispense unit 106 refer to, by one simple process
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23 are arranged so as to surround the vessels 21, it is possible to ensure
a contact area between each of the vessels 21 and an atnosphere to be

| arge. Thus, according to the reagent cartridge 2, when refrigerated
reagents Rioare instilled, the reagents R can be returned earlier to a
room tenperature. Furthernore, with respect to the reagent cartridge
2, since the plurality of the reagent vessels 21 arranged at the equal
intervals by the support plate 22 and the side plates 23 support

t hensel ves, and the plate 22 and the plates 23 are arranged so as to

surround the vessels 21, it is possible to easily 15performdie cutting in
mol di ng t eewatonrifdgerely arrangingAfhehmagentt Wét!é‘iﬁo%iaﬁé ¢ refeenfdndiitisent
invention is thus described, the invention is not limted thereto and can
be enbodi e@rtign YHt-i ous nodes, for exanple, as shown in FIGS. 7A to 70. As

shown in FIG (A a reagent cartrid 2a. 0k a.fi (P 4n. 20 exanpl e
conpri ses an eﬁB&%e?r@ﬁ‘c%q%rt?it fi nfég%%n?%é%edzt 'Sg%kﬁggg %ﬁg?%g%pgzndent
reagent vessgl 25 in i r:% %g rd R NES SR Bpborabid versal |y
attached t6°ahd dé géﬁgga%%%%1 eg%§?ﬁ§?§§2§§a, %ﬁgrein thepgessel 25 is
separgte f{Puha PR Ay cRitrideade themdoss| for 2dxamnilegHiffeeeht from a
Furthernore, with respect to t he reagent cartridge 2a, one reagent 25vessel
21 positi apadgatatdneof didieidually tdreanging entolombity iof eagerdf vesielsewtbdi ment i s
omtted, and instead of the omtted reagent vessel 21, the.enqg gnent
portion 26restingthy versdlsogaitshe nenk Provasbabe mreded d pagtigp % fs

arranged so.as to bo uiyersally atiaRhed,! 9.AR. I ARS (S Ahibs
time on or before microorganisms being detected.

10 Furthermore, according to the reagent cartridge 2, user’s hand and
fingers do not touch all of the reagent vessels 21, for example, different from
the configuration of individually arranging a plurality of reagent vessels and
resting the vessels against a rack provided at a predetermined position in the
microorganism detection apparatus 10.

15 Particularly, by a user gripping the side plates 23 of the reagent
cartridge 2, it is possible to completely avoid user’s hand and fingers to touch
the reagent vessels 21.

Thus, according to the reagent cartridge 2, it is possible to more surely
prevent any of the reagent vessels 21 and the reagents R from being

20 coﬁtaminated by a substance that is a disturbance factor of a microorganism
detection, and resultingly to more accurately detect microorganisms contained
in the sample.

Furthermore, with respect to the reagent partridge 2 because the
plurality of the reagent vessels 21‘ arranged at the equal intervals by the
28 support i)late 99 and the side plates 23 support themselves, and the plate 22

and the plates 28 are arranged so as to syrround the vessels 21, the cartridge 2
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The reagent cartridge 2a is configured so that the engagenent portion 26
extended fromside plates 23 (see FIGS. 6A and 6B) form ng the corner,
5where the reagent vessel 21 is omtted, grips a peripheral wall of the

i ndependent reagent vessel 25 by an elastic force of the portion 26.
According to the reagent cartridge 2a of the first nodification exanple

t hus described, an effect simlar to that of the reagent cartridge 2 of the
enbodi ment is obtained and a reagent Rs can be separately included in the
10 cartridge 2a, wherein the reagent Rs is adjusted in an environnment (for
exanple, by a control standard of a nore severe purity) different fromthat
of the reagerftesmpritasiuirgd exbé more Hebiveaghdrandyaiss &dvs c@dt,, for examplepiraddi t i on
al though the reagent cartridge 2a of the first nodification example is

conf i gur edFOEP25ER Fitdy thepiaralite of Heapasntvesselngbwhosaspegingdstween nst ead of

t he reagent sel..2 ositi.oned.at one corner being omtted, the cartridge
2a may al§§c%§g18%??%3%5%‘?5”?ﬁ§?‘the engagenent portion 26 is provided at

any of the Si dfubliahiisyd 3uel rhDEF3GPRIaGERY Libdas 2 A1he pRThgd) ment.

