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

| NVENTI ON 1, FIELD OF THE | NVENTI ON The present invention relates to
a reagent cartridge for a mcroorgani smdetection apparatus. 102.
DESCRI PTI ON OF THE RELATED ART Conventionally, 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 15Lai d-Open Publication No. 2008-249628).

Thi s m croorgani sm detection apparatus is configured to count

m cr oor gani sns, RERGENT QARTRIBGEINORAIIGROORGANTSM DETRGCEONN ATP
extraction liquid containing ATP that is extracted fromthe m croorgani sns
in a sanple is made to react w t hABRARBIUSIN 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 P@%ﬁﬂﬁ m g)ll\f"(:t ed m croorgani snms
according to the numnber %‘&8 SBE‘&I% lﬁﬁ | at plate takes a few
days q@n 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 veagent cariridge for a

microorganism detection apparatus.

1 2. DESCRIPTION OF THE RELATED ART

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

5 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 ve;ssel.

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 ecollected 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 nechani smof performng a
process of extracting ATP fromm croorganisnms 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 performed by providing a
sanpl e containing the mcroorganisns, it nmay be predicted to further
shorten tinme on 10or before a detection result the m croorgani snms being

obt ai ned. example,GeectapanesedPatent driieOren Rulficadeon NP 2009349628 otlregani sms i n
a sanple, it is necessary tq further conprise a process of erasing ATP

exi sting GtRPSTYusds tauehp et thatifurtber gempasing grmasheaipm §f perdoainglee and a
process of_extragti ATP .ex] sting.inside the m croorgani . That is, at
east an /BFBEE 40 FRATEPE Aoh FomL IR BRI B A RRO B IAHAR % e ATP

| um nesce t ﬁgﬂgp ed. e ' . ! r j Sm
detectionn‘%a‘\{%]ioigratus.C&Mpa hgnqﬁhggghé@&%%ggﬁgﬁgpﬁ%%§%%?1a%ﬁs%ﬁgtunt

appar at us dsr=2tibA TRuarinds r&Rei6h Vead] APANRE drd ATP IRREEISSIcY redlRht §O MENti ON,
that a di spense nechani smfor dispensing these reagents in order defined in
advance, amt.it is necessary that 20 positions (coordi nates) of the
reagents are stored in a control portion of the di spense mechani sm so that

t he di spense né¢pendingiiodhs peiomosgarasrn detectine appangbs, sivcn the deteetiiar .

Consequently, as a configuration for_positioni ng t hese_ reagents, for
exanpl e, t¥fe TUSFROFGHIASIPS off aitopaticallyy grretogmedn &7 c Proadiest aysaewle of a

2.5plurality, af. Eppendorf (registered . trad r est tubes and the |ike
are arrang@8PERE &twoé’ééﬁrﬁg?s’alg LY be Y \alﬁg%‘%%oa%(ﬁg?%%%ﬁée&‘bosi tions
in theg

or before a detection result the microorganisms being obtained.
| On one hand, in order to extract ATP from microorganisms in 2 sample,
it is necessary to further comprise a process of erasing ATP existing outside a
cell of a microorganism cﬁntained in the sample and a process of extracting
ATP existing inside the microorganisro. 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 micreorgsnism count apparatus is automated as
described above, it is necessary, nat 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

26 -plura]ity 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 extremely troubl esone, for exanple, in arranging 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 to be perfornmed in shorter tine. In the reagent
cartridge for the mcroorgani smdetection apparatus of the invention for
sol vi ng t heicproopdresm datqetivn appénated. reagent vessels are integrally
connected with_each other in parallel. According to the invention,

it is possibl eﬂoﬁeﬁ%@@@ﬁﬂ@rmﬁgeﬁ@ac@aﬁﬁ Plgelityee She reagent vewelsgani sm
detection a rat us that r1ag‘L 4&& 0 f_ m crqorgani sns, to be
perfor med W%paﬁgﬂnéf: g VE?—"‘ P@iq%gohllﬁ@ %(%1 e, in FI G
is a dr %I >0 Odet ection
appar at us B #ﬁe%ag%&?%% AU N O ALSLEBIO RS HR
present | NyERid:ORyich JFHfhe eaetecuoﬂf%eanmo%ammect i ve vi ew showing an
appearance in the VI cinity of ampunt portion of the reagent cartridge in
the m croorgani smdetection apparatus of FIG |. 25FIG 3 is a section
drawi ng show ng an appearance of a m croorgani sm
SUMMARY OF THE INVENTION
A problem of the present invention is to 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
15 for the microorganism deteection apparatus that enables the detection of

microorganisms to be performed in shorter time.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a drawing illustrating & configuration of & 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 carfridge 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.



col l ector mounted 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.

FIGS. 5A-1 to 5A-4 are section draw ngs schematically show ng appear ances
in the m croorgani smcollector when m croorganisns are detected 5 by the

m cr oor gani sm detecti on apparatus; FIGS. 5B-1 to 5B4 are schematic draw ngs
enl argingly showi ng appearances in the vicinity of a filter correspondi ng
to the scenes of FIGS. 5A-1 to 5A-4. FIG 6A is a perspective view of
the reagent cartridge relating to the enbodinent; FIG 6B is a VIb-Mb
section draw nBIG & Glogfhart GEb@ng7prorasses ¢faihepaictdovganisredebdebionng a first
modi fication exanple of the reagent cartridge;, FIG 7B is a perspective

vi ew showigpazptasepsatingdiared an mskrusiignporfa ntxdpostioigent cartri dge; and

FIG 70 a pers lve vie howi ng a third nodificatiaon anpl e of the

r eagent calrot ri ﬁg@él éréé“ @\Avﬁ's‘%g\z;maf?grﬁgﬁ%?f’lt i é‘w\’f?glf\/vlsgl?ﬁfﬁl}\?q@ﬁg gﬁ‘iﬁ”’f‘ﬁ

nodi ficati l. i ; e of the

r eagent ng’p?’?‘%g& rlgltg{aP#%O%%@%cﬁ%%%%%ﬁg%@%f%%ﬁ%?ng nount ed
on the m O A SiRioA PR S FIOSSHB-8 B0 3Bds 8fe adRndueRRCept

drawi ngs show ng appearances of thé reagent cartridge of the fourth

nmodi fi cat iddawi@nehirfeicliy shoekesl appeabences ciro ahganichnibyl edsfect i fiterappar at us
when the reagent cartridge is 20nounted on the apparatus, and are the

dr awi ngs correepgding feghe sceneypf FIGH.|9A-3debAdn in FIG 8A BEST MODE(S) FOR
CARRYI NG QUT THE | NVENTI ON . . %ngt w || be_described a.reagent
cartridge rel afFigB8ds snrerpetivece™ o therasent certridee Felatingote 8 det ai |

with ref ere%lnk?oedilglgnt? %‘f&—m 9% Svdt ggction 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 & third modification example of the reagent cartﬁﬂge.
FIG. 8A is a perspective view showing a fourth modification example of
15 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 6artridge of the fourth modification exampie being
locked in the microorganism detection apparatus when the reagent cartridge is
20 mounted on the apparatus, and are the drawings corresponding te a VIII-VIiI

gection 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



Hereafter, as an exanple, taking a reagent cartridge attached to an
apparatus for counting mcroorganisms in a sanple (hereinafter referred to
as mcroorgani smcount apparatus) which the apparatus is a mcroorgani sm
detection apparatus, a general configuration of the m croorgani sm count
apparatus and a counti ng principle of the mcroorganisns in the

