TITLE OF THE INVENTION REAGENT OPEN MECHANISM OF
LUMINESCENCE MEASUREMENT SYSTEM AND OPEN NEEDLE
CONTROL METHOD IN REAGENT OPEN MECHANISM BACKGROUND
(a) Field of the Invention The present invention relates to a mechanism
for automatically opening a reagent pack used in a test by a luminescence

nﬁalﬁ_tgeagnlt’% method of controlling an open needle in the
escrip [ ifi

mechanism on of the Related Art Asepsis and specific

bigtagiER Clea WNNQKK @OV TVIRERICRIGHEE it e HENRRAUSYIPIRR | AND

sites, food factories, medicinal product manufacturing factories, sites of
fUORENNRREDIES€TRG,. avETHEDIkeN |IREACENITe @PiiNoOMBEGHANIegMIring the
biological cleanliness, the number of microorganisms in the air (airborne
bacteria), falling bacteria, adhesive bacteria, and the like are counted (viable

g&@?% t) . As a method of measuring airborne bacteria, an airborne
b gg#[%ler for collecting floating bacteria by natural fall of floating

b@gBer,g @pg hy: sygtioning &6r&yn amount of air has been commonly
employed.

The present invention relates to a nechanism for
automatically opening a reagent pack used in a test by a

| um nescence neasur enent systemand a met hod of controlling an

open needl e in the nechani sm

(b) Description of the Related Art

Asepsis and specific biological cleanliness of work
environnent are required in various clinical sites, food
factories, nedici nal product manufacturingfactories, sites of
fundanment al researches, andthelike. I n such t he envi r onnment
requiring the biol ogical cleanliness, the nunber of
m croorgani smsintheair (airbornebacteria), fallingbacteri a,
adhesi ve bacteria, and the |like are counted (vi able bacteria
count). As anethodof measuring ai rborne bacteria, anairborne
bacteria sanpler for collecting floating bacteria by natural
fall of floating bacteria and by suctioning a certain anount
of air has been comonly enpl oyed.

In these nethods, ordinarily, floating bacteria are

col l ected on an agar plate, cultured by athernostat device for



In these methods, ordinarily, floating bacteria are collected on an agar plate,
cultured by a thermostat device for two to three days, and a number of
colonies generated after the culture is counted as the number of viable
bacteria. However, this method has a problem that it requires longtime to

culture viable bacteria. Meanwhile, as a method capable of counting the
numb{ar of mICI’08 anlsms |n sh time, a me thod of convert umpﬁe
0 mlcroorganlsms y measunng &denosmeelsngﬁospﬁa% elng an

initaqgliuar somppReY BY 3 RIClkMpEsCeNcs Msthogds me!l knowdpwever

Thebioluminescencemethodemploysa luciferin-luciferase luminescence
reqdtonepwheerakimipesterea traagent weighi carddins asicrucitednlanad e
enzyme luciferase is mixed with a sample solution which contains ATP
extrabtedl At &'ded: of microorganism, ATP amount is obtained from a

luminescence mount which is ced the reaction, and he number o
iais bOBEETL CEroutie TR Lo AR PBl  CHLM d oVt e SRR o,
PR LdpgAReahd firaRses @ Kifor soninguibe Rumber of MAPIRDAGHE
by using such the luminescence reaction. According to a method of
cofinting the nyanbenef Wableshadieriagyarkit digelosedns Japartessphat e)

Unexamined Patent Application Publication No. H11-155597 (Patent
deeuRterRN Y, Mtis3rRIsibibad LMPRS e ak¥upedicPledhiMRFARNOErdtRidtvmh

of measrtir g}}gnt time. However, in a case where ultra minute amount of
viabl&acte iR ¥'subjected to count, a luminescence
The bi ol um nescence met hod enpl oys a
luciferin-luciferase | um nescence reaction, wher e a

| um nescence reagent whi ch contai ns basic |uciferinandenzyne
luciferase is mxed with a sanpl e sol uti on whi ch contai ns ATP
extracted froma cell of m croorgani sm ATP anount is obtai ned
froma | um nescence anount which is produced by the reacti on,
and the nunber of viable bacteria is cal cul ated based on ATP
amount per one vi abl e bacterium Patent docunment 1 discl oses
a kit for counting the nunber of viable bacteria by using such
t he | um nescence reaction.

According to a nmethod of counting the nunber of viable
bacteria by a kit disclosed in Japanese Unexam ned Patent
Application Publication No. H11l- 155597 ( Pat ent docunent 1), it
i s possibletoachievethe assured effect interns of reduction
of measurenent tinme. However, in a case where ultra mnute

amount of vi abl e bacteriais subjectedtocount, alum nescence



amount itself is minute. Therefore, there is a problem of great influence of
background luminescence caused by such as inclusion of residual ATP and
ATP not to be counted, and it is impossible to obtain good measurement
accuracy. Meanwhile, in a luminescence measurement system disclosed
in Japanese Unexamined Patent Application Publication N0.2008-249628

(Patent document 2), viable bacteria aghered. tp a nozzle for?}i& ensing a
T T D Ao et B GPET Re B2 & FLCHERATR S 2

cpRirPliedceo that Iyl 0h8 MEGsHFRBERHEaN ke ¢opdualyd agrupately

and promptly. According to the luminescence measurement system
disatdsed ontled Ratentidatunienbddt AT Ponsideredpossibie ¢ol maasuie i s
accurately and promptly even though minute amount of viable bacteria is
lUrARfeSTeRke-dourlel aHBWERRY, TEASHEE TRNéreAdiablcB¥cteria count in
minute a:@%ount is possible by the B stem disclosed in Patent document 2

contami Fbw\fﬁ'skaee the stt&n ex Wsnfr%%?ﬂ%&en%%%ué%m& vaﬁ?és.fll%rln
YRGB Geagent uspehinduminesrencimeRsUrgsIeahtS SehBLine-SYSem

after it is opened outside the system, there is a possibility of contamination
oraubiredalurotg anerrzebBoruopesing(teasaiting inlthe syatem 23UMMARY e
An object of the present invention is to provide a means capable of
cbagbingaingdhaEesh bPviableazzdterid & adiinslgadfibe aysteavant and
occurrence oa contamination inside the system. Further objsct [s to

PARRHAAY BovibH BB ARC rdfgeNSher MlBndshithe ATP are
BISSGENEE MEBSUEE I AYREe AC ABARRLARRYIT SRR Bsioct 04

a reagent open mechanism.
accurately and pronmptly.

According to the |um nescence neasurenent system
di scl osed i n the Patent docunent 2, it is considered possible
to measure accurately and pronptly even though nmi nute anount
of viabl e bacteriais|umnescence-counted. However, inacase
wher e vi abl e bacteria count i n mnute anount i s possi bl e by the
syst emdi scl osed i n Pat ent docunent 2, contam nati oninsidethe
systemexerts great influence on a count value. For exanple,
areagent usedfor | um nescence neasurenent i s set inthe system
after it is opened outside the system thereis a possibility
of contami nation occurred during a period from opening to

setting in the system

SUMVARY

An obj ect of the present inventionis to provide a neans



In order to achieve the above objects, a reagent open mechanism of a
luminescence measurement system according to the present invention has a
configuration described below. A reagent open mechanism of a
luminescence measurement system capable of setting a reagent cartridge,
where a reagent is filled in a concave and an opening of the concave is

sealeol)%aﬁjlm, crt)mg iFin : . . atriaxi lactuaftorw re oriztontal
capa (0] conr[dngntro u&$ono | a e acteria,to an
movement IS represente )9 axis an axis and vertical movement is

reNSSEEIEE PR dtiem a'BREGHT SISPENSINGIIRZAE MAUICRH iSi diiiedeyhe

the triaxial actuator and capable of dividing a reagent from the reagent
caytsilgar  Fuam logen hieechei whichpardriven lay thegdriaxiadlactoatot andt i ¢
makes a hole in the film; and ~  a fixation block between the reagent
I KRIRN g HREAY [BREAR tHeS BPeh e dIe Rt h &R Py BB aRE reAEBAt Sy St em
dis (gnsin nozzle grd the open neeg_lleénfsuch a location that the rﬁg ent
RLAOMPROIREE] the Uer e BB AGehoR dSFRAE WP eI =
elementg pf feglmingseence Measiearisyshadpeluding Q%??@ﬁg?d]&en
cartridge in a Z-axis operation during film opening time or reagent dividing
amdotiapessiitg tireuni nescence neasur enent syst emaccordingtothe
present invention has a configuration described bel ow.
A reagent open nmechani smof a | um nescence neasurenent system
capabl e of setting a reagent cartridge, where a reagent is
filled in a concave and an openi ng of the concave i s seal ed by
a film conprising:

a triaxial actuator where horizontal novenent is
represented by X axis and Y axis and vertical novenent is
represented by Z axis;

a reagent dispensing nozzle which is driven by the
triaxial actuator and capabl e of dividing a reagent fromthe
reagent cartridge;

an open needl e which is driven by the triaxial actuator
and nakes a hole in the film and

a fixation bl ock between the reagent di spensing nozzle
and t he open needl e whi ch arranges t he r eagent di spensi ng nozzl e
and the open needle in such a location that the reagent

di spensi ng nozzle or the open needle does not contact with

conponent elenments of the |um nescence neasurenent system



Further, in the reagent open mechanism of the luminescence measurement
system having the above features, a diameter of the open needle is
preferably larger than that of the reagent dispensing nozzle. Such the
configuration allows no contact between a film surface after being opened
and the reagent dispensing nozzle. Accordingly, it is possible to prevent
conamipation plihe.rcagent dispensing nozle Jhroudh the fim surfage
Furthe? Jin the reagen%%pen fiechanish of a fufirfgscende miastfement '
sysiem HaMhaueh the fpatpees,dhe QRaN BPAgledsdd Y sty an ne.
obliquely-cut tip end, and end face has a portion acute with a side face and a
portion obtusento a sidenfacehAccoedingrio sucpdhe contiparatin, thoé filno e
torn at the acute portion, and it is not torn (cut off) but pressed and bent at
tthe! BbARSEC BORR TERRHefsTRN thENsSTsaiD Pavsitlity tRafB¥ey et bf @fe 2

film covering the ppening of the concave falls intp the reagent, Therefore, it is
oGRS B HbvbNPcORE MR ol T LGB RANoL G JRE fifen ¢ et of
FuribsTe SRR FRREPARLAREN MCABRISE! Of 1R AUMHRSSERRPS (REATYRMPTbws
system having such the features comprises a control section which outputs a
dnivecsignalcto the tiexial adtuatardar madngfibe opss ngedlseined-axisl t he
direction and/or Y-axis direction within an opening range of a concave in a
staaaRAt thdl Gien Pleed enieaaberted A@othél el Yaccordihg tdesshlthe to
configuration, it is possible to proaden the hole formed in the film. Such the
BRI MBI b SRS bERIeBPOE i SEFAce SHaP BNy dHeral

a,pgeth]ei reaoent fispensing nozzle. Accordingly, it is possible to prevent
contamination of the reagent dispensing nozzle through the film surface.