where no reagent vessel 21 1s omtte n Peage vessel

25 may be @rtharegtndvedRls Pf afrBfesd SELHY Qfuel ikd3rvalOB tBSWbolIplak& 7B,
Wth respect to a reagent cartridge 2b of a second nodification exanple,
pr edet er mi2teand dagside pl-ReaR® supsdrt kheaosdlves] hed thaglkné 2% @esadehs plites and t he
openi ngs 2la of all the vessels 21 are closed by one sheet nenber 27 of an
openabl e s¥hprhgrmepstbeo aFHe sseamdrebegssay 21 ikiy persible &0 Pheweot a

t hernopl asti ¢ resi filn1an%H%n alum pumfaojl, and thernﬁplastic 25resin
filmside ©REAEAEea Retgen saEhthe geqsglet ﬁ@ﬂ%gagereoff’he 2'85peni ng 21a of

ceeh, o1 e ¢ SO HSHEL B o ol 1 905000RSAD: pR A o2 P!
Ij I NQeLS. are indtH[ddNEHTRELonth Recab1RElt IR RhrI%ef t6 @ Tobi@ t@hgapa%dreby the
i spense nozzles 106a (seé FIG 1) of the dispense unit 106.

Furthermore, with respect to the reagent cartridge 2, since the plurality
of the reagent vessels 21 arranged at the equal intervals by the support plate
22 and the side plates 23 support themselves, and the plate 22 and the plates
23 are arranged so as to surround the vessels 21, it is possible to easily

15 perform die cutting in molding the cartridge 2.

Although the embodiment of the present invention is thus described, the
invention is not limited thereto and can be embodied by various modes, for
example, as shown in FIGS. 7A to 7C.

As shown in FIG. 7A, a reagent cartridge 2a of a first modification

20 example comprises an engagement portion 26 configured to engage an
independent reagent vessel 25 in the cartridge 2a so that the vessel 25 is
universally attached to and detached from the cartridge 2a, wherein the vessel
25 is separate from a plurality of reagent vessels 21 integrated.

Furthermore, with respect to the reagent cartridge 2a, one reagent

25 vessel 21 positioned at one corner of the reagent cartridge 2 of the embodiment

is omitted, and instead of the omitted reagent vessel 21, the engagement
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5According to the reagent cartridge 2b of the second nodification exanple

t hus described, an effect simlar to that of the reagent cartridge 2 of the
enbodi ment is obtained, and while the reagents 11 in the reagent vessels 21
can be normally taken separately, it is possible to surely prevent the
reagents It from being contam nated. 10Thus, according to the reagent
cartridge 2b of the second nodification exanple, it is possible to nore
accurately detect roicroorgani sing. In addition, in the reagent
cartridge 2b of the second nodification exanple, although all the reagent

vessels 21 are cl osed by the one sheet nenber 27, the cartrug&g 2b of the
i nvent i onpagion %mlm‘ewae%rsw%ﬁtlth? inflepepeYt reagRRhTeTse] 2 isrpFangedsiong

2ia wiih PELpBR IS RIS bR %%ﬁ&a%fgééﬁée's Aehe L e morer
seal i ng nenber r f aY tion
exanpl e i s not g %%€£%gg§ﬁg %%é%f%%gﬁ% gth£ %ﬁgbgg%ggkékgﬁBpper i's

al so avai loghl gen & SRNQUE pidteE o8 (sZé)m@S.r gagsd GBﬁfdrmlﬂgeha@oﬁfer,a third
nodi fication exanple, the plurality of the reagent vessels 21 are

i nteggal | ywicoenget eshgsht hreaat h2dtibesmitbedyagrapd @l pbyiphetshi wgjl nft thene sheet
menber 27. According to the reagent cartridge 2c of the third
modi fi cat ioderexdemt magent vekied 86 byiam dlagtiaforeetehthaporting 26eagent cartridge 2

of the enbodi ment i s 25obtai ned, and. since theééga ent v ssel s 2} are
integral |y conheerdinady Hhetsperptiarridee om t?ﬂéﬁffé P95 expmRIe artri dge