5m croorgani sm count apparatus will be described; and then the reagent
cartridge relating to the enbodi nent will be described. <General
Configuration of M croorgani sm Count Apparat us> As shown in FIG 1, a

m croor gani sm count apparatus 10 is an apparatus for counting

m cr oor ganiepparaganfoi geuniing naicemngindsmy ic ardaprpi® (yereinafienpefiliedret hod, and
conprises a reagent nount portion 110 configured to nount a reagent

cartri dge 95RHERE SR cavhk PRpratushFbidhstir %@&m‘?léds popicpwrganismng t he ATP

met hod are a8 ai ned i a casing 101;_a sa unt portion 102 confi gured
to nount a ﬁff#%‘bra@?ﬁf <81 F tl?rg)@? $ PR SRS e

t herei n; B%I; R eha$URPl, %‘6‘2&% ﬁi% & SHsti ng 104sﬁ’r e@gl i quid

tank 105; a spense unit escence |n ensi nt unit
107; gnd apfiewbffinidier dobaf a};%ram will beNdaedbdd; Oéhd 'tﬂeIFItEb rhabdift CaSing
101 and the reagent cartridge 2 are shown in virtual [ines for convenience'
sake of dr amitriggt helating fo Grcnibudinesireill igodisefbabl | ector 1 is omtted.
20The reagent nmount portion 110 is configured, as shown in FIG 2, with

| ock portﬁﬁﬁgleiﬂﬂ@l?ﬁﬂmwf%lmmmﬁaﬁmﬂmmtu@agent cartri dge 2 at a
predet er m ned osi tion of ppar at us nmai.n body 10a. The | ock portions
110a of the e dT‘}Hﬁﬁ’c Ieoﬁ%? 35 3 JateroqrgRmigE, f’?‘{f:‘&l PpPHAbA d8dis@nt he

h f b but | de of, th
ot > Rkt i adrteabdel ARl ) 2 %ea PR il 10 (e
and "t er ety 08 SR Yo S SAA Rl b MR 96 BB LTS 2 O

t he appar

"l

mount a reagent cartridge 2 where a plurality of reagents R required for
performing the ATP method are contained in a caging 101; a sample .mount
portion 102 configured to mount a microorganism collector 1 (see FIG. 2)
having the sample therein; a hot water supply portio-n 103; a suction unit 104;

1§ 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 ave
shown in virtual lines for convenience' sake of drawing thereof, and the
microorganism collector 1 is omitted.

20 The reagent mount portien 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 mcroorganismcollector 1; around an opening of the depression 102a
is further arranged an engagenent ring 102b. 5The engagenent ring 102b
engages w 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 isapparatus main
body 10a wher e e salaplee 5fiudh J8oni B0J QbMBHses, as showhldh F8g, N 4 itting
the housing 6 in the depression 102a, the claws 62a are inserted in the
depr essi onddi¥@seidrhri®@g hednifigunal ¢besccaififbdatehe housing g, 6whirht wilbek t he
claws 62a are slid in the gaps G and thereby the housing 6 is adapted to
engage wi t #eacHbed dgfayerfethe mingorzanism pefipgtornd:ceronnd ami ereniag bethor 1
nount ed on.t he sangé’e ) uni‘ portio 102 thus described conprises, as shown
in FIG 2,d¢nessgy g?g‘g%"lﬁ SSAREERG 2 PEeseReRbrRg 10% an approxi matel y

reverse cone, d acollection dish 4 placed. so as to .cl.ose an upper

openi nsg of the <§’u%?$?§e%‘.en g %2% CrESHTE %%Pleéjgﬁg%%e% %lﬁwﬁ %Pe?g‘ﬁt s a disc
form and {rédSisldddted RUubhoit the hAREALTES thelRERIOIRORAL fodibnP@BSt rati ng

t he "di sh. 4 up and down. Then, as " shown in FIG 3, wth respect to

t he m cr 00T gk ShGedtioar tINY edgdperizhe dirgN10dteconafiee nvtdhiat 1004 likan, 102, t he
t-hr ough- hol e 41 opens upwards, and an internal space 66 and outside of the
housi ng 6 Bakshapsrrerthetthedengagemhnt clewe 62a of the heysirig 6 srahoeedeandn a
backsi de of the col|ection dish 254. The carrier 5 is for receiving an air
f1 ow suckefprmy gaps £f in satiickness reneivallihe daws 63p hebFeangitsalt ppdthaini sns

accorrE)oanl egpﬁmar%put he,

8 mamabol;iy gr%vﬁerzlg the depression 102a is formed.

That is, in fitting the housing 6 in the depression 102a, the claws G2a
are inserted in the depression 102a through the notches 1024, the housing 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.

15 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

. 80 a8 to close an upper opening of the housing 6.

The coliection dish 4 presents a dise 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 outzide of the housing 6 are communir.;ated.

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

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

ghown) 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
formed of a material changing in phase fromgel to sal by being increased
in tenmperature froma normal tenperature. As the material of the carrier 5,
such a material is 5 preferable that changes in phase to sol at not |ess
than 30 degrees Celsius, and nore preferable that is |iquefied between 37
and 40 degrees Cel sius. Above all are preferable gelatine, a m xture of

gel ati ne 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. 10Then at a

| owest pordolledtical dikihe ihanshae 4 the ahoszomsler @sthah thwcariefs G udyaml. di schar ge
openi ng 64a configured to discharge a content of the internal space 66; at
an exit of thelopdis woumdttions thay ucetn‘gaedSapffiiHEteanﬂianeitiifbmd ?fias a
menbrane filter, has a double str ure, and .a hydrophilic filter 7a and a
hydr ophobimaterial hamging in Rhggire é?lst}]elm ‘Hﬁgéﬁ“rﬁ Andeppperaire; | ower

To2a iﬁ?&gﬂsupewﬁ%iimﬂa&g&ft%ﬂ et ot Baier Bl BREREREE)  oun
POrLi QN 1080 BENGLEOGG Y BNl 2P, ﬂ%qlgggésgg]ens@asgeggcmg g0 i gured

to be eng tht nt ¢ the housing 6; and

reference ﬂ@fx‘efé‘zﬁﬂﬁ tBROISTi DS Betwddn ITeail S0 dbdoty Calgidshahswcall on uni t
104 descri bed ter Furthernore, in FIG 3 a reference synbol 102c
shows a hegrdeqireforbidld delhtine, ammdemgﬂme\m&mol ahdr @pelyplee of al umi num
menber and the |ike) arranged around the depression_ 102a. The. heater 102c

i ncreases 2 wetigedf-14 k‘elc@frglrm Toy} alyrimwpiferndcNamerharaiasl 85bidingd becone
gel when the 25m croqQrganismcollector 1 is nmounted on the sanpl e nount
portion 10E'°P-'f]ﬁé‘e1]|‘dimwgt er supply portion 103 shown in FIG 1 warms up
sterilized di d .I' d Ak OrRY supplles