Further, Futhenegagent oper eegdanismedl Hie: KARINSSOSMGE INeaswEreeitle
system having such the features, the control section outputs a signal to the
tii@dalacanir Ry Dpematienimg -axishdirdetidreabuhasthd tip erekof treedpen
needle is located between the film and an interface of the reagent filled in the

réSgBnf ¥RHTAGE. WUch # BBhhiguEkbn Hions RoBshiRR DethaerAfe BBen
ngedle And (he (Ra0GR Hisddndberea0ent e tgpe SRasBlie @i nge
possibility to produce cross-contamination among reagents filled in concaves

evgpdn a saseradinigral sosgamesie keoapenedat i ofrurthes, i1 PFAGISI or n
achieve the above objects, an open needle control method in a reagent open

nadc hdweishac diceopdinyi tortheapick sent isvieatidnoisrail opierohégdutoptressed
method in a luminescence measurement system which is capable of setting a

réAGenPeattridde WRBre2PtHREaVROSHIIRY with'd 65§ &hE0 e GiVRIel Dy 4P
"gaenilispeOsPg fozle Al openigLof fhe.congars i serlecBug g
and wnicn c

or%prlses: 8 triaxial actuator where hofizontal movement Axis is
L%méegggt_ee&ycé@isr and & axis and yerticah gravementiaxigisrepresented
?)/ossi bl,e to prevent contam nation of the reagent through the
film
Further, the reagent open nechani smof the | um nescence
measur ement syst emhavi ng such t he f eat ures conpri ses a control

section which outputs a drive signal to the triaxial actuator

for noving the open needle in X-axis direction and/or Y-axis



a reagent dispensing nozzle driven by the triaxial actuator; and an open
needle driven by the triaxial actuator, comprising: a first horizontal
movement operation step of moving the open needle immediately above the
concave to be opened; a vertical movement operation step of lowering
the open needle for forming a hole in the film; and a second horizontal

mpvement dperajen stepalmeving s owered gpen needie in an X-gis,
direchiGh 'and/r Y axidir8REGh 16r rog(?enlng the opening oftne fin,

RURbEsphsHeR dne aren Rsefiecaoniebmeatbof indhe IKagsMiaReh o such

mechanism, in the vertical movement operation step, a tip end of the open
nekdle mnlbicgtechbetween tthe dilpoaisd binenterface ad dre réagant & lddmtue
concave. Such the control allows no contact between the open needle and
tthé reBg et filed iAUAB FRyERNEAIIGS | PHePdfbRISHERCIBNM A PbSRASINGED
produce cross-cfontami ation between rea%ents fillgd in the concaves even in

al s or Mard dhEales o BE'GRERBE" Y FHhEF h aHtH the bpRATR e
cRBYe| ethaddip, tedgrgent oRan saechanian dhs S5eand BokEaRi#at | on

movement operation step is carried out within a range of the opening of the

concavie. Sualgydne contpéalowg noeantact hebugan the opiennneedleare
the reagent cartridge. Therefore, it is possible to prevent breakage of the
packageffithBeeagehtn the reagent open mechanism of the

| um nescence neasurenment systemhavi ng such the features, the
control section outputs a signal to the triaxial actuator for
operationin Z-axis direction so that the tip end of the open
needle is located between the filmand an interface of the
reagent filled in the reagent cartridge. Such the
configuration all ows no contact between the open needl e and t he
reagent filled in the reagent cartridge. Therefore, thereis
no possibility to produce cross-contam nati on anbng reagents
filledinconcaves eveninacaseof plural concavesto be opened.
Further, in order to achi eve the above objects, an open
needl e control nmethod i n areagent open nechani smaccordingto
the present invention is an open needle control nethod in a
| um nescence neasurenent systemwhich i s capabl e of setting a
reagent cartridge where a concave is filled with a reagent to
be di vi ded by a reagent di spensing nozzle and the openi ng of
t he concave i s seal ed by a fil mand whi ch conprises: atriaxial

act uat or wher e hori zont al novenment axi si s representedby Xaxis



cartridge which is caused by contact with the open needle and
cross-contamination which is caused by splash of the reagent. According
to the reagent open mechanism of the luminescence measurement system
having such the features, it is possible to prevent introduction of viable
bacteria to an inside of the system due to contamination of the reagent and

occ r@ré():(elz of contamlﬁatlop |rrT13|de the sgstem. through the rggge@t.

n and verpl venent axi s i r.esen Z axi s;
F?th er, accs()rdﬂng tSt e%apen neeré?e contro? m%tﬁg in ee reage%t opén S

mechajyam haviegeis e Batvees Sivdaryforeftectafdhe Aboua svstem.

it is possible to prevent introduction of viable bacteria to an inside of the
systtmndopdn oertdineinitioreaflilpet teage ntaamnch oot tertas of comparngiatpn
inside the system through the reagent. [BRIEF DESCRIPTION OF THE

DRAWING/S|r st ImGi 298tah|GER/ QiRgfANPBROMNP A E6RRyOFafi®N ioh@ t he
FIG. 2 is a schematic view showing

luminescence measurement system.

S0 RO A BRIt GRRCVe s AR ot Bk A
showing 2 (&R CoRMIGHEIURR 9f BRIt QPN BiPdhaniseArAgdiRe Ok
embodiment.

needle for formng a hole in the film and

a second horizontal novenent operation step of noving
t hus | owered open needle in an X-axis direction and/or Y-axis
direction for broadening the opening of the film

Further, in such the open needle control nethod in the
reagent open nmechani sm inthevertical novenent operation step,
a tip end of the open needle is |ocated between the fil mand
an interface of the reagent filled in the concave. Such the
control allows no contact between the open needle and the
reagent filled in the reagent cartridge. Therefore, thereis
no possibilityto produce cross-contamn nati on bet ween reagents
filled in the concaves even in a case of plural concaves to be
opened.

Further, in such the open needle control nethod in the
reagent open nechanism the second horizontal novenent
operation stepis carried out within arange of the openi ng of
t he concave. Such the control allows no contact between the

open needle and the reagent cartridge. Therefore, it is

possi ble to prevent breakage of the package of the reagent



FIG. 3-B is a plane block diagram showing a main configuration of the
reagent open mechanism according to the embodiment. FIG.4is a
perspective view showing relation between a Z-axis mechanism section and
a fixation block, a reagent dispensing nozzle, and an open needle. FIG.
5-Ais a plane view showing a configuration of a reagent/carrier container

e R T SO B R R TR B g
the BUBINESSeRRE TAERSW SHEBRSYS!®Bused by spl ash of the reagent.
According to the reagent open nechanism of the
| um nescence neasurenent systemhavi ng such the features, it
is possible to prevent introduction of viable bacteria to an
i nside of the systemdue to contam nation of the reagent and
occurrence of contam nation inside the system through the
reagent .
Further, according to the open needl e control nmethod in
t he reagent open nechani smhavi ng such the features, simlarly
to effect of the above system it is possible to prevent
i ntroduction of viable bacteriato aninside of the systemdue

t o cont am nati on of thereagent and occurrence of contam nation

i nside the systemthrough the reagent.

[ BRI EF DESCRI PTI ON OF THE DRAW NGS]

FIG 1 is a block diagramshow ng a configuration of a
| um nescence neasurenent system

FIG 2 is aschematic viewshow ng a side configuration
of a count unit.

FIG 3-A is a front block diagram showing a nmain
configuration of a reagent open nechanism according to an
enbodi nment .

FIG 3-B is a plane block diagram showng a nmain

configuration of the reagent open nmechani smaccording to the



FIG. 7 is a view explaining a first horizontal movement operation among
reagent open operations by the reagent open mechanism according to the
embodiment. FIG. 8 is a view explaining a vertical movement operation
among the reagent open operations by the reagent open mechanism
according to the embodiment. FIG. 9 is a view explaining a second
hg{%gg{tal m?vement operation among the reagent open operations by the

reagen 'gp‘)aé]n mechanism according to the embodiment. FIG.10is a

view expiigings ansogepdiagstie reiraclipB RRIEHPAATENS: e SRaaRk pes

operations by the reagent open mechanism according to the embodiment.
[ZEAIEEDBSQIRIATHabt O6NT HiadEMBODKMENIS] bl ocKeremarteagent
embodiments of the reagent open mechanism of the luminescence
nfeSRABAHE JYRIEhaand ik 8peARRiedIeed! €.

FIG 5-Ais a plane view showi ng a configuration of a
reagent/carrier container nmount section.