2¢ can be tggg ugeggéggd?dm} gﬂ‘gc% MRLEr to that of the reagent cartridge 2 of the
embodiment is obtained and a reagent Rs can be separately included in the

10 cartridge 2a, wherein the reagent Rs is adjusted in an environment (for
example, by a control standard of a more severe purity) different from that of
the reagents R instilled in the reagent vessels 21.

In addition, although the reagent cartridge 2a of the first modification
example is configured so as to arrange the independent reagent vessel 25

15 instead of the reagent vessel 21 positioned at one corner being omitted, the
cartridge 2a may also be configured so that the engagement portion 26 is
provided at any of the side plates 23 of the reagent cartridge 2 of the
embodiment, where no reagent vessel 21 is omitted, and the independent
reagent vessel 25 may be arranged at any of the side plates 23.

20 As shown in FIG. 7B, with respect to a reagent cartridge 2b of a second
modification example, predetermined reagents R are instilled in the reagent
vessels 21, and the openings 21a of all the vessels 21 are closed by one sheet
member 27 of an openable sealing member. The sheet member 27 is a laminate
flm of a thermoplastic resin film and an aluminum foil, and a thermoplastic

25 resin film side thereof is fusion-bonded to an opening edge of the opening 21a

of each of the reagent vessels 21.

- 19 -



| i ghtwei ght and at a | ow cost. Addi tionally, the reagent cartridge 2c
of the third nodification exanple can be divided into a few reagent vessels
21 by giving a cutoff line, although not shown, such as a perforated |ine
to the sheet nmenber 27. 5Although in the enbodi nent the | ock portion 110a
formed of the ribs abutting with the reagent cartridge 2 has been
exenplified as the reagent nount portion 110, the cartridge 2 can conprise
| ocked portions |locked to the I ock portion 110a of the apparatus mai n body
10a, wherein the | ocked portions are universally | ocked and unl ocked.

i oNext will be specifically described a reagent cartridge 2d (fourth

nmodi fi cati on ekampisedonvertpmi, si ngerprat pagli oii $he eibkeiy orestber 27 ftoni @ t he
depression (corresponding to grooves 112 described |ater) provided at the
appar at us Taagent Bessglsidisids bhberbishend anddingptss. 8A and 8B. Additionally, in

the fourth nodification exanple, to elepents sim.lar,to those of the
reagent 15cart P&S‘émﬁ‘)’iﬁ Itﬁe g%eﬁi)ﬁ%‘?ﬁléed" arfé™s Sribotrsed é)g,t 9 a’cfpalé%ecri ptions
t her eof mnIkﬂg§%&%%%%$§&le)0fﬂ“ﬁ%s wh ?{hd@ G 8A, the reagent cartridge

2d of the Your I catl'on exanpl e conprises protrusions 28 at a pair of

side plates 23Ae4rdRf tOWheSt&RseRl ala8idi3, 2¥her €h8 ddandahsdiftatidie side
pl ates 23 are connected to a shorter edge 20 side of the support plate 22

and conpr iex@miphe tirsodestisbal) an2dfecl Benipraiorihat ohthe2@agatr @spridpt 2 of t he

"l ocked portions." The protrusions 28 are forned at |ower edges of the pair
of the si dbe psiodsnd® iarmdtained,parot while dheo utagenbsRiindhetrnegepit aessel®3. The
protrusions 28 are asymmetric in the_pajr, of tgg side plates 23;. the

prot rusi ort1282% die ppragellt tekrn serpraaly & 1§ Pessle e Surelyomrevent fhe he
25protrusions 28 fornmed.at the other side plate of the pair are two. These
protrusioﬁ?a%gﬁﬁF@gﬂggﬁFgﬂmPgnﬁgn$%%ked to the lock portion 110a provi ded
at  tfhe appar aggss "BlrdRF Yo 108 18Rt chridBe $B! MU Hetohd REKERGHE

unl ocked.
example, it is possible to more accurately detect microorganisms.