Furt escrl supp y portion 103 I'n’ nore
detail, th&d&%tl rbpéﬁhiglelatdoi.ﬁ h%o hﬁch&%te%rcdnfbdﬂ&ﬁhd%@éﬂﬂﬂ sRace 66
(see FIG 3) o e housing 6 through the through-hole 41(see FIG 3) of
the col | ecgs;04t dhsé}uﬁlofmie topeningt 64 i mrsmgpd ya ﬁmerﬂorii‘lﬂaOﬁltezal'?t foagh not
shown, such a supply portion can be cited, for_exanple, that di scharges hot
wat er t hr omgimteene Aiter, hos WedO@eétlfulﬁbmebP@dtﬁJb@ ichltey 78 enghar ein the
hot wat er |s war ned pr edet er m.ned tenperat ur, bei sent,
war ni ng uphxdgep BP‘P?@HE'%B(?% GRS A U HPPE %ﬁﬁﬁ\é@f ]ﬁggﬁgﬁgf a tube
heater, a cartridge heélter ie and the like. In this connection, the nozzle
is inderted 2 in the internal space 66 (see FIG 3) of the housing
6 through the ”K&lﬂathm %%‘EGO% 4 RefeRlch @plnbomni ehiasthodrsl therdppndssivg t he
m cr oor gani sm col | ect or on the sanple nount portion 102.

described above and configuring the sample mount portion 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 femperature 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



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 It
described later, and the |i ke, 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 nent 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
connect ed gatflledi atRNaghbdd Wi tHRShel fakt 165 hadsdupglits (beavdttrc 3)
supported at the sanple nount portion 102. 25The liquid tank 105 shown in
FIG 1 redanittes drsdrilgug cheshathwatsr stpnly portie IiSsnivhdredetmlk ehe portion buf f er

(for exanple, phosphate solution). The liquid tank 105 of the enbodi nment
i s assunedO3asstilseilvbwastrondhe interaa dipgee €4 Gee FilGed) oithe hovsdee Gater. The

sterilized distilled water, faor e le, .5 added. in_th ousi 6 for any
of enhanc ith’é"“&%‘f they &5?‘11%#@5 é@&e&ﬁﬁ éﬁc% r';?‘F é’Pdﬂ%c(g’("ge‘BS}l’fl%’Gl}‘sﬁeg?"tt he

m cr oQr gani sm ¢ol t ol SGhl t.er an ' t.he.. ' 6, and

51 o £ ar {natapt FRagl HePhon 105 bR AR ol S8 Laffly U0 45018, 0

di spense o, #R6e | {13t i adaddNBotORaRE | theslghoh Glozzle formed B adi Spense
unit 106 shown in FlI 1 dispenses the reagents Rin the housing 6 of the
m cr oor garfiexiblé oldhechnd the Flts! kviemdinethd et dwaipenise waminked 186 @i spenses any

of  the reagents R and an ATP extraction reagent described |ater toin the
housi ng 6 rrséetefhi@ed Ipmiperatuie; winids beingesentibey voyming up epiping Ad¥cence

Such i s pcnBEsHes £1 BT ABFHE BT SO & FIEH SRS, » SO1'G4eE PEMeboD.
punp Ho6c TUhAREIEY. 5 o onoRsan sl B Ml BEhANS i R YL 100
pi ping, ang: 4.8 Bidd 66l PRV or 18 nSWRRE Bithfbugh the through-hole 41 of
the collection dish 4 in mounting the microorganism eollector 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. 8) of the housing 6, the reagents R described
later, and the ﬁke, and thereby discharges these through the filter 7 (see FIG.
8). The suction unit 104 can be configured, for example, with the suction head
104a (see FIG. 3), a suction pump and an effluent ank 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. 8) supported at the
sample mount portion 102.
-25 The liguid tank 105 shown in FIG. 1 reserves a liquid such as sterilized

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



sterilized distilled water to the nozzles 106a through the syringe punp
106¢c As the | um nescence intensity neasurenent unit 107 shown in FIG
1, such a measurenent unit can be cited that conprises the | um nescence
tube 107a configured to receive an ATP extraction liquid (described |ater)
di spensed 20 from an inside of the housing 6 (see FIG 3) and to nmake ATP
emt light, and a photon-detection-portion main body 107b having such a
photonul 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
overal | and generally control the m croorgani smcount apparatus 10,

to nount tiU5 A5tHeCéabédmeht id eMunesl 0k deskSaR &ildve, & réaBrich@eSARgd € nount
portion 102, and then to control the hot water supply portion 103, the

suct i on undistilell wattére Theti steeilised diktillcdO@atean tort dxmninle) iseadiedcm tht ensity
measurenment unit 107 according to a procedure described next. The control
porti on 10%usingst fesayidephennipg p Sdigatormeedof the errripr 5eeedi Gy SUnf t), a ROV

Cl cct 1 oni PGP RENHE SR POLor %?s?ﬁ‘é@é?@s”? s é&%ﬁé&r%ﬁi_ﬁ? "
Gosar i ng st BU AL Sl Brfeflor M AARBE AR RS o e 4sbSoniflcr 211 on

of the m C{EONH SPICOYhqaRRaskiausk0 and a counting ioprinciple of
m croorgani sns will be described with reference to FIG 4. Accor di ng

to the m croor §ini dspenes nhitaiBodlinSin PIG. NO#MIpétes the reagenist® in the
m-croorganismcollector 1 (see FIG 3) is nounted on the sanple nount

portion 102ousing éof theanicroergaismieolientoshdurthesmenel dhOispamst wititieby t he
control portion 108 perfornms a next pr dure. isThe control gortion 108
outputs, aSSRIRSRR PR oFthe reagentn K angd ppy o orriastign reagent described later

10 in the heusing 6 (see FIG. 3) in a luminescence tube 107a of the luminescence
intensity measurement anit 107.
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 waier 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 exiraction liquid (described later) dispensed
20 from an inside of the housing 6 (see FIG. 3) and to make ATP emit light, and a
photon-detection-portion main body 107b having such a photomultiplier tube
(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
25 microorganism collector 1 (see FIG. 3) on the sample mount portion 102, and

then to control the hot water supply portion 103, the suction unit 104, the



predetermned inverter and the like so as to turn on electricity to the
heater 102c (see FIG 3) and nakes the heater 102c generate heat. That is,
the control portion 108 makes the carrier 5 (see FIG 3) of the

m croorgani smcollector 1 increased in tenperature by the heater 102c (step
S201). As a result thereof, 20the carrier 5 is made into a state of sol,
and thereby peeled off onto a bottomportion 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
makes the portion 103 instill hot water in the housing 6 (see FIG 3) (step

S202) . As dispeesellinit 106cahd thbcuadneicencebintisesdty-in@as@ement prratrdi0&d t o be
sol and is diluted by the hot water. Next, the control portion 108 outputs
an i nst r ugckwHing te he Eiveedion defcribed Ouests Sherrauira) porkiRe 308 hwsni t 104

and suck I‘q%@ﬁ%gé?«?‘wﬁ%&%a%%ﬁv(@a@ Preishiibi OB0: vh S GRS Sgst op
8203) . As 5 i
sepaz at ed m?ﬂﬂ %I%@r&%tn ;%g‘&%g%%ﬁd%%%%&&%%ﬁt% Fe% er5car|rlser 5

is fil tratc%@u&ngn@lmeqﬂ@er ged outside the housing 6. Next, the control
portion 108 again outputs an instruction to the hot water supply portion
103 and mad@serbtion pAr Miborgdisth oens Apparatoat aid iCeuhtiag Prisdiplg 6 (see FIG
3) (step 8204). After that, the hot water is again filtrated (step 8205).
Thus t he iMirdegahisigz hou5| ng 6 is washed and a recovery ratio of