FIG 5-Bis a plane view showi ng a reagent cartridge.

FIG 6is aflowdiagramshow ng a state of | um nescence
nmeasur enment by the | um nescence measurenent system

FIG 7 is aviewexplaining a first horizontal novenent
operation anong reagent open operations by the reagent open
mechani sm accordi ng to the enbodi nent.

FIG 8is aviewexplainingavertical novenent operation
anong t he reagent open operati ons by t he reagent open nechani sm
according to the enbodi nent.

FIG 9is aviewexplaining asecond horizontal novenent
operation anong t he reagent open operati ons by t he reagent open
mechani sm accordi ng to the enbodi nent.

FIG 10 is a view explaining an open needle retraction
operati on anong t he r eagent open operati ons by t he reagent open

nmechani sm accordi ng to the enbodi nent.

[ DETAI LED DESCRI PTI ON OF THE EMBODI MENTS]
Herei nafter, enbodi nents of the reagent open nmechani sm

of the |um nescence neasurenment system and the open needle



control method in the reagent open mechanism according to the present
invention are described with reference to the drawings. The reagent open
mechanism of the luminescence measurement system according to the
present invention (hereinafter, simply referred to as reagent open mechanism
100, (ref. to FIGs. 3-A and 3-B)) is mounted on the luminescence
measurement system (Bjomaytector). First, an overall configuration of
RNl R T S e pppt R R A IR P Se
refeseer torviGhtd-dr Gr & 93 BIqtkediagran Shawiasgca sanfiguratianiof fae
luminescence measurement system. This luminescence measurement
system ITthis candiggeed by @peountrsghhiand a oblledtion uiiu8®nescdiee
count unit 12 has a reagent dispensing section 14, a hot water supply section
ATeaseRgERbtarfrSisHTRinS R6GhNSectich 54 h8 buble? Seipbly 58¥F6H 62N

filtrati tion 72, a PMT (Photomultiplier tub tion 78, and.an input
e R e TR

elaraents, are-peangsd An anepsingy ) i JNRIRAISNSISRARSING REFHORNMtis
essentially configured by a triaxial actuator 16, a reagent dispensing nozzle
2deandrafpnings psmapn3EBilhiedyinxial @cfuator 16 is a means for moving the
reagent dispensing nozzle 24 (described later in detail) to a desired location.
FIG. 2 sihows sidé faeeeasfahe coQnt LAk iaill@itratd@ inl MG B spence
triaxial actuator 16 is configtlred by a Y-axis mechanism section 18, an X-axis
-£<is\M th

At RHERE BcricHy 3bBhd B A isbRArismt Yection 214d
IGAUSISAYORIG I Aranged auan upperpaLel N YSIGML MIgTE, o

space is not restricted so muc erefore, in the count unit 12 according to
the presgntambadignenta @ stappingstoteiel B it Used@sta dyivtngnactupips

and an operation section 18c attached to a linear guide 18b is slid by a
dlriurﬁmﬁéne_ugqe measur ement system10i s confi gured by a count unit
12 and a collection unit 80.

The count unit 12 has a reagent dispensing section 14,
a hot wat er suppl y section 42, areagent/carrier contai ner nount
section 54, a buffer supply section 64, a filtration section
72, a PMI (Photonmultiplier tube) section 78, and an input
/control section (control section) 11. Such the respective
conponent elenments are arranged in a casing.

The reagent dispensing section 14 is essentially
configured by a triaxial actuator 16, a reagent dispensing
nozzl e 24, and a syringe punp 32. The triaxial actuator 16 is
a neans for novi ng the reagent di spensing nozzl e 24 (descri bed

later in detail) to a desired location. FIG 2 shows a side

face of the count unit 12. As illustrated in FIG 2, the

10



On the other hand, the X-axis mechanism section 20 and the Z-axis
mechanism section 22 attached to the operation section 18c are difficult to
have enough space. Therefore, a compact actuator is employed for both the
X-axis mechanism section 20 and the Z-axis mechanism section 22. The
compact actuator is a small-size actuator which integrates a motor and a
Projecng axis by incorporating & arge-dipmeter st adsisysiem o @ o,
hollof Yotor 2&s'Eh operation principle, fie c}/rlvmg sys?em IS a s&eppmg motor

apg thgpreiesling axis isan ibath ssgew; AgcorlingligeverysHgh & GRIBRART sm
size enables highly accurate positioning. The reagent dispensing nozzle
2ddstd noz22. whitte pfays ag aie of aividing aodi chspeasirg aariangae agers
used for luminescence counting. An attachment portion of the reagent

dispeeisiRdiofslé Pa RYSH@Ih WEICsSBaRIi4S A8is@Rh ih the figihdd!dhe

dispensi le 24 | ted by a fixation block 28 equipped i
AR G0 28 AMARE AT e cAThoact AcRATSH Hop thE Zide B esent
MG HRINT S CUOB: 24 pP W HBE URRAI YO OBy afion 1RSS! uat or,

stabilization of an up-and-down operation. Here, FIG. 3-A is a ffont block

diagrain siwviagi  rekasioni ketwiazn an avered conbtiguraiien ofthel&riagiali s

actuator 16 and the reagent dispensing nozzle 24. FIG. 3-B is a block

diddrenP¥hewstid wipglaneelonfigBeation in FIG. 3-A. FIG. 4 is a perspective

view showin% a relaﬁ%g etween the Z-axis mechanism section 22 and the
zl

reagent H13peRSirtY . 1he Ks3shainFERaRtIn Sipe 36 Ronhebll
1Q fRe SrNge Prp3n derriRed aifr indetay gfcﬁ%'&”‘?t%eq fRa bagK and,af
the reagent dispensing nozzle 24. The reagent dispensing nozzle 24 divides
ageegesh bysapalyinginegiabve tpresshiss & éhis Utz g dbwugiTHee dispensiag
operation pipe 30 and dispends thus divided reagent by applying positive
peesmaetin asd watzele. iHereMheosreneididpeinziridiro2zieXsmagdhani sm
formed by a resin-made pipe, metal-made pipe as well as glass-made pipe.

THEC Y LBuRlS 3fafs Fote BF COANLRMG &R Hciaten fluld GG RAT
TR ST ey NP AP0

reagent dispensing noz

PapPo} 2t eseLAlakymRONTiguiashipy 6 iiindeddea dlurgee?0; RNdANaxi s
actuator 38. The syringe 34 is a tank for storing pure water being an
aspsdtion flunto Thehmuhgar B6tioa.pusls an operation principle, the
driving systemis a stepping notor and the projecting axis is
a ball screw. Accordingly, even such a conpact size enables
hi ghly accurate positioning.

The reagent di spensi ng nozzle 24 is a nozzl e whi ch pl ays
a role of dividing and di spensing various reagents used for
| um nescence counting. An attachnment portion of the reagent
di spensi ng nozzle 24 is showm in FIG. 3 and 4. As shown in

the figures, the reagent dispensing nozzle 24 is supported by

a fixation block 28 equipped in a slide guide 26 attached to

11



stick which plays a role of introducing pure water into the syringe 34 and
discharging pure water by applying negative pressure or positive pressure in
the syringe 34. The actuator 38 is a driving means for plunging or extracting
the plunger 36. It is possible to accurately control positioning by using a
stepping motor and a ball screw for the actuator 38. One end of the
dispensing operation pipe 30 is connected to a tip end of the syringe 34 ig.the
TR AR e B0 R Pt o) a e g on 22
diSRANSING ORBIRNIAN REPE A IS RANMERG tRhe; rea0satigBeNsing: 1RA7 IS
24 as described above. With thus connected dispensing operation pipe 30,
pare watenhdecowaladee iratheayringiei3d, byredrading ihe pluhgen86hl ock
negative pressure is applied inside the nozzle of the reagent dispensing

ndz2 240 aRavd RsagerttlidinjendeldivRrR ANy eha rbagmt dispetding of
nozzle 24. Qn the contrary, in_a case of plunging, the plunger 36, a pressur
e e PRtk S b B00d B T ERLls HecaLS dLfe RARrE 24
discgarge TAndhe DEIngs 34 MRS IBRIRRt diSRENSINGERP#AIS) n
24, and the reagent accumulated inside the Teagent dispensing nozzle 24 is
efaated gdispensed). 4 iA haffpessppbt pipe 0 eonseriedig aabuféerasuiply
section 64 described later in detail is connected to the dispensing operation
phsd BB’ArolihR adigiibsitidreaRel A0 RECas re@vagidivenAcdstagrito
chh the configuration, it is possible to periodically change pure water being
oA SRSATLAGIUG Sforedfside the dispensing operation pipe 30. Therefore, it
s possible i DEeYER T8RSl SOLBHIRIDHUSIT EARATIEATO0 PHPSy 1 i nge

operation fluid. The hot water supply section 42 plays a role of supplyihg
hetmmtepferedibtingeidne eeliaction catriar The hanmater stinpdy aestier 4his
essentially configured by a peristaltic pump 44, a heater 46, and a hot water
sapphhror agka1tTitk peeiRE g puedz Ua iddbssdithallyeautitjurdddneasesia
tube, a roller, and an actuator (none of them shown in the figure). The resin