In addition, in the reagent cartridge 2b of the second meodification
example, although all the reagent vessels 21 are closed by the one sheet
member 27, the cartridge 2b pf the invention may include a plurality of sheet

15 members 27 for closing openings 21a with respect to a few reagent vessels 21
or closing an opening 21a with respect to each of the reagent vessels 21.

Furthermore, a sealing member of the reagent cartridge 2b of the second
modification example is not limited to the sheet member 27, and an openable
stopper is also available.

20 As shown in FIG. 7C, a reagent cartridge 2c of a third modification
example, the plurality of the reagent vessels 21 are integrally connected with
each other in parallel by nothing but one sheet member 27.

According to the reagent cartridge 2c of the third modification example,

an effect similar to that of the reagent cartridge 2 of the embodiment is
25 obtained, and since the reagent vessels 21 are integrally connected by nothing

but the one sheet member 27, the cartridge 2¢ can be manufactured to be more
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Here, the lock portion 110a is fornmed of a frame body 111 configured to
receive a bottompoi Lion of the reagent car tridge 2d. On a pair of
shorter edge sides of the frame body 111 are fornmed grooves 112,
respectively, and the protrusions 28 are adapted to be able to be slidingly
noved in the grooves 112 of the received reagent cartridge 2d. On the
shorter edge sides of the franme body 111, notches 113 leading to the
grooves 112 are forned at positions corresponding to the protrusions 28 of
the reagent cartridge 2d, and the protrusions 28 are received in the
grooves 112 through the notches 113, 10respectively. As shown in FIGS
8B and 80lighivtdightospleaita tow ¢k reagent cartridge 2d, the protrusions 28 are

fitted in the grooves 112 through the notches 113, are sl.idingly, noved, and
thereby are | %@QE?GHLH%EF?%ﬁ@gﬁﬁﬁVdéiﬁc3%@“?&%@%?“&&??%@}ﬁﬁggﬁﬂthe
reagent cartrgidge 2d.is ed in ro revers 0 . sions 28,
andgjt her ey E)Iﬁ T'ge “IE‘)tf) fi% 5‘?5&‘3?%5?55%%%}8gv Vﬁ% éscﬁ)lec ht&g’ ﬂ;]]g ralme body
111 1o 1 el epsed Aol 08, GRIbTIAgRnE Y, b HREDNRRLE, brom the body 111

According t0 reagent "cartridge 2d thus described, since the

protrysi ons 28AghEudh #ehel@nlddBn iR abdkSpditibn 1DaHiforihea of tireotilgh the frame
20body 111, it is possible to nore surely position the cartridge 2d with

respect tabtbftengraith thodyagbfiacartridge Fhat heemmeremplificd@sdhegeagent he reagent

cartridge 2d thus described, since the protrusjions 28 agg %f%? tric in the
respecti vendudinegties 420, he pedrigge 2jcan cemprissiopred RELRPLIPekE er from

m st aki ng _.an arrangenent direction of. th cantrid .result
Cher cof b BAriPRILLDG obfbe Rperasds e e o e o RtedBoidrfo

apparatus nmain. bodf}ﬁl hernmore, although the reagent cartridge
0

Oa,. F
2d i s confFGUIFEET ylj)ié)g%esflyan%‘rie r?%:ﬂetg

y changi ng the nunber of the protrusions

28 befoween Onenféx@ewﬁi A€ spifitliyt BBsPiRAr aStdige abaridige 2defoathridge 2d
may al'so be configured to be asymmetric by changing a formof the

pr ot r usi ongo@8icaBimir éhenploy oniprisimy plotstmsavaifigbbe fn fhdnprthgent
invention that the - |ocked portion (protrusigns 28) is pr vidg at the
reagent caddpreshim ZeorteappmdngHe srgueferdat dg56RPeb D QFFB'\?\Sdei 7A and

the r eagen;ppcagg\gsi Igggl l?obdyhfab\g Vgl%htrrg?ergx?c%etto B‘Y‘é@%ﬁx 8?]17d §§0 K@diitiianéh%in78' ‘
the fourth modification example, to elements similar to those of the reagent
15 cartridge 2 will be appended same symbols; detailed descriptions thereof will
be omitted.