10m croorgani sns i s enhanc xt, the control portion 108 out puts
an instructi onNegtwl %ﬂ%%ﬁé’é%ﬂﬁ@e%ﬁpﬁg‘é‘éﬂ?ﬂ@mﬂm&mlPFER’@§1Pﬁ=e unit 106
di spense an ATP rasu ent eagents, 1t in Fl 1 of the .reagent

cartridge %' (VFEPB2 "am?téﬁ* fgtﬁ?g?}%oﬁpp%tﬁ S‘)lgs 1§ SUtETe cells of

i Cr og ANy iRy 1%%&@&&.&@5@@&&%9@%ﬁh%fs}en&e@mngrol portion 108

outputs a ruction to the suction unit 104 (see FIG 1), and makes the

unit 104 suck tAgordeistothdmiaerghhism Jpudngharhtusaltesivwanid FIG. ther eof
(step 8207). As a result thereof, mcroorgani sns are separated by the
filter 7 (afber tHeGmi@porgadisielcalechordl tthee BIE. 8r isuountadage the satiplhie hot
water are filtrated and di scharged outside the housing 6. 20 Next, the
control pmnpmhpqxwwnol%apsacaﬁanmﬁwﬁebmﬁ sheywn H%%%S%Ns%“%ﬁ]ilﬁm’iﬁ% (see

FIG 1) an aﬁ ”}%ﬁlq(??f’ﬁfﬁ 33‘%%?1’ an ATP | um nescence reagent

(reagents § car o dge 2 in the |Ium nescence tube
107a gsee Fl G Tile &ﬁh%? tﬁ)ios outputs, as Modm id 118G CR M BktrAOéd & 108

out put’'s an instruction l'um nescence 25intensity nmeasurenent unit 107
(see FIG ﬂﬂed@fé@mmﬁwbﬁﬁr and the }ike so as to turn on electricity to the heater
102¢ (see FIG. 3) and makes the heater 102¢ generate heat. That is, the control
portion 108 Inakesr the carrier 5 (see FIG. 3) of the microorganism collector 1
ipereased in temperature by the heater 102¢ (step S$201). 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. 8)
Next, the control portion 108 outputs an instruction to the hot water
supply portion 103 (see FIG. 1) and makes the portion 103 instill hot water in
the housing 6 (see FIG. 3) (step §202). As a result thereof, the carrier 5 (see
25 FIG. 3) is promoted fo be sol and is diluted by the hot water.
Next, the control portion 108 outputs an instruction to the suction unit
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phot on- det ecti on-portion main body lon (see FIG 1) ON by the wait 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
extraction 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 8208 and 8209, a |ight
detection portion of the |um nescence intensity neasurenent unit 107
measures a background of the ATP | um nescence reagent in the |um nescence

t ube 107a10#deeed1G.1hemaker thsl ubd 04 ornmiedB thrsyntion hendil@4e laeetFIiGh to t he

di spense Slit 10€ see FIG_1) and_nakes the unit 106 di spense an ATP
extracti on’ 19 thi Boysing f Rasd Ho 32 ARG sBok Hreobeusing BrandEkente @ wubmt107a for

which th i I h f, i h

it nescefbais ABiiin s Erabith oA a3RRL TRt it Bl wbtiden (e AT

ext ract | ofd kaiie! 53X RPtkatifpy Bl ARLUMABYIR) 87 AP RIRN b kRPEASEA 11 1St 11
&

the step $208 xt, the control portion processes a signal into
a di gkt al chfidhs5 idTafratdd ddiediphial-gst sikidethO Rowt@hd 60N mai n body 107b (see
FIG 1) of the |um nescence intensity neasurenent unit 107 (see FIG 1)

det ects a | um Nest dhe eonfire} hertinfiP10th dgaint puipstst dve isdtgungion tandhetlivg portion -
108 neasures 20 a_l um nescence intensity of the ATP, based on a single

phot on coMRtPHERALY RerdionskiBmngamokes thegtortien 103 dispensedwttwater inddecal cul at es
an ATP tit i | he, ATP t ti | i i di d
T the | uliheEEs BE° FIGCehe Sthacater et piRtd Fae? B alwgte PO

| t . . ] . H . A 1 .
|t nescontilp BR0SE AR R il bhufERl RBLE G B AN B e

(st epp S21 RicArorgdhidbPiCamaacsd. on val ue equivalent to the mcroorgani sns
contained in the carrier 5 based on the ATP quantity (anol) and an ATP
extraction | i qbiegt,dgheanadritial portidrhe0&Seumiphies 4n ifistehotioh bs theddicpensbeanit ep S210.
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 S2086). As a result
thereof, ATP existing outside cells of microorganisms on the filter 7 is erased.
15 Next, the coﬁtrol poriion 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 bheld, 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 makes the unit 106 dispense an ATP luminescence
reagent (reagents R in FIG. 1) of the reagent cartridge 2 in the luminescence
tube 107s (see FIG. 1) (Step S208).
Next, the control portion 108 outputs an instruction to the luminescence

25 intensity measurement unit 107 (gee FIG. 1) and makes the

photon-detection-portion main hody 107b (see FIG. 1) ON by the unit 107 (step
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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-Ito
55A-4 and FIGS. 5B-1.to 5B-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 10 tenperature, as shown in
FIG 5A-1, the carrier 5 held in the collection dish 4 beconmes sol and is
peel ed off on the funnel portion 64 of the housing 6. At this nonent as
shown in F¥289)5B-1, the m croorgani snms B collected in the carrier 5 stay
with it on the filter 7. Next, in the step 8202 (see FIG 4), when hot
water |1Wis i At the gonirolportion 108 guipwgs &0 instauickign te thesdispense uniter

pronoted t S and djluted by th er 11'W this monment, with

r espect toﬂﬁli@e‘? :B‘:[ge?’ ai’:,“i ﬁﬁélég%ieg\?éé?p?ﬁﬁ&“tﬁ? EXFastonCrEREF R ur ed wi t h
t he hydro J bl 7 qF:ﬁ - t hat t 13Wdi luting
and cont a%%#&sﬁgéglﬁ‘ g)r géth%pgéger#n e ﬁ?l??izur?g l%ss’lt;l‘%ﬁaﬁg? i%h“,% in FIG
5A-2, 8 I eERIpESTR)S KB beshlt {iir6dt! ATPL {1CePAkEL ol titH SherofreaisaiLr ence
synbol 64 indicates the funnel portion Next, in the step S203 (see
FIG 4), vixddbyhke fikat 2ahd afsatipbe iquidiingdjasted onithefilleed, the hot water 11W
diluting and containing the carrier 5 (see FIG 5A-2) is discharged as
shown in FIG %A 8 replt wofijstenpofi2(ft and HR209 er bghtydefiesian Bortiont bbthwot wat er
11Wdiluting .and containing the carrier 5 25are separated by_the filter 7
and held SRR sennie tyspeasurement it JOF Jagssuges = defpmoppt of tha er 7 of

t he enbodi i he double .strycture of t rophilic filter 7a and
the hydr op‘gggla%ﬁ%ﬁts glrce?eﬁgegglns%&l;ldﬁ%esﬁrﬁe% -g(?{'gt'he filter 7 can hold a
liquighat an uppgk, BElbhAR JdPabE 208 ButRAts 8h ihRadibnlth tndidpapiqRlc filter