e T & tafelised ot AR Stiutidh 3R} HaRdpBRARbh tRIABar Wt

[ pr mppd| t) flows therei tu ch -i!'éan' Il
e el M ot i o, Ty ane
eypspdadsilicenduhe/isdeiéfeeaent s ralgy gongistoef airotaper sallpreand
plural revolution rollers revolving around the rotation roller. The roller plays a
réleeofromnapessirdgthee rdse tulsmggainst aspalhandgguezzirg By they be
revolution roller, and pushing out the transportation fluid which is closed in a
cbRirRLsiB redidn®Th B diRGioR 107G olleTreGbIUTBAS FdYcBf ASvelild tos
the original form .is applied on the resin tube thus compressed by the roller.
B‘“ﬁc%%%erfﬁg%rfﬁ p%rtation fluid is an incompressible fluid, plural rollers are
continuoygly reyelvegeangiihgn #1e tpasrortatipgfelidois alkmhepBlinUeEAN
pushed out. Here, the actuator may be those capable of rotating plural rollers.
Azcorgingdo thtis wiodfigupeot perigkdlec puayrdddthegpump itsdleis potesent
contaminated since a contact portion with the transportation fluid (pure water
iR BreBEHterhBbdith el id8nRNAsfeSPRRINeOVhBAIBTY traRspYRALORS
flujd fI%\{vaéTh?rebf&rje,riteis ea tg.gain%ginnan ﬁge%i% cquitior}ﬁendscltraap]. o
TheNEaer 26 p')lays a o6 eat'iné)%e I|ou9e Watér beinga transpori[aﬁong
figishNE304gh speeific %qnff%aﬁw &t tag heptar 46s Mgk negesgapy.ger
cartridge heater and a tube heater are preferable in'a case where
cempactdean iacnoplasized. Fortexamplendge a3dase wehernthe oartsdgei ng
heater is employed, a heater body 46a is wound around by a pipe made of
nietae (Mefcthaftel BEnY Acferid @NabIHethl pipae6th)uRGeI thEbpue dvRtESH
being a transportation fluid is sent through the metal pipe 46b thus wound as
shown in FIG. 1. According to such the configuration, the pure water inside
the metal pipe 46b is heated by heat transfer. Further, in a case where a tube
heater is employed, the resin pipe (tuhe) and the like is wound around by a
rubber heater, and the pure water being a transportation fluid sent through
the resin tube is heated. According to such the configuration, a heat transfer
rate becomes high by employing a silicon resin and the like for the resin tube.



Is possible to avoid temperature decrease, in other word, facilitate
temperature stabilization. With respect to arrangement location of the heater
46, a fluid transportation distance after being heated is preferably short in
order to avoid temperature decrease after being heated. Therefore, in the
count unit 12 according to the present embodiment, the heater 46 is arranged
befween the above-described peristaltic pump 44 and the hot water suppl
R R et 1t Bt e B P LS WA ST T e
eigqtionyaozzie M@Lmrlbensr@tﬂgatsa.(@ur@awaterbwh@ébl rsiaegsiN e
the peristaltic pump 44 and heated by the heater 46 to a collection carrier
cprteslgar@? avhiobsistariangedsis the reagand/cariengergdinertmeurt tseation
54 described later in detail. It may be configured by a metal (SUS) pipe and
ti¥S1iké ot bl \Wed gTBSS pip@ andl & PEliADipe X WeACAI Nt WARIHUPHNE
p%pe 50 ionnected I%(Ehe peristaltic?gurpp 44 thou?h the. heater 46 g .
cBRnectdd' B B9 BRo the BiHer'STHE oY i@ LiEdoR Port AR L LK AtE NI

SUPRYERRE G 485 e ABULLION $i8dIRG S0l hRePelisallicaunR 44 s

connected to the buffer supply section 64 descried later in detail.

Accordingrie treihot waierdsugpy seatjonpd? having supk the cendignratiaradt

is possible to continuously eject hot water from the hot water supply nozzle

A8 drivineiié périskaticpuhiad34 i n The redgéngdeakieieopiainayi ng

mount section 54 js a staie for arran in% %reagen used fﬂ'?:the
S0 c

IGHHE sES e SRBEE HEREALANd 28Il afi. RicolldiolcaRsYS! N9
CBHQPQ?iMﬁreége% TEAQIATBEK Pt B IHUNGSEEOGE GPUBLHDEIOME ) e

60a, and the re arranged In the reagent/carrier container mount section
544 asThgecelladtion camigreartridge holdenss is aneldertpr gekipgrisieng
collection carrier cartridge 82. The collection carrier cartridge holder 56 is
pedEtiatiivaith i ReaBBlockihavwey arhestey el thibe shus sdieswotionecddidry
cartridge 82 can be heated. The reagent cartridge filled with a reagent

uééﬁrfBF’@Hé‘HJr‘r]ﬂ?eQ&éJH&@ Fnégsuﬂ?ﬂl%'t ISahtanged f 'tf?e%ﬁbbﬁfir%t@l? bae
SHROWB01 G5 dNPARRERN GRUHEAS IRG RBCKAGE Ihetg Aoy S IyRse
of reagents, pure water, and the like are filled in respective concaves whic
are seppeateddnt@plurabpieGes: @ined B pis spewsi ind-Iko -3, aad
an upper opening of the concave is sealed with aluminum sheet (film) and the
liki. tAuz oy &0 gudmthecesfiglinationgthegrehgepitis get Sosanr ssur e
outside until the aluminum sheet is removed and opens, and stocked reagent

id ASt E6ntAIRiIRSRYFEY \FASRILBH QRS tredtkd NGERATAE DeRISSE 1B €
ViR of (O Leagenliener caniainey A e RN FIC Re3 /22 40R:
view oOf the reagent cartridge 62.
di spensi ng nozzl e 24, and the reagent accunul ated i nside the
reagent di spensing nozzle 24 is ejected (dispensed).

A buffer supply pipe 70 connected to a buffer supply
section 64 described later in detail is connected to the
di spensi ng operation pipe 30 through a distribution valve 40

such as t hree-way val ve. According to such the configuration,

it is possible to periodically change pure water being an
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A luminescence count tube 60 is arranged in the luminescence count tube
holder 60a. The luminescence count tube 60 is a micro tube for conducting a
luminescence reaction of ATP which is extracted from viable bacteria
collected by the collection carrier cartridge 82. The buffer supply section
64 has a reagent dispensing nozzle control water tank (hereafter simply

referred to as,contrpl water tank.GE% nd a, hot water supply water tank 6
e AL BT st et e TS PR 3T By Sh e Bhe A B Ahge So.

refeRl GERENSING B0FE8xhiSUsed pi Slranlingssdevet otHisvaden @WEe

water) in the control water tank 66 filled in the dispensing operation pipe 30
whicle eonhaatisathieosyrofge penmpa@?2 andotinef ledgent dispensing nozzle 24 is
required to keep higher than that of the water (pure water) in the hot water
supply whkéer Btk 8. athéieiete] vEIah BT 4Rt GitFoPWREEtAAKSAHH Vi ng

ller than that of the hot ly water tank 68 and lated
e RB 0 ot SRR HRELC G Fale ho ward SRl WALET

AHBPyCIHER AR YAUEE than H1atpTdBRIGAUINA (VT 4apkBGst al ti ¢

t

becausé it is poured in the collection carrier cartridge 82 set in the collection
cauigy carfridgebalder 26, andhe centrokvaterdapki6p thuiszset ugis The
connected to the distribution valve 40 in the dispensing operation pipe 30
tRSUGH thlet ek 8Py i TR Sb itital YuFOWatEtESE Y suFRiRidtd tie,

dispensing operation pipe 30 by switching the distribution valve 40, Further,
R TR VBl er SR WA B obTE R e TSGR S o i )
pﬁHéFaF@sP‘ﬁmFP deandssugtionagl by, deye PBW%%%@%‘QC BYMA #8n,  and
The filtration section 72 plays a role of removing a collection carrier in the
colegtiprpeaniarqarindgal82 puhiehuaddutachby het prasee aiectes Hdinne )
hot water supply nozzle 48. The filtration section 72 is essentially configured
blyl 0vactitve peinp 74TArdtaiSectidn tealds7 HETH@BUEEHDh YyLIRpTIZERSE Bubyp
for producing negative pressure inside the suction head 76 described later in

debisi "elrr RhBRIABhEAS 78 XA RylihdMcaNFoly At hithyeRRd: for

OQQQm'e, silicon tube is preferable. The roller consists of
a rotation roller and plural revolution rollers revolving
around the rotation roller. The roller plays a role of
conpressing the resin tube agai nst a wal | and squeezi ng by the
revolution roller, and pushing out the transportation fluid
whichisclosedinaconpressionregion, inadirectionof roller
revolution. Forceof revertingtotheoriginal formis applied
on the resin tube thus conpressed by the roller. Because the
transportationfluidisaninconpressiblefluid, plural rollers
are continuously revol ved and then the transportationfluidis
al so conti nuously pushed out. Here, the actuator may be t hose

capabl e of rotating plural rollers.
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In the filtration section 72 having such essential configuration, a tip end is
connected to a lower part of the collection carrier cartridge holder 56 and the
suction pump 74 is driven so that the collection carrier diluted by hot water
can be suctioned and removed trough a recovery filter 90 (Ref. to FIG. 6).
The PMT section 78 plays a role of measuring luminescence amount of the
ATP in the luminescepce count tube 60. In the count unit 12 according to, the
oresent SrEOIN B o AT <ELbe s Ra Ao b <Pi iried B¢

|oyeRPRELQ the;ldmHpeseente rPHAL Btbe PRUeserist akeveorerordling (@

such the configuration, light produced in the luminescence count tube 60
enkers frans tog uppeopdrt of thedeMd wecton & aediuasiapsoemcedimeuny
is counted. Here, the input/control section 11 which controls the
ab®\e0¥stmsed eomsoheReeldifeRts WatH Fespaekd ahiiaput Vaiué to avs.