As shown in FIG. 8A, the reagent cartridge 2d of the fourth modification
example comprises protrusions 28 at a pair of side plates 23 out of four side
plates 23, wherein the pair of the side plates 238 are connected to a shorter edge

20 side of the support plate 22 and comprise the protrusions 28. The protrusions
98 correspond to the “locked portions.” The protrusions 28 are formed at lower
edges of the pair of the side plates 23 end are protruded outwards from the
plates 28. The protrusions 28 are asymmetric in the pair of the side plates 23;
the protrusion 28 formed at one side plate of the pair is one, and the
protrusions 28 formed at the other side plate of the pair are two. These

25

protrusions 28 are adapted to be locked to the lock portion 110a provided at
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Particularly, the reagent cartridge 2b having the sheet nenber 27 as 10
descri bed above can prevent the cartridge 2b frombeing lifted up fromthe
| ock portion 110a when the di spense nozzles 106a (see FIG 1) pierce the
sheet nenber 27 and then are noved upward. Furt hernore, although the
reagent cartridge 2d shown in FIGS. 8A to 8C conprises the protrusions 28
at the side plates 23 connected to the shorter 15 edge sides of the
support plate 22, such a reagent cartridge may also be available in the
invention, wherein the protrusions 28 are arranged at a pair of side plates
23 connected to | onger edge sides of the plate 22. In this connection,
Wi th respéb¢ apparahes mrENdyddy st b tobe uhirenyplarlotked amdivmldssey. 10a

configured to |ock the Cgrot rusi ons_ 28 of _the reagent cartridge 2d, 20 the
grooves 112 ar Berqithedpckporien 4404 isgormpd of 8 feane beel &Y eppdiegred te frame

body 111, respectivel nd a result ther .~ the prat ions 28 of the
ooy T ge ToE R bolbmiarhPy of By ER et ennl b8 et i oRe O Al v
IS: 1.A n rEL 0 1 i ecti.on:

compr i 81 nat RSl B8 hil(OBedyOT1 0 o) ShANORRIE I3 SEbep SRR WS | e

pl ateg, protru¥fags 08 Rird H@abl kétbh ¥l B BidiRag Sidved @6 S grodlées 1Y egral |y

connected with each other in parallel by the support plate, and a group of
t he pl ur aldfttlie abcdiviel reagageintariddseld. Oa thurshonrdedgbyidebof shedraphat es.
body 111, notches 113 leading to the grooves 112 are formed at positions
corresponding to the protrusions 28 of the reagent cartridge 2d, and the
protrusions 28 are received in the grooves 112 through the notches 1183,
10 respectively.

As shown in FIGS. 8B and 8C, with respect to the reagent cartridge 2d,
the protrusions 28 are fitted in the grooves 112 through the notches 113, are
slidingly moved, and thereby are locked to the frame body 111 and fixed.
Furthermore, the reagent cartridge 2d is moved in a route reverse to the

18 protrusions 28, and thereby the lock of the protrusions 28 with respect to the
frame body 111 is released and the cartridge 2d is removable from the body
111,

According to the reagent cartridge 2d thus described, since the

proﬁrusions 98 are fixed to the apparatus main body 10a through the frame
20 body 111, it is possible to more surely position the cartridge 2d with respect to
the main body 10a.