7b, as far as a suction filtration or "a pressure filtratioh is not appli ed,
di fferent foo@eaFi@G] Hemd mekedheriny D06 disherde pATP extradtticar lidse®X n a
conventional ATP nethod; therefore, it is possible to performa reagent
react i on pindbeswusingtt indo dhe hitfingstenge titenl(Fa fohwhidh therbafkground is Then
after the ATP erasure reagents are di spensed_in the housi-n%?G' in the step

S206 (see Ppesurgy (stepg2hippAs aresif thareele Iyielumineseence (e 10T digBt housi ng 6
in the step é%%é%aﬁsg% Ek%; h bet@antihe At D8-SLER Al rkSER FLGrs) - as

shown in
15 Iuminescence reagent dispensed first in the step S208

Next, the control portion 108 processes a signal into a digitat form,
wherein the photon-detection-portion main body 107b (see FIG. 1) of the
Juminescence intensity measurement wunit 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 2 single photon ecounting
method (step S212). Then the control portion 108 calculates an ATP quantity
(amol) contained in the ATP extraction liquid EX dispensed in the
luminescence tube 107a, based on a working curve showing a relationship
between an ATP quantity (amol) stored in advance and a 1uminescénce

25 intensity (CPS: Count Per Second), and counts microorganisms (step S213) as

an ATP conversion value equivalent to the microorganisms contained in the
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extraction liquid EX stays in the housing 6. At this nonment, as shown in
FIG 5B-4, the ATP exists in the ATP extraction liquid EX in a quantity
corresponding to the nunber of the mcroorganisns B. Then in the step S211
(see FIG 4), the ATP extraction liquid EX shown is in FIG 5B-4 is

di spensed in the | um nescence tube 107a (see FIG 1), and at this nonent,
m croorga nisnms are counted according to a |lum nescence intensity then.

<Reagent Cartridge> Next will be described the reagent
cartridge 2 of the enmbodinent in 20nore detail with reference to FIGS. 6A
and 6B. As shown in FIGS. 6A and 6B, the reagent cartridge 2

conpri ses @HfLSabresd gn the AER qugatte(eamgl) sadnin AR @xtrattivnelighidt ube- | i ke
body having a,bottgm Each,of the reagent vessel s 21 conprises an opening
21a at an ‘ﬂ’ﬁ’ﬁ%&yﬂbﬁﬁsﬁﬁaﬁﬁbﬂ'@&f% %tﬁ%‘&lﬂ%ﬁsﬁ?ﬁég% of each of the vessels 21
resents 25a ' 2 S on .S .0r,adual | educed, i n

8 ianeter. | nplto ﬁ?}é&ﬂ(@%nec %Sél&gmmtcﬁuﬁteaspﬁgg%ﬁf&atxgém’rseoé’ﬁﬁ%?&’@a#ﬁfﬁ’&ge 2 of
the  embodigBiicrookiitbm WbflediGD W nY RRAEIRA AR L GoRARLERIRTLS BRRA! | € 11

. -?{o
two columms and five rows at an equal i1nterval. e reagent vessels 21

are i Bt egréA-Hyund@IGECbBd twsBRL, each ot her through peripheral walls of the
vessels 21 by a support plate 22 whose profile is rectangular in plan view
Particul arly, #neddgicaniodiGenbBtlhe 8Bdpuidreqraniem 2hbwh dyr wfdrgn@onnect s

t he reagentyiuﬁ)euisgl s 21 with each other through the peripheral walls of the
vessel s 2B7PoihE aFp rifally sigesing piseemntss lovel AFP inectyallgalsigexfa Then with

respect to. the .reagent ri ro f the ten reagent ic vessels
21 is surr%%lﬁg“elﬁ?%‘%ﬁf%l&ﬁ ckgﬁgfﬂzsaqgéﬁdgggﬁdg@éﬁ%efgé 8PPl y connect ed
to four edges e t (pl.a 24 jdoe 2 is
formed into anqu%?oi?#ap%%ﬁlcﬁ%gi Eﬁ} 3), @h%ﬁghfgg{%@%? tﬁggsr ?‘?“{r%%dg_ggmcan be
ol ded by tRmiperstabd, @sishoA in WIE. A0N ehakirrid?B 14185Y RO BB dish 4

pr ef er abl e.
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 microcrganisms B collected in the carrier 5
stayr with it on {he filter 7. |
Next, in the step S202 (see FIG. 4), when hot water HW is instilled in
15 the housing 6, the carrier § is further promoted to be sol and diluted by the
water HW. At this moment, with respect f¢ the filter 7, because the lower side
thereof is configured with the hydrophobic filter 7h 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
filtrated, the hot water HW diluting and containing the carrier 5 (see ¥FIG.
BA-2) is discharged as shown in FIG. 5A-3. At this moment, the
microorgenisms B in the hot water HW diluting and containing 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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75Wth 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 20deconposition enzyne can be
cited. As the ATP extraction reagent, for exanple, benzal koni um

chloride, trichloroacetic acid, a tris buffer, and the like can be cited.
As the ATP | um nescence reagent, for exanple, a luciferase-luciferin
reagent can be cited. 25Furthernore, in these reagents R can be incl uded

such a pl whaleting ofthARFitophidiefilerdal diidethe Givdehphlobie flderablkazaiddwadacent r at i on
in order to make a working curve indicating a rel ationship between the ATP
quantity Efal5B-anthet ilbet Gndemebddrc ligpitt ehentyppeCREYtiom therpefcky i2bn r eagent
(ATP standard reagent) of the |um nesgcence intensity neasurenent unit 107

(see FI G arhionof thy bedropbebis S4ge (b, tp asafadion HEEdoRor BSSSHE preser ved
ATP | um . t..5 he |Jk d; terili . ter.
Then ¢ hes dHPEHaR e St ARG LIFTERE LT 5 ToRb PEindoiv i by sty Lo, oy '
each of tl}?tér%?s@?%% dohv %10?81 2 xhé'l%d; kb fl%' B&é?ﬂl@%%@l%ﬁﬁ%anged at
the reéagent hount portlon I'n the vicinity of the m croorgani sm

col l ector x@a%@ﬂ%s‘&in%raéb@s SEERA Lo BIPlexRkLin0on T2t ef erably in the
vicinity of the 10collector 1-and the | um nescence reagent tube 107a (see

FIG 1). Théh alfter she WIPheraesRachgdms bbhe dispagedtindhr thousge in each of
the reagents It is positioned so that the dispense nozzles 106a can

di spense, thy atepiS206{eeet BEE. 4), dha kP wpizaniien reagsoh ivfisphesedeligt s Rin a
predet erm_ned order in the housing 6 of the m croorganismcollector 1 and
in the | urhoveResEethe st a3t (sesBiG+4He | uni nescence intensity neasurenent

uni t £07. Then in the step 8210 (see FIG. 4), as shown in FIG. 5A-4, an ATP
extraction liquid EX stays in the housging 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 S211 (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 aeqordjng 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 cariridge 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 diameter.