lumi t t t tes lumi . t. T
cBTERR LA 50 <H BTt Jot B & T A Byl LG

vighlg hacteria in the air into the collection carrier cartridge 82. The collection
unit 80 is essentially configured by the collection carrier cartridge 82, a

blower farh84 edt isnpactpr agzzierhsas &6 haad iangexhayst fiten8Bell igei ng
collection carrier cartridge 82 plays a role of collecting viable bacteria floating
irktHd ainsPRetclleefiof| ui d. Al t hough specific configuration of

the heater 46 i s not necessary, a cartridge heater and a tube
heat er are preferabl ei nacase where conpactnessi s enphasi zed.
For exanple, in a case where the cartridge heater is enpl oyed,
a heater body 46a is wound around by a pipe made of netal
(hereinafter sinplyreferredtoas netal pi pe 46b), andthe pure
wat er being a transportation fluid is sent through the netal
pi pe 46b t hus wound as shown in FIG 1. According to such the
configuration, the pure water inside the netal pipe 46b is
heat ed by heat transfer. Further, inacase where atube heater
i s empl oyed, the resin pipe (tube) andthe like is wound around
by a rubber heater, and the pure water being a transportation
fluidsent throughtheresintubeis heated. Accordingto such
the configuration, a heat transfer rate beconmes high by
enploying a silicon resin and the like for the resin tube.
Further, since both of theresintube andtherubber heater have
flexibility, possibility of arrangenment is high and it is

possi bl e to secure a heat region for long tinme. Therefore, it
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carrier cartridge 82 is provided with a collection carrier 82a for
collectingviable bacteria (Ref. to FIG. 6). The collection carrier 82a equipped
in the collection carrier cartridge 82 according to the present embodiment is
gelled at normal temperature and is solated by heating. Further, a cavity (not
shown) to be filled with dilution hot water is equipped in a lower part of the

II|n rrier 82a. The recovery filter .
Co ecto C% § F’oaavoe eqo eg at'?ure decrease, in other word,

facilitate tenperature stabilization. Wth respect to
arrangenent | ocation of the heater 46, a fluid transportation
di stance after being heated is preferably short in order to
avoi d tenperature decrease after being heated. Therefore, in
the count unit 12 according to the present enbodi nent, the
heater 46 i s arranged bet ween t he above-descri bed peristaltic
punp 44 and the hot water supply nozzle 48 described later in
detail .

The hot water supply nozzle 48 i s an ejection nozzle for
suppl ying hot water (pure water) which is transferred by the
peristaltic punp 44 and heat ed by t he heater 46 to a col |l ection
carrier cartridge 82 which is arranged in the reagent/carrier
cont ai ner nount section 54 described later in detail. It may
be configured by a netal (SUS) pipe and the Iike or may be a
gl ass pipe and a resin pipe as well. A hot water supply pipe
50 connected to the peristaltic punp 44 though the heater 46
is connected to an end on the other side of the ejection port
inthe hot water supply nozzle 48. Here, a suction side pipe
52 inthe peristaltic punp 44 is connectedto the buffer supply
section 64 descried later in detail.

According to the hot water supply section 42 havi ng such
the configuration, it is possible to continuously eject hot
water from the hot water supply nozzle 48 by driving the

peristaltic punp 44.
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90 (Ref. to FIG. 6) for filtering hot water which dilutes the collection carrier

82a is equipped in a lower part of the cavity. The blower fan 84 plays a role of
suctioning air into the collection unit 80 and striking floating bacteria in the air
against the collection carrier 82a in the collection carrier cartridge 82. In order
to prevent detection error due to contamination of the blower fan 84 itself, the

lower f 4 . . ) )
bO € althg reagent/carrl er cont ai ner nount section54i1s a st age

for arrangi ng a reagent used for the | um nescence neasur enent
and a collection carrier. A collection carrier cartridge
hol der 56, a reagent rack 58, a | um nescence count tube hol der
60a, andthe |l i ke are arranged i nthe reagent/carrier container
nmount section 54.

The col l ection carrier cartridge holder 56 is a hol der
for setting the collection carrier cartridge 82. The
collection carrier cartridge holder 56 is provided with a heat
bl ock having a heater so that thus set collection carrier
cartridge 82 can be heat ed.

The reagent cartridge filled with a reagent used for the
| um nescence neasurenent is arranged in the reagent rack 58.
As sown in FIG 5-B, the reagent cartridge i s a package where
various types of reagents, pure water, and the like are filled
i n respective concaves which are separated i nto plural pieces
(nine in an exanple shown in FIG 5-B), and an upper opening
of the concavei s seal edw th al um numsheet (film andthelike.
According to such the configuration, thereagent i s not exposed
to outside until the alum numsheet is renoved and opens, and
st ocked reagent i s not contani nated by vi abl e bacteri a and t he
like. Here, FIG 5-Ais a top view of the reagent/carrier
contai ner nmount section 54 and FIG 5-Bis a top viewof the
reagent cartridge 62.

A lum nescence count tube 60 is arranged in the

17



is preferably arranged in a downstream side from the collection carrier
cartridge 82 (in a lower side in the collection unit 80 according to the present
embodiment, because the suction port is located in an upper part). In the
collection unit 80, it is possible to determine an amount of the collected air
based on a blow amount and operation time of the blower fan 84. The
impactor nozzle head 86 is arranged, in a per.part of the collection unit 80
MR GO T AR ik e i
82uheedecity of thecaip infipwing into, e coleryion I $R is iadired high i
some extent for striking viable bacteria against the collection carrier cartridge
8afandmeimigcsuppostad. dtawevier om oiddrl te bhtaie highomlbeity, ébevg isre
concern about size increase of the collection unit 80 because a size of the
bfSWeERr 9 FRY 4 rStatiofrraté A8E réduired to increase. Therefore,
according to the pfresent embodiment, in the impactor nozzle head 86,BPIuraI

small-dia hgte Lbfpe%rinééjgpé %réﬁaéb%%t t aft JURHOREY 1) HREBRWE
fap 341 RASSER PR UG STalidiameier-pRENINGs A Strikee AGAINSt ey

collection carrier 82a. In a case of constant air flow, it is"possible to increase
acwioeity ofvaassingafikides) narevanpgan aeaof §opppgssegerT henetoss. it
is possible to obtain necessary velocity without increasing a size and a
rGegiansaté oittRe Moweemanigay THeexAhbst fltepBsi isdrksiaged ma step
o¥vnstream side of the blower fan 84 (in E lower. side in the collection unit

36 A&orfif 16 39 BreSL RPERBORENY Lfalal S P8 ot dihBaRly ARS
I RS (O LSRR e 5
filled in the di spensing operation pipe 30 which connects the
syringe punp 32 and t he reagent di spensi ng nozzle 24isrequired
to keep higher than that of the water (pure water) in the hot
wat er supply water tank 68. Therefore, volunme of the control
wat er tank 66 i s smal |l er t han t hat of the hot wat er suppl y wat er
t ank 68 and accunul at ed wat er i s appropri at el y exchanged. Here,
water in the hot water supply water tank 68 requires |arger
vol unme than that of the control water tank 66, because it is
poured in the collection carrier cartridge 82 set in the

collection carrier cartridge hol der 56.

The control water tank 66 thus set up is connectedtothe
distribution valve 40 in the dispensing operation pipe 30
t hrough the buffer supply pipe 70 so that pure water can be
supplied to the di spensing operation pi pe 30 by switching the

di stributionval ve40. Further, thehot water supply wat er tank
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In the luminescence measurement system 10 consisting of the count unit 12
and the collection unit 80 having the above essential configuration, first,
viable bacteria in the air are collected by the collection unit 80 (Step 10: Ref.
to FIG. 6). Next, the collection carrier cartridge 82 collecting viable
bacteria is taken out from the collection unit 80 and set in the collection
cayrier cartridge holder 56 of the .count unit 12. The collection carrier cartrigge
KRR e Rl R R Gk ki

blark. dia sellesdioncafievds splates bydigating. (ihussseigtegcollection
carrier 82a is diluted by hot water supplied from the hot water supply nozzle
48. ThusTditutéd Icotlaciiam cawtari 82a s ydtianedandotesn@fed bynthvé ng a
filtration section 72 through the recovery filter 90. Viable bacteria and free
ATP HASS EoMmeerdd by thecbllectiohl &atieP BZarémainGakthe irde6\ 8A liedh

90 (Step 110: Ref. to FIG. 6). . After filtering the collection carrier 82a,_the
N R I e e e s
ajdablerhactenia samnle: Eist iareagent(fes AR f%ﬁ”Pya@dﬁfqiﬂgﬁgJ "B a

the reagent cartridge 62 by the reagent dispensing nozzle 24 and dispensed
ifadhe @oliactipr7datier eaglidge @2 rdifree ATés seoved. Bynihig4 i s
operation, it is possible to prevent occurrence of count error of luminescence
afBUAPdUer tP DM ESLERER F e X &I ea88eE by thd erddATRICKERN dead
reaggnt for ATP extraction) é's dispensed on the r%overy filter 90 i

9 :
COReRHaEbieh CARFE e e g biek 1foued B SHENEE NP AP AT
E?g&gﬁ:tﬁgrﬁrgg\ wgglﬁ,b%tﬁqa&oq gpl-?e é%gci)\\//ﬁgegd.wtﬁé 90 (Step 120: Ref. to

An ATP extraction sample Is from the recovery filter 90 in
the collectont eayrien cantrdge 82 apdtdispented alig the |woiresesres count
tube 60. A luminescence reagent is previously dispensed in the
lamdsgenaticyuntaubeB®hd a laptinesdeattd reactionsimpigdneddslyyhe
starts asATPextraction sample is dispensed. In the luminescence reaction_in

@Y R RBAR Lot il 66 99 MRS AD iy RUS domBHRY (e
F?“éTderi(i}iQH Z% (ﬁji%P jtsf% %8‘1“35['98@0& r iAéqc%ﬂdmﬂ gbt:\%?alhm wat er

luminescence measurement system 10 having such the esse

cenfigvsalon: Pesusamiocertoe dramagier af ciwding the vahledeagtreia
sample from the collection carrier cartridge 82 to a step of counting

lumirfgsGenGg.amount are automatically carried out inside the count unit 12
enclosed in an outer shell, there is a little possibility that a viable bacteria

sample i< REENEF B oPRaARMRRNS FUFHE?, BERRRUHNBEsRERERNCE
"SRETNSAEVIRHSRAAISRENSEE IR MBINSS CEBGRCAUIBLUBE 00 S5t ¢ he
count unit 12 according to the present enbodi nent, the PMI
section 78 i s a head-on type and arranged at | ower part of the
| um nescence count tube 60 descri bed above. Accordingto such
the configuration, |ight produced in the |um nescence count
tube 60 enters fromthe upper part of the PMI section 78 and
| um nescence anount is counted.