Furthermore, according to the reagent cartridge 2d thus described, since
the protrusions 28 are asymmetric in the respective facing side plates 23, it is
possible to prevent a user from mistaking an arrangement direction of the

25 cartridge 2d. As a result thereof, the plurality of the reagents R are properly

arranged at the apparatus main body 10a.
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102. The reagent cartridge according to claim1 further conpri sing:

an i ndependent reagent vessel instead of at |east one of the plurality of
t he reagent vessels and separately therefrom and an engagenent portion,
wherei n the engagenent portion engages the independent reagent 15vessel in
t he engagenent portion so as to be universally attached and detached, and
to be in parallel with the plurality of the reagent vessels. 3.The reagent
cartridge according to claim 1l further conprising | ocked portions

uni versal ly | ocked and unl ocked by the m croorgani sm detection apparat us.
204. A reagent cartridge for a m croorgani smdetection apparatus, the

cartridge conp¥eshergmorg, glthpugh tthe gragenigetridass <8 is; configuieds éaeng nenber,
wh in th | |t f th t | e i | | ted
shorcin*Uie Blunal (1%, of e Cesseh uesicls,Ste | eeptalLy, conneco
reagent callilbde :38¢ Ad Rabd 84, Mhé MEDESd GRTRIASHDSrHeled to

be asymmetric by changing a form of the protrusions 28.

5 Furthermore, it may also be available in the present inventfion that the -
locked portion (protrusions 28) is provided at the reagent cartridge 2a having
the engagement portion 26 shown in FIG. 7A and the reagent cartridge 2b
having the sheet member 27 shown in FIG. 7B.

Particularly, the reagent cartridge 2b having the sheet member 27 as
10 described above can prevent the cartridge 2b from being lifted up from the lock
portion 110a when the dispense nozzles 106a (see FIG. 1) pierce the sheet
member 27 and then are moved upward.
Furthermore, although the reagent cartridge 2d shown in FIGS. 8A to
8C comprises the protrusions 28 at the side plates 23 connected to the shorter
15 edge sides of the support plate 22, such a reagent cartridge may also be
available in the invention, wherein the protrusions 28 are arranged at a pair of
side plates 23 connected to longer edge sides of the pléte 22.
In this connection, with respect to the frame body 111 of the apparatus
main body 10a configured to lock the protrusions 28 of the reagent cartridge 2d,
20 the grooves 112 are formed on the pair of the longer edge sides of the frame
body 111, respectively, and as a result thereof, the protrusions 28 of the

cartridge 2d are slidingly moved along the grooves 112.
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pl ates, wherein predeterm ned reagents are instilled in the plurality of
the reagent vessels, and openings thereof are closed by the sealing nenber.
6. The reagent cartridge according to claimb5, wherein the sealing nenber
essentially consists of one sheet nenber for covering the openings of al

of the 5plurality of the reagent vessels.

WHAT IS CLAIMED IS:
1. A reagent cartridge for a microorganism detection apparatus
comprising:
a plurality of reagent vessels;
5 a support plate; and
side plates,
wherein the plurality of the reagent vessels are integrally connected
with each other in parallel by the support plate, and a group of the plurality of
the reagent vessels is surrounded by the side plates,
10 2. The reagent cartridge according to claim 1 further comprising:
an independent reagent vessel instead of at least one of the plurality of
the reagent vessels and separately therefrom; and
an engagement portion,
wherein the engagement portion engages the independent reagent
15 vessel in the engagement portion so as to be universally attached and detached,
and to be in parallel with the plurality of the reagent vessels.
3. The reagent cartridge according to claim 1 further comprising locked
portions universally locked and unlocked by the microorganism detection
apparatus.
20 4, A reagent cartridge for a microorganism detection apparatus, the
cartridge comprising:
a plurality of reagent vessels; and
a sealing member,
wherein the plurality of the reagent vessels are integrally connected
25 with each other in parallel by nothing but the sealing member.

5. The reagent cartridge according to claim 4 further comprising side
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plates, wherein predetermined reagents are instilled in the plurality of the
reagent vessels, and openings thereof are closed by the sealing member.

6. The reagent cartridge according to claim 5, wherein the sealing member
essentially consists of one sheet member for covering the openings of all of the

plurality of the reagent vessels.
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