In this connection, with respect to the reagent cartridge 2 of the
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In 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 enmbodi nent. 20According to the reagent cartridge 2 thus descri bed,
since the plurality of the reagent vessels 2lare integrally connected with
each other, the plurality of the reagents It are put in each of the vessels
21 required in the ATP nethod; thereby, it is possible to aggregate the
reagents Rin one |unp. That is, a user can arrange the plurality
of the reagents R at 25predeterm ned positions (coordi nates) thereof,
respect i veimhodishiect) tbted fmonteagbnipwedselsn21 GBe foramgedt wophrallgl thetvi spense

unit 106 refer to, by one sinple process operation of nerely arranging the
r eagent cahoiq@%@ﬂ@ﬁmrqweatr@a@fmﬁflm4 portion 110. Thus, according

to the reagent cartridge 2, because it i1s possible to easjily_ arrange the
reagent cartri g\&@rﬁa@%ﬁ’ﬁ%ge}ﬁ%’%fﬁrlﬁw %‘g’&ﬁftegﬁ‘ﬁgjr%ﬁcﬁé’%%a{%r renmove
the cartrid t herafra for agpl di e onf l-guk ati on of
i ndi vi dual |P%%£’r ?%ng‘f’%s St e, ats Fyggfb%’r EelaggJé’%%?&v@tggéePg "WBog r@g’btﬁ?enésat he

vesselss aggbishaial 3k 'p1dH Qe Sdr@tuldrp! SOBILLHbIBRA RO é@ijow?lta{f@

m cr oor gani sm detecti on apparatus 10, 1t is resultingly posSsible to shorten
time on or deefie@rally CofBE@ARhS MBagdeml \@sehdd ettwith each otherFihirbiyg diny e,
according to the reagent cartridge 2, user's hand and fingers do not touch
al | of the pecipherdl wabsef theXessdle 21anathel \eingdy fof dhe pperingmn2iaeof the
configuration of individually arranging a plurality of reagent vessels and
resting theegedsdls against a rack provided at a predetermned position in

o' ppi ng._Che. ST IPAR Eemas: GHp RSt aHr e Pl 3, b S9988E] b1 ¢ 1o
conpl gt el v, augl doSET subrdiiida A i 9688 SRal QED idlEs 'BPIeRectifIpel S 21.
connected to four edges of the support plate 22, a contour of the cartridge 2 is
formed into an approximate cuboid.
The reagent cartridge 2 can be molded by a moldable resin, and above
all, PP (polypropylene) is preferable.
% 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 epzyme can be cited.
As the ATP extraction reagent, for example, benzalkonium chloride,
{richloroacetic acid, a tris buffer, and the like can be cited.
As the ATP luminescence reagent, for example, a luciferase-tuciferin
reagent can be cited.
25 Furthermore, in these reagents R can be included such a plurality of

ATP reagents diluted gradually to a known concentration in order to make a
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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
20cont am nated by a substance that is a disturbance factor of a

m croorgani sm detection, and resultingly to nore accurately detect

m croorgani snms 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 2-ssupport plate 22 and the side

pl ates 23 support thenselves, and the plate 22 and the plates 23 are
arranged so as to surround the vessels 21, the cartridge 2 can be

nmanuf act uredking gevadpdicatinghe gelatineship detreea the W R quantityr(ameBapide, in

conparison.Wth the pluralit t he reagent vessels 21 whose spaci ng
bet ween egéﬁ l‘iuﬁ‘é‘i‘"’éﬁ‘?l@? %nqeﬁ?lF%E&%%; peoZptiioy reagent (AT standayd repgerbre, with

respect to reagent. cartri.dge 2, since t | ural.ity. 50f the reagent
vessel s Zlofgadrggzli%]glel%g%[m% F%e%ﬂgapeﬁﬁl{rgwgfgmg&qgh@e%&taﬁ?‘ﬁ?‘gwﬂz and the
si de pl at RRYikn t Farfd I s 23 are
arranged ?%aégﬁsg'surréﬁﬁgqg é¥@§§%§¥§n%§%68%ﬁf§m%oss|gﬁégﬁﬁagﬁéﬁre a

cont agt arfd telineehe assd) a0l stdaikapsed atek. and an at nosphere to be | arge.

Thus, according to the reagent cartridge 2, when refrigerated reagents It

Then these reagents R are put in each of the reagent vessels 21; thereby
each of the reagents R is in one lump, end 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

0 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 confrol 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 sarrange 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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ioare instilled, the reagents R can be returned earlier to a room

t enperat ure. 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
nol di ng the cartridge 2. Al t hough the enbodi nent of the present

invention is thus described, the invention is not limted thereto and can
be enbodi ed by various nodes, for exanple, as_shown jn FIGS, 7A to 70. As
shown in Ep&atih, ofameredyyermanging thegrsesent ertradge ¢ & the APIFELTYMI20 exanpl e
conpri ses an _engagenent portion 26 configured to engage an independent

r eagent vé@ﬁ@ﬂlgggin the cartridge 2a so that the vessel 25 is universally

attached to ani‘hggjh}g%pf 1?/5%%%}11%&%?&%?%32@ bm%@iipg%gsgﬂgs&l 25 1is

separate from Feagent vessels 21 integrate

Furt her mor g, 'aﬁhﬂ SRE Ghadedt bhG-8AQOM! theahictdoigmida coniieafieagant 25vessel
21 positi oe%‘ggwa oﬁg corner of thleEr eagent cartridge 2 of the enbodinent is

omtted, afif anASi@asieOthd hertoidict t 2dheafgpent foressmipl ] diffehente gy enent
portion 26 is provided so that the independent reagent vessel 25 js
arranged s@ufigutasidaeoflindieidsally yaraangiog et vheralifn of deageavesedin

cartridge 2a. The reagent cartri, 2a i s configured.so.that the
engagenentregting ithe vowels,agaitft @ vag%fﬁ‘f %Pé%deg%mi’?g PR K0S, 4 6B)

form ng the_corner, ere.the reagent,vessel...2] : kLt 8die Ghids a
per i pher al ™@&PPEGHSTh e?eﬁiaglbé?a Srelgggﬁ?sev%sse gﬁ%@ by an elastic force of
t he portiop._26. ﬁﬁ% f%ﬂ% d BeihPQefetm@ent cartridge 2a of the first
modi fi cati BR exanp R ge cri bed, gn effect simlar to that of the
reagenf cartri dggtRerpfors,NBccortingitoeite reagetit anrteidgar® wer's dmgdnan®s can be
separately included in the 10 cartridge 2a, wherein the reagent Rs is
adj ust ed i AngérsalvidtonmEntll (df she exagent esssls AL, domerasrplet diffetend T a nore
severe purity) different fromthat of the reﬁggﬂts tJt i n%ti | | Ffd i& t he
reagent ves$lsebeniEiration of individually arranging a p ty of reagent vessels an
" 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 283 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 thet is a disturbance factor of & microorganism

detection, and resultingly to more accurately detect microorganisms contained
in the sample.
Furthermore, with respect to the reagent Qartridge 2 because the
plurality of the reagent vessels 21. arranged at the equal intervals by the
28 support ialate 99 and the side plates 23 support themselves, and the plate 22

and the plates 23 are arranged so as to gurround the vessels 21, the cartridge 2
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In addition, although the reagent rqrtridge 2a of the first nodification
exanple is configured so as to arrange the independent reagent vessel 25 is
i nstead of the reagent vessel 21 positioned at one corner being omtted,
the cartridge 2a may al so be configured so that the engagenent portion 26
is provided at any of the side plates 23 of the reagent cartridge 2 of the
enbodi nent, where no reagent vessel 21 is omtted, and the independent
reagent vessel 25 may be arranged at any of the side plates 23. 20As shown
in FIG 7B, with respect to a reagent cartridge 2b of a second nodification
exanpl e, predeterm ned reagents R are instilled in the reagent vessels 21,
and the op®&Ri brgmanufachred e be mory Eshieyeigiiiandg af & los et Hyr exmoglhdat menber
27 of an openabl e se Iin% rregger The sheet nber 27 is a lamnate film of
a ther nopl QH@SP%W% fhe shthe reagent viessel #1 whegp spacingebpteRst i ¢