Here, the input/control section 11 which controls the
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in the reagent/carrier container mount section 54 and subsequently the ATP
extraction sample is dispensed, it is possible to count a self-background light
of the reagent as well. Therefore, it is possible to accurately obtain a relation
between luminescence amount and luminescence time and accurately
perform calculation of an ATP amount based on a luminescence amount, in
ot%ervv(\alpr S coutr)lé gf (\:/iable r?ar?tteré? numnl%er. i t hN?th area ecr)mt open
nfechanism- 100 accoro‘mg?o The presegr?t embOdimentididescrived Ad "PY
shavinen b18ge3-rank 32 ibe EagantIRenMachaName40P riasesptiate
configured by an open needle 102 and the above-described fixation block 28.
Tineagperemerdle 102 is retained by the fixation block 28, together with the
above-described reagent dispensing nozzle 24 and driven by the triaxial

actuator Tee(R&. k¢ HIGoN) URhaBPiad BP e epdmsebald 102§ ik FI G 1
specifically limited, as long as the material has such strength that the needle
oD AR L ol U A A e rbGhE gl 82 e
The 9R NeRAIS1 0P dccerdinpitadhe psesenhembndient shfqimad gb i s
metal rod-shape (cylinder-shape or pole-shape) material and a tip end is cut
obligeealyi 30 thatthef hgedledbg anaadel paitiporaod@n ebtuse portiyeas?2,
end face. According to such the configuration, the aluminum sheet is torn at
tifetA@nepbADRANA HicsReet AidNRaRl & tRadifseapsrainaxiiaost beingr

tarn (cut). Therefore, there is no possibility that a fragment of the aluminum
shBet covering the opening of concave does not fall on the reagent. Thus, it

Is possibig, [0 F&rcﬂ"leé‘fPPBF?‘”&iQF‘FiPBrOf 05 (5398 typugndhe alumigum of

sheet. Further, it is also possible to decrease a pressure required for an
operatin phyakiag kolrongheafunsiinngheet.ne aithe fikadvblaskt2%n
fixes the reagent dispensing nozzle 24 and the open needle 102 in a location
wigreithe eigent ddsp8asirgy ploeyied2d o thie apedl hesdear02 dodsatioB2a
contact with component elements of the count unit 12 including the reé%gent

chftfidgh 62h'tAE Y. 28 HPERRI AurfRRf opehiflgor dhvidind B i<y
RTaNT s ORI YD TIC LR B0 A PR SN KU1 £iS o

mechanism secti in a Y-axis direction, and the reagent dispensi
nggeler 4 iyattached o thediepnd tiaseaf ifeatZ-ads Geectian. An anvrafl
extending in an X-direction is fixed to the fixation block 28 in a location which
is disptaicedifrerarch agtasbinadeddoatiraof the redgentdispensiay inozAle a4
in the Y-axis direction. The pj)en needle 102 extending in parallel with the

rEAGURY disPeRSirlg hb2He'd4 Th #LAMS 'R dith iweiflcHed fFR P& 'of the
29. Accordi he configurafi i ibility. that
ey HgFPr%'{‘q Fwoesé‘qgtzeft‘%oé‘p'%“arf”‘F'th [ tagre is ﬁlﬂé"?sesc:?'\)%g \"/f‘vth‘f;ﬁ%e

reagent ISpensing nozz contacts wi he reagent cartri ge
open reedle 107 Ieakes & bele pnitheiahyminy mialeet. An e Hantieey, t he

there is no possibility either that the open needle 102 contacts with the
reaj¢mtotartndgeré2 erth82adhesreqgeppeidpenaihgwezplar24of t he cavity.
The bl ower fan 84 plays arole of suctioningair intothe
collection unit 80 and striking floating bacteria in the air
agai nst the collection carrier 82a in the collection carrier

cartridge 82. In order to prevent detection error due to

contani nation of the blower fan 84 itself, the blower fan 84
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divides the reagent from the reagent cartridge 62. The open needle 102
in such the retention state is configured so that the diameter of the open
needle is larger (thicker) than that of the reagent dispensing nozzle 24. Inside
the concave in the reagent cartridge 62 which is sealed by the aluminum
sheet, cleanliness state is maintained until the aluminum sheet opens.
Howsyer & shifoce. of e sjuminum sheet uhishis exnased fg outside fs ot
necéossari?y &iéah Arére ore, a Siametst o ol made on the ldmindii sheet
by4heiqnen aeefiert@2 43 1araer hap dRat of the reraent dsPPREINOIIOZAIS
24, so that the reagent dispensing nozzle 24 does not contact with the
s8fawe of thengluminuenpsleseirduenaegeandivisearausecohdinglyt ihen por t
reagent dispensing nozzle 24 is not contaminated due to the contact with the
alimirfiaistéet NHafe UpRediaPftel of the doth REEHRCIODs BrdferdQy it

twice or mqre larger than the diameter of reagent dispensing nozzle 24.

T POSAPL o P FaUI s o G Rhetle 168 B0 M Hedpalny Dased
dispensiROaAs A dNES der Sriversionakiram hednprggeptrphsegion 11
described above and moves the open needle 102 and the reagent dispensing
nozzle 24hkn thp seagenhopen énkehangan L0Aracoogding 1o dre ypsenpar t
embodiment, the input/control section 11 outputs a drive signal to the triaxial
aetudtde16 e SIRFHIIMUONInG tRe opeth idaaie 182MA R st @ithel 6f XaDds

direction or Y-axis direction, after the open needle 102 moves in a Z-axis.
EEEDR AL ST IR AU OB bhEFfBR S LUHDBRed. NURL aE! Y

r3p0¢ oL sippt mﬂ‘{%(}lﬁﬂtg'%(fﬂt%'”t AR A 8?‘|0c{]é'ﬂ? GREIHG cEFancavehichds
formed on the reagent cartridge 62, so that the open needle 102 does not
caNtActiwit enpackagmof the reagent ¢ajtided 6e. pecosding tagguatsthe he
operation, it is possible to broaden a hole of the aluminum sheet in the
reayemcdaraidgarg2. etheasfore, dois PAswilled®l figthop psdicdprobiabitineot
contact between the reagent %:grf)ensing nozzle 24 and the aluminum sheet

duRirR e & Qg AiVAsIYPANYE eRftickYa ridkehat! tRePr&Q9& R dispRPing' 2€

”Pﬁé%%‘é & ’?tﬁ‘g‘@&t‘?%ctbi of Lﬂfﬁi‘?r'éﬁ%@é’éﬂg%rﬁrg% %%(ﬁ?r%y%nt{/leomr

according to the present embodiment outputs a drive signa
CPRHOBI addaxisrditeatiodnfor dhe opesatiery ¢f opgning the akuri@UM sheet
so that a tip end of the open needle 102 is located between a surface of the
aluminunhhetrest ¢a esurtemeoodihegaluminiien phege bef@eba thofe i made)tdred
an interface of a reagent filled in the concave of the reagent cartridge 62.

AcEBAGhG 1o\ eH e EdtiifatiBh U oSdR et TBE o RoH dsistadt ©
with edeadent flgd Fh&*‘%icro”sﬁ?é’ter JNSEelRye: ﬁﬁfﬁ‘? %f R%%S'Qﬂ'%h%t%s
cross-contamination to each other occurs among the plural concaves whic
are filed withyadaty oL igegeei®r opdRithgdeanansPPeR saeehpniagt 10@e
having such the configuration, first, the triaxial actuator 16 is driven by a drive
sigpild! éam dinedapui/eonBdbsectional & dsenvdviogrbieaopenineddlot,02 toi s
immediately above the concave to be opened _ _
possible to increase a velocity of passing fluid by narrow ng
an area of flow passage. Therefore, it is possible to obtain
necessary vel ocity w thout i ncreasingasizeandarotationrate
of the blower fan 84.