20resin fiela%%gr:egiliggé eOfdfio%efslfI;ﬁhon_ bonded to an openi ng edge of the

openi ng 214 “of e reagent vessels 21. In this connection, a
user can peel @hbidmond)Shth PRED& 0 e F20h P BAGRY, SHR3SA i de by
her/his hand and fi nggr 8. BL)‘%urtheer nore, the Sheet rren%glrlﬁ%y%lcan be

pi erced byoftthe rhsneReeeROZY hfasngddbas (bl atelvalby thesipsRensat unit 106.

According to the reagent cartridge 2b of the second nodification exanple
t hus descr2dend thasidé fpbades 88 sippurt tloerbsdedvesphnd biee pleadgB2nd dh¢ pladege 2 of the
enbodi nent is obtained, and while the reagents It in the reagent vessels 21

can be nor#hpry arvaeed sewariataryounds thesveseels i23) & isopessibds Yo prerert t he
Cartri dge BBUGE FHLbEEEEh e bt SeEFIS PR ST POrE BIedBPe o mor o
cartr dge 2b of e hREHA R Beeent carridhe 3 Fhbh EighRuo SR BRI o
vessels 21 %W?&%éa%&ﬁs R2neburiRIBEHief (o arlSn tahbédatiaR, 2b Of the
invention may include a plurality of sheet 15nmenbers 27 for dosi ng openings
21la W t h respe®@urtiterthot-€Witle agppait todhe ebaperi canridgos) sigeedhepheniing 21a W th
respect to each of the reagent vessels 21.
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
28 are arranged so as to swrround 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
95 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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Furthernore, a sealing nenber of the reagent cartridge 2b of the second
nodi fication exanple is not limted to the sheet nenber 27, and an openabl e
stopper is also available. 20As shown in FIG 70, a reagent cartridge 2e of
a third nodification exanple, the plurality of the reagent vessels 21 are
integrally connected with each other in parallel by nothing but one sheet
menber 27. According to the reagent cartridge 2c of the third

nodi fication exanple, an effect simlar to that of the reagent cartridge 2
of the enbodi nent is 25obtai ned, and since the reagent vessels 21 are

integrally connected by nothing but the one sheet mepber 27, the cartridge
2c can bePeetinn 8¢ iaprevided sp éh'eﬁghe indepgRAcRtiTgRgent Yessat 2919 PRPRISEE0

Addi tional |y, .t he. t i d f, £he third nodificati |
Can be di FFYREe PRIGAAP A Ra Bt Aeerd SR h bR e el of {1 ner
| t hough not h.as: : i 27.
SA though i n ¢ Ro® SRl Radtiols 2811 HARHeN s nh Ul B REn TRIRER, |

abut ting gt Beibhfed S88CAHe GRbtel 28082 F16S. BROMEEE) Mridih@h@soinlE, I eagent

nount portion 110, the cartridge 2 can conprise |ocked portions |ocked to
the | gck p@idrkOfhel F8aeaf vdasolappas abmitteti grifsocy pifigherahewsall roft the | ocked

portions are universally | ocked and unl ocked. 10Next will be specifically
descri bed iaderemdent reogertriessrd 28 by (@clastie foxsgiof Pepdrian @%anpl e) conpri si ng
115 tesor | hed AdeSimaechedenset ©RGiIRSA o 6 Tl FOIGHFAT0LHPER 1 of of ance
ol erents SPHFISrEoRted MOsETOR UGB Yo toetans by % T B ended”
safme SerbOéESleﬂElteg{ ksegbtgﬁﬁﬁrérm jex%ﬁgéxﬁ%@ edn Bk |skzparate1y 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 omitied, 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
film of a thermoplastic resin film and an aluminum foil, and a thermoplastic

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

of each of the reagent vessels 21.
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be om tted. As shown in FIG 84, the reagent cartridge 2d of the
fourth nodification exanple conprises protrusions 28 at a pair of side

pl ates 23 out of four side plates 23, wherein the pair of the side plates
23 are connected to a shorter edge 20 side of the support plate 22 and
conprise the protrusions 28. The protrusions 28 correspond to the "l ocked
portions." The protrusions 28 are forned at | ower edges of the pair of the
side plates 23 and are protruded outwards fromthe plates 23. The
protrusions 28 are asymmetric in the pair of the side plates 23; the
protrusion 28 forned at one side plate of the pair is one, and the

25pr ot rusi ons 8 thisr eageetion;, He vgethean eeleols|the shett memheai37 fom wo. These

protrusions 28 are adapted to be | ocked to the |ock portion 110a provided
at the aﬁﬁ%ﬁ%’ﬁ@sﬁ?gﬁﬁ *‘Bgﬂyymdmﬁgat“@fﬂge{ﬁwi versally | ocked and

unl ocked. Le. . .the . loc rti 110a is, fornmed, of frame body 111
configured to Fggtélle%()%’ &o?t%’r%g'gé’?‘%ﬁ%g %? PhePS igest %ga%[er 58854, " on a
pal  of SHELRE 166505 bESHY thOEishLaRmboe. 111 are formed grooves 112
respectively, and the protrusions 28 are adapted to be able to be slidingly
nmovedsi n the greewemslia ik FoReheRIrtaike’ 8BJ6Mthe alckéridlgBodifeation t he
shorter edge sides of the franme body 111, notches 113 leading to the
grooves 1kZemple flursnidacrabed) @si ¢ffest sintibarrtodhendi g teegétiaapirilgesofons 28 of
the reagent cartridge 2d, and_the protrusions 28 are_received in the
grooves 1ihetemhndimentis ohrinndoamt while sk seageqnts § in the resgens Neseels n FI GS.

8B and 8C,_wth respect.to the reagent cartrid d, the protrusions 28 are
it ted | Fest sopaenals: Lkao SgeE D Eresoie 5 wrecls Foronh thoved. and
t hereby ar 04l . 111 and fixed. Furthernore, the

T R

reagent car 'n"a'route reverse to the 15 protrusions 28,
and thereby theyyQCkecgidihd %o RhOtEdERho Bertddze b loF the $B&MA HeditiB&idy ame body
111 is released and the cartridge 2d is renovable fromthe body 111.

Accor di ng dxanifle it Bagesibledta fmhdrie dgairatkly Reigcidaitedrgadismsi nce t he
protrusions 28 are fixed to the apparatus main body 10a through the frane
20body 111, it Insadgiiien,bire the megentsearbliideep8biefi the serond ampdifideféored wit h
respect to the _main body 10a. Furtherm)rf, accordi ng to ﬁhe r eagent
cartridge exami e alfhoysh; Bgdt‘;hesfquggnt vessels 21 are closed by the one sheet

member 27, the cariridge 2b of the invention may include a plurality of sheet

15 members 27 for closing openings 21a with resﬁect 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 medification example,
an effect similaxr 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¢ ean be manufactured to be more
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the protrusions 28 are asymetric in the respective facing side plates 23,
it is possible to prevent a user from m staking an arrangenent
direction of the 25cartridge 2d. As a result thereof, the plurality of the
reagents It are properly arranged at the apparatus nmain body 10a.
Furthernore, although the reagent cartridge 2d is configured to be
asymetric by changi ng the nunber of the protrusions 28 between one side
plate 23 and the other side plate 23, the cartridge 2d may al so be
configured to be asymmetric by changing a formof the protrusions 28.
SFurthernore, it may also be available in the present invention that the-

| ocked pohghbﬁﬂgb?%ndﬂkabm%“@B) is provided at the reagent cartridge 2a

havi ng the en tion ) the reagent cartridge
2b haging theggﬂg%P Pr§¥¥§ﬁ8ﬁﬁnﬁg gp@fhyginég &@ﬁﬂﬁw}yngﬂg reagentg
cartridge 2b.,hayi S n prevent
the car '?I’I Z(ﬁwﬁgd et ?‘%ﬁ' B;%HP%SS% rﬁb%%wﬁg%ﬁﬁg?gn ﬁ@gﬁmgn t he
di spense mﬁﬁ@ﬁJs%@aéa%%rﬂé@ea&emm@ewﬁemﬁm menber 27 and then are

noved upward Furthernore, although the reagent cartridge 2d shown in
FI GS. s8A. to 8@&LhoHE ik doflvdpheii iheilodkspaBom il 10 formied ef fHeafles 23
connected to the shorter is edge sides of the support plate 22, such a
reagent cabutiingwithethe abagenb cardridizé 2bke bpep exeanliiigd geitbhireagiel ei n t he

rotr ons 28 are arranged at _a a r of tes 2 ed to | onger
gdge g ;S:jeéf'i@#nttmﬁ?ﬂ‘ ale tg? cartridge %?W@P%B%HMR?H&WSIP#%%h& to theg
frame body ar at us maln bod t he
prot r usi oﬁgjkz ’%Pntlﬁga Pgﬁjﬁearﬂpa’éatﬁ g’ %}diﬁ: %?%hq;ﬂé gogl\ﬁée‘gp%@%ﬁar e formed
on the paif. {?&%&] as of the frane body 111, respectively,
and as a resqﬁ? tﬁﬂbgggﬁﬁ protru5|ons 28 of the cartrldge 2cl are
slidipgly novedyaak oRill tHe sfécdmaBly ddstribed a reagent cartridge 2d (fourth

modification example) comprising protrusions configured to fit in the
depression (corresponding to grooves 112 described later) provided at the
apparatus main body 10a with reference to FIGS. 8A and 8B. Additionally, in
the fourth modification ezample, 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 coxﬁprises protrusions 28 at a pair of side plates 23 out of four side
plates 23, Wherein the pair of the side plates 23 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 and 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 psir is one, and the

25 protrusions 28 formed at the other side plate of the pair are two, These

protrusions 28 are adapted to be locked to the lock portion 110a provided at
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WHAT IS CLAIMED IS: 1. A reagent cartridge for a m croorgani smdetection
apparatus conprising: a plurality of reagent vessels configured to be
integrally connected with each other in parallel; 5an independent reagent
vessel instead of at |east one of the plurality of the reagent vessels and
separately therefrom and an engagenent portion configured to engage
t he i ndependent reagent vessel in the engagenent portion so as to be

uni versally attached and detached, to be in parallel with the plurality of
t he reagent vessels, and to engage the independent reagent vessels in the
oengagenent portion by an elastic force of the engagenent rtion extended

0

fromthe mh@ﬁapﬁ%m%boq:yeb&yewas\ﬁe@s@mvem@y Iypkedrsmd gaec FEu@ém ri dge
according to clLaimJ]l further, cq rls K ons, universally | ocked
and unl ocked by ¥ fre lﬁﬁﬂﬁFﬁﬁﬂi H% 3%%5?5?%% f%“”%k?%%b ©nt
cartridge of gani s e r [,

15conpr ?sﬁ%géwgarqogo% {)‘%ﬁwh Oﬁg%{éee ?nt\?%gg(g‘?%eﬁ lr@j a seacfa?%ﬂﬁlggrﬁ%

wherei n 1 hgqg Hf%é @anm‘ b&ise1ifa£@%nﬁ@é§%o%e@rﬂzl Risp@ilely/ £RNRRCT ed Wi th
each other in paraliel by nothing but thé sealing nefber. 204. The reagent

cartrisdge mobeisibng @8tae aldaptd Io b dbheto woslilihgly Rval AR the grooves 112

of the received reagent cartridge 2d. On the shorter edge sides of the frame

body 111, notches 113 leading to the grooves 112 are formed at positions

corresponding to the protrusions 28 of the reagent cariridge 2d, and the

protrusions 28 are received in the grooves 112 through the notches 113,
1 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 cariridge 2d is removable from the body
111.

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

pro'trusions 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 $he 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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pl ates, wherein predeterm ned reagents are instilled in the plurality of
the reagent vessels, and openings thereof are closed by the sealing nenber.
5. The reagent cartridge according to claim4, wherein the sealing nenber
essentially consists of one sheet nenber for covering the openings of al

of the 25plurality of the reagent vessels.

Furthermore, although the reagent cartridge 2d is configured to be
asymmetric by changing the number of the protrusions 28 between one side
plate 23 and the other side plate 23, the cartridge 2d may also be configured fo
be asymmetric by changing a form of the protrusions 28.

5 Furthermore, it may also be available in the present invention 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 28 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 plate 22.

In this eonnection, with respect to the frame body 111 of the apparatus

main body 10a configured to lock the protrusions 28 of the reagent cartridge 24,
20 the grooves 112 are formed on the pair of the longer edge sides of the frame
bedy 111, respectively, and as s result thereof, the protrusions 28 of the

cartridge 24 are slidingly moved along the grooves 112.
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WHAT IS CLAIMED IS:
1. A reagent cartridge for a microorganism detection apparatus comprising:

a plurality of reagent vessels configured to be integrally connected with each other
in parallel;

an independent reagent vessel instead of at least one of the plurality of the
reagent vessels and separately therefrom; and

an engagement portion configured to engage the independent reagent vessel in the
engagement portion so as to be universally attached and detached, to be in parallel with
the plurality of the reagent vessels, and to engage the independent reagent vessels in the
engagement portion by an elastic force of the engagement portion extended from the
plurality of the reagent vessels.
2. The reagent cartridge according to claim 1 further comprising locked portions
universally locked and unlocked by the microorganism detection apparatus.
3. 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 with each

other in parallel by nothing but the sealing member.

4, The reagent cartridge according to claim 3 further comprising side

plates, wherein predetermined reagents are instilled in the plurality of the
reagent vessels, and openings thereof are closed by the sealing member.

5. The reagent cartridge according to claim 4, 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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