The exhaust filter 88 is arranged i n downstreamsi de of
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in the reagent cartridge 62 (the first horizontal movement operation: Ref. to
FIG.7). Next, the Z-axis mechanism section 22 in the triaxial actuator 16
is driven to cause the open needle 102 to vertically descend for making a
hole on the aluminum sheet which seals the concave of the reagent cartridge
62. Here, the input/control section 11 outputs a drive signal to the Z-axis

mechanism section o0 that a tip end of the opep needle 102 is located
B e T SE T v T 8ol AP P2t SR a0
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input/control section 11 outputs a drive signal to the X-axis mechanism
seetion i20qanidi the iYaakisdadchanishe segti@udB. in the triaxial actuator 16 for
slightly moving the open needle 102 in at least either of X-axis direction or
Y-axis dif6@Irfl{tR8 EcBHEMbALREA frheveRien® dpéraBicipIREC t Fa! )t

;j%all b & rive rsi%nal is orlﬁjrg)u(%tled from the |61 ut /((:?;])ntrol sectiton 11 tqelth .
3 b AR SRt STESTOP ARt the Bp R T EcRuRG5" aRbnL Sl
needle 10¢ isfiiefHRueEd ARETIREIF ehBht sy SCERTIRT Bh IS IGAAP Y
open mechanism 100 having such the configuration of the present
eneodinent, ilnstpassibledta apeadhegeagent gartridge 62vin agstate thabihe
reagent cartridge 62 is being set in the reagent rack 58. Therefore,
essential configuration, first, viable bacteriainthe air are
collected by the collectionunit 80 (Step 10: Ref. to FIG 6).
Next, the collection carrier cartridge 82 collecting
vi abl e bacteria is taken out fromthe collection unit 80 and
set inthe collection carrier cartridge hol der 56 of the count
unit 12. The collection carrier cartridge 82 thus set in the
collection carrier cartridge holder 56 is heated by the heat
bl ock. The collection carrier is solated by heating. Thus
sol ated col l ectioncarrier 82ais diluted by hot water supplied
fromthe hot water supply nozzle 48. Thus diluted collection
carrier 82ais suctioned and renoved by the filtration section
72 through the recovery filter 90. Viable bacteria and free
ATP t hus col | ected by the coll ection carrier 82aremaininthe
recovery filter 90 (Step 110: Ref. to FIG 6).
After filtering the collection carrier 82a, the reagent
di spensing section 14 is operated for renoving free ATP and

di viding a viabl e bacteria sanple. First, areagent (for ATP

renoval ) i s dividedfromthereagent cartri dge 62 by t he r eagent
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the reagent cartridge 62 is opened inside the count unit 12 and it is possible
to prevent contamination of the reagent. Accordingly, it is possible to prevent
introduction of viable bacteria to an inside of the system due to contamination
of the reagent and prevent contamination occurrence inside the system

through the reagent. Further, since the triaxial actuator 16 for driving the
r%ﬁ\ ent dlsReng(l)nZ%pnglf 24 is.used as the d{l\ée mecha}_r\l_sérg of the open

needPeeTBQ, s nonedd goqlnglﬁ%résaerg allcr%uatct)rh orcé)rlvmgtolncl)y thé orple(':‘nr
negAle Legandit igRpssikle Ripake thersysiam coppacts [BEEERENGE ¢
NUMERALS] 10Luminescence system (BIOMAYTECTOR) 11linput/control
sestjors $2 Gbantapitehe agent dispersiolg seatiorer r or of | unmi nescence
anount due to a | um nescence reaction caused by the free ATP.
Next, a reagent (for ATP extraction) is dispensed on the
recoveryfilter 90inthecollectioncarrier cartridge 82 havi ng
been renoved of the free ATP, and ATP is extracted fromvi abl e
bacteria on the recovery filter 90 (Step 120: Ref. to FIG 6).
An ATP extraction sanple is divided fromthe recovery
filter 90 inthe collection carrier cartridge 82 and di spended
into the | um nescence count tube 60. A |uni nescence reagent
i s previously dispensed inthe |l um nescence count tube 60, and
alum nescencereactionsinmultaneouslystarts as ATPextraction
sanple is dispensed. |In the |lum nescence reaction in the
| um nescence count tube 60, the |um nescence strength is
counted by the PMI section 78 (Step 130: Ref. to FIG 6).
According to the |um nescence neasurenment system 10
havi ng sucht he essenti al confi guration, because processes from
a step of dividing the viable bacteria sample from the
collection carrier cartridge 82 to a step of counting
| um nescence anount are automatically carried out inside the
count unit 12 enclosed in an outer shell, there is alittle
possibility that a viable bacteria sanple is affected by
contam nation. Further, because the | um nescence reagent is

previously dispensed into the | um nescence count tube 60 set

23



16Triaxial actuator 18Y-axis mechanism section 20X- axis mechanism
section 22Z- axis mechanism section 24Reagent dispensing nozzle 26Slide
guide 28Fixation block

in the reagent/carrier container nount section 54 and
subsequently the ATP extraction sanple is dispensed, it is
possi bl eto count a sel f-background | i ght of thereagent as wel|.
Therefore, it is possible to accurately obtain a relation
between |um nescence anount and |um nescence tinme and
accurately perform cal cul ati on of an ATP anount based on a
| um nescence anount, in other words, count of viable bacteria
nunber .

Next, a reagent open nechanism 100 according to the
present enbodi nent i s described. As showninFIGs. 3-Aand 3-B,
t he r eagent open nmechani sm100 i s essentially configured by an
open needl e 102 and t he above-descri bed fi xati on bl ock 28. The
open needl e 102 i s retai ned by the fixation bl ock 28, toget her
with the above-described reagent dispensing nozzle 24 and
drivenby thetriaxial actuator 16 (Ref. toFIG 1). Amateri al
of the open needle 102 is not specifically limted, as | ong as
the material has such strength that the needl e can nake a hol e
on the al um numsheet (filn) in the reagent cartridge 62. The
open needl e 102 according to the present enbodi nent is forned
of metal rod-shape (cylinder-shape or pol e-shape) material and
atipendiscut obliquelysothat the needl e has an acut e portion
and an obtuse portion at end face. According to such the
configuration, the alum numsheet is torn at the acute portion
and pressed and bent at the obtuse portion wi thout being torn

(cut). Therefore, thereis no possibility that a fragnent of
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30Dispensing operation pipe 32Syringe pump 34Syringe 36Plunger
38Actuator 40Distribution valve

t he al um numsheet coveri ng t he openi ng of concave does not fal |
onthe reagent. Thus, it is possibleto prevent contam nation
of the reagent through the al um numsheet. Further, it is also
possi bl e to decrease a pressure required for an operation of
maki ng hol e on the al um num sheet.

The fi xation bl ock 28 fi xes t he reagent di spensi ng nozzl e
24 and the open needle 102 in a location where the reagent
di spensi ng nozzle 24 or the open needl e 102 does not contact
wi th conponent elenents of the count unit 12 including the
reagent cartridge 62 inthe Z-axi s operation during openi ng or
di viding and dispensing the reagent. In other words, the
fixation block 28 is extended to the Z-axi s mechani smsection
22 in a Y-axis direction, and the reagent di spensing nozzle 24
is attached to the tip end thereof in a Z-axis direction. An
arm29 extendinginan X-directionisfixedtothefixation bl ock
28 inalocationwhichis displaced froman attachnment | ocation
of the reagent dispensing nozzle 24 in the Y-axis direction.
The open needle 102 extending in parallel with the reagent
di spensing nozzle 24 in Z-axis directionis attached toatip
end of the arm29. According to such the configuration, there
i snopossibilitythat thereagent di spensingnozzle 24 contacts
with the reagent cartridge 62 when the open needl e 102 nmakes
a hole on the alum num sheet. On the contrary, there is no
possibility either that the open needl e 102 contacts with the

reagent cartridge 62 when the reagent dispensing nozzle 24
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42Hot water supply section 44Peristaltic pump 46Heater 48Hot water supply
nozzle 50Hot water supply pipe 52Suction side pipe 54Reagent/carrier
container mount section

di vides the reagent fromthe reagent cartridge 62.

The open needle 102 in such the retention state is
configured so that the dianeter of the open needle is |arger
(thicker) thanthat of thereagent di spensi ngnozzle24. |nside
t he concave in the reagent cartridge 62 which is seal ed by the
al umi num sheet, cleanliness state is maintained until the
al um numsheet opens. However, a surface of the al um numsheet
whi chi s exposedtooutsideisnot necessarilyclean. Therefore,
a di amet er of hol e made on t he al um numsheet by t he open needl e
102 is larger than that of the reagent dispensing nozzle 24,
so that the reagent di spensing nozzl e 24 does not contact with
the surface of the alum num sheet during regent division.
Accordingly, the reagent dispensing nozzle 24 is not
contam nated due to the contact withthe al um numsheet. Here,
t he di anet er of the open needle 102 is preferably twi ce or nore
| arger than the di aneter of reagent dispensing nozzle 24.

The triaxial actuator 16 having the open needl e 102 and
t he reagent di spensi ng nozzl e 24 drives by adrive signal from
t he i nput/control section 11 descri bed above and noves t he open
needl e 102 and t he r eagent di spensi ng nozzl e 24. 1nthereagent
open nechani sm 100 according to the present enbodi nent, the
i nput/control section 1l outputsadrivesignal tothetriaxial
actuator 16 for slightly noving the open needl e 102 i n at | east
either of X-axis direction or Y-axis direction, after the open

needl e 102 noves in a Z-axis direction, in other words, after
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56Collection carrier cartridge holder 58Reagent rack 60Luminescence count
tube 62Reagent cartridge 64Buffer supply section 66Control water tank
68Hot water supply water tank

the open operation is conpleted. Here, a range of slight
novenent is within an area of the openi ng of concave which is
formed on t he reagent cartridge 62, sothat the open needl e 102
does not contact with a package of the reagent cartridge 62.
According to such the operation, it is possible to broaden a
hole of the alumnum sheet in the reagent cartridge 62
Therefore, it is possible to further reduce probability of
contact between the reagent dispensing nozzle 24 and the
al um num sheet during the reagent division and reduce a risk
that the reagent dispensing nozzle 24 is contan nat ed.
Further, the input/control section 11 according to the
present enbodi nent outputs a drive signal duringdrive control
inaZ-axis directionfor the operation of openingthe al um num
sheet sothat atip endof the open needl e 102 i s | ocat ed bet ween
a surface of the al um numsheet (a surface of the al um numsheet
before a hole is made) and an interface of areagent filled in
t he concave of the reagent cartridge 62. Accordingto suchthe
configuration, the open needle 102 does not contact with the
reagent filled in the concave. Therefore, there is no
possi bilitythat cross-contamnm nationto each ot her occurs anong
t he plural concaves whichare filled with variety of reagents.
In the reagent open nechanism 100 having such the
configuration, first, the triaxial actuator 16 is driven by a
drive signal fromthe i nput/control section 11 for noving the

open needl e 102 to i nmedi atel y above the concave to be opened
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70Buffer supply pipe 72Filtration section 74Suction pump 76Suction head
78PMT section 80Collection unit

in the reagent cartridge 62 (the first horizontal novenent
operation: Ref. to FIG 7).

Next, the Z-axis nechanism section 22 in the triaxial
actuator 16isdrivento cause the openneedle 102tovertically
descend for maki ng a hol e on t he al um numsheet whi ch seal s t he
concave of the reagent cartridge 62. Here, the input/contro
section 11 outputs a drive signal to the Z-axis mechani sm
section 22 so that atip end of the open needle 102 is | ocated
bet ween the surface of alum num sheet and the interface of
reagent filledintheconcave (vertical novenent operation: Ref.
to FIG 8).

Next, the input/control section 11 outputs adrive signa
to the X-axis nechani smsection 20 and the Y-axis mechani sm
section 18 inthe triaxial actuator 16 for slightly noving the
open needl e 102 in at | east either of X-axis directionor Y-axis
direction (the second horizontal novenent operation: Ref. to
FIG 9).

Finally, a drive signal is outputted from the input
/control section 11 to the Z-axis mechani sm section 22 for
rai sing the open needl e 102, and t he open needle 102 is pul |l ed
upward (Ref. to FIG 10).

According to the reagent open nechani sm100 havi ng such
t he configuration of the present enbodi nent, it is possibleto
open the reagent cartridge 62 in a state that the reagent

cartridge 62 is being set in the reagent rack 58. Therefore,
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82Collection carrier cartridge 84Blower fan 86Impactor nozzle head
88Exhaust filter 90Recovery filter 100Reagent open mechanism 1020pen
needle

t he reagent cartridge 62 is opened inside the count unit 12 and
it is possible to prevent contam nation of the reagent.
Accordingly, it is possible to prevent introduction of viable
bacteriato aninside of the systemdue to contami nati on of the
reagent and prevent contam nati on occurrence i nsi de t he system
t hrough the reagent.

Further, since the triaxial actuator 16 for driving the
reagent di spensing nozzle 24 is used as the drive nechani smof
t he open needle 102, there is no need to include an actuator
for driving only the open needl e 102 and it i s possible to mke

t he system conpact.

[ REFERENCE NUMERALS]
10 Lum nescence system (Bl OVAYTECTOR)
11 | nput/control section

12 Count unit

14 Reagent di spensing section
16 Triaxi al actuator

18 Y-axi s nmechani sm section
20 X- axi s mechani sm section
22 Z- axi s mechani sm section
24 Reagent di spensing nozzle

26 Sli de gui de
28 Fi xati on bl ock

30 Di spensi ng operation pipe
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CLAIMS 1. A reagent open mechanism of a luminescence measurement
system which is capable of setting a reagent cartridge where a reagent is
filled in a concave and an opening of the concave is sealed by a film,
comprising: a triaxial actuator where horizontal movement is represented
by X axis and Y axis and vertical movement is represented by Z axis; a
r%l ent dé'%)tlarﬁsigg nozzle which is driven by the triaxial actuator and capable
o} ithu;areébaﬂ%ﬂﬂnthereagentcanﬂdge; an open needle which is
dglyen bydhe;trigxial actuator and makes a hole in the film; and a fixation
block between the reagent dispensing nozzle and the open needle which
ag@ngeskrhangagent dispensing nozzle and the open needle in such a
location that the reagent dispensing nozzle or the open needle does not
céftact WitH &&nPonent elements of the luminescence measurement system
incdudinge[?ggtrea ent cartridge in the Z-axis operation during film opening

e

tiﬁ1e orr At \%|n°d]a¥8 dngensing time.

42 Hot water supply section

44 Peristaltic punp

46 Heat er

48 Hot water supply nozzle

50 Hot water supply pipe

52 Suction side pipe

54 Reagent/carrier container nount section
56 Col l ection carrier cartridge hol der
58 Reagent rack

60 Lum nescence count tube

62 Reagent cartridge

64 Buf fer supply section

66 Control water tank

68 Hot water supply water tank

70 Buf f er supply pipe

72 Filtration section

74 Sucti on punp

76 Sucti on head

78 PMI' secti on

80 Coll ection unit
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2. The reagent open mechanism of the luminescence measurement system
according to claim 1, wherein a diameter of the open needle is larger than
that of the reagent dispensing nozzle. 3. The reagent open mechanism of
the luminescence measurement system according to claim 1, wherein the
open needle is a cylinder with an obliquely-cut tip end, and end faces have a
pg&tion a%ﬁel v(\a/ié?iaoﬁidg J?FF arndcgt1 Ijotorr}icc)jn é)btuse to a side face. 4. The
reagent open mechanism of the IGfMinéscehce measurement system
aggordingit@ gkaim further comprising a control section which outputs a
drive signal to the triaxial actuator for moving the open needle in an X-axis
dgection ampléart a1y -arizzdieedimadwithin an opening range of a concave in a
state that the open needle is inserted into the film. 5. The reagent open
nf&hanisiEI4RE [filidé€Scence measurement system according to claim 4,
wherein the control section outputs a signal to the triaxial actuator for
operation C{Q\Z%Xisfdi}etc‘?fon so that a tip end of the open needle is located
begyeen e, 'Iéwhlangp%rhiq@gﬁgﬁicgﬁhe reagent filled in the reagent
cartridge. 6. An open needle control method in a reagent open mechanism in
allominesgemeenvedserement system which is capable of setting a reagent
cartridge where a concave is filled with a reagent
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to be divided by the reagent dispensing nozzle and the opening of the
concave is sealed by a film and which comprises: a triaxial actuator where
horizontal movement is represented by X axis and Y axis and vertical
movement is represented by Z axis; a reagent dispensing nozzle driven by
the triaxial actuator; and an open needle driven by the triaxial actuator,

c rNsing: a first horizontal movement operation step of moving the
open needle immediately above the concave to be opened; a vertical
movement operation step of lowering the open needle for forming a hole in
the film; and a second horizontal movement operation step of moving
thius loweéraccapentnegrie ineche@ixsdoectioharidies Yeaxie diesscdioneioent
broadening the opening of the film. 7. The open needle control method in the
réAGE B YEh ehetbatisRPBEE0RTiNG &b IcIdlEh 8, NARIEIH a Ry érid @9 ehavopied

needle is located. b t]we n the film and an inéserface of the re g?nnt filled in the
n

c%nrc%%‘?ﬁtth'es\/éﬂt‘ifca? VbR TRt GRR. O PhE D 5in HEe I8 LD
methodndhe kg$agem pRen é‘g%tpqgiﬁ%according to claim 6, wherein the

second horizontal movement operation is carried out within a range of the
opening af the carcave. act uator where horizontal novenent is
represented by X axis and Y axis and vertical novenent is
represented by Z axis;

a reagent dispensing nozzle which is driven by the
triaxial actuator and capabl e of dividing a reagent fromthe
reagent cartridge;

an open needl e which is driven by the triaxial actuator
and nakes a hole in the film and

a fixation bl ock between the reagent di spensing nozzle
and t he open needl e whi ch arranges t he r eagent di spensi ng nozzl e
and the open needle in such a location that the reagent
di spensi ng nozzle or the open needle does not contact with
conponent elenments of the |um nescence neasurenent system

i ncludi ng the reagent cartridge inthe Z-axis operation during

filmopening tinme or reagent dividing and di spensing tine.
2. The reagent open nechanism of the |um nescence

measur enent systemaccording to claiml, wherein a di aneter of

t he open needl e is | arger than that of the reagent dispensing
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nozzl e.

3. The reagent open nmechanism of the |um nescence
nmeasur ement syst emaccordi ngtoclai ml, whereinthe open needl e
isacylinder with an obliquely-cut tip end, and end f aces have
a portion acute with a side face and a portion obtuse to a side

f ace.

4. The reagent open nmechanism of the |um nescence
nmeasur ement systemaccording to claiml1, further conprising a
control section which outputs a drive signal to the triaxi al
actuator for noving the open needle in an X-axis direction
and/or a Y-axis direction w thin an openi ng range of a concave

in a state that the open needle is inserted into the film

5. The reagent open nmechanism of the |um nescence
measur enent systemaccording to claim4, wherein the control
sectionoutputs asignal tothetriaxial actuator for operation
inaZ-axis direction so that a tip end of the open needle is
| ocat ed between the fil mand aninterface of the reagent filled

in the reagent cartridge.

6. An open needl e control nethodin areagent open nechani sm

inalum nescence neasur ement systemwhi chi s capabl e of setting

a reagent cartridge where a concave is filled with a reagent
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t o be di vi ded by t he reagent di spensi ng nozzl e and t he openi ng
of theconcaveis seal edbyafil mandwhichconprises: atri axi al
act uat or where hori zontal novenent i s represented by Xaxi s and
Y axi s and vertical novenent i s represented by Z axis; areagent
di spensi ng nozzl e driven by the triaxial actuator; and an open
needl e driven by the triaxial actuator, conprising:

afirst horizontal novenent operation step of novingthe
open needl e i nmedi ately above the concave to be opened;

a vertical novenent operation step of | owering the open
needle for formng a hole in the film and

a second horizontal novenment operation step of noving
t hus | owered open needle in an x-axis direction and/or Y-axis

direction for broadening the opening of the film

7. The open needle control nethod in the reagent open
nmechani smaccording to claim6, wherein a tip end of the open
needle is located between the filmand an interface of the
reagent filledintheconcaveinthevertical novenent operation

st ep.

8. The open needle control nethod in the reagent open
nmechani smaccording to claim6, wherein the second hori zont al
novenent operationis carriedout withinarange of the opening

of the concave.
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