TI TLE OF THE | NVENTI ON REAGENT OPEN MECHANI SM OF LUM NESCENCE
MEASUREMENT SYSTEM AND OPEN NEEDLE CONTROL METHOD | N REAGENT OPEN
MECHANI SM BACKGROUND (a) Field of the Invention The present
invention relates to a nechanismfor automatically opening a reagent
pack used in a test by a | um nescence neasurenent system and a net hod
of controlling an open needle in the nechanism (b) Description of
the Related Art Asepsi s and specific biological cleanliness of
wor k envi rommenorarger espEN®EwN N various clinical sites, food
factories, nmedicinal product manufacturing factories, sites of

f undament s ExcENEacEEe $IECAARI s LKeINEITEIIENMEASTREMANTORNETREM AND
requiring the biological cleanliness, the nunber of mcroorganisns in
the air (abrdonEeDbacCNTROL METAHODI Y RERIENT QPENJHESHANIIYACt eri a,
and the |like are counted (viable bacteria count) . As a nethod of
measuring airborne bacteria, an airborne bacteria sanpler for
collecting floating bacteria by natural fall of floating bacteria and
by sucti omAgEROEEPt ai n anpbunt of air has been commonly enpl oyed.

(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 measurement system and a method of controlling an

open needle in the mechanism.

(b) Description of the Related Art

Asepsis and specific biological cleanliness of work
environment are required in various clinical sites, food
factories, medicinal product manufacturing factories, sites of
fundamental researches, and the like. In such the environment
requiring the Dbiological cleanliness, the number of
microorganisms in the aix (airborne bacteria), fallingbacteria,
adhegive bacteria, and the like are counted (viable bacteria
count) . As amethod of measuring airborne bacteria, anairborne
bacteria sampler for collecting floating bacteria by natural
fall of floating bacteria and by suctioning a certain amount
of air has been commonly employed.

In these methods, ordinarily, floating bacteria are

collected on an agar plate, cultured by a thermostat device for



In these nethods, ordinarily, floating bacteria are collected on an
agar plate, cultured by a thernostat device for two to three days,
and a nunber of colonies generated after the culture is counted as
t he nunber of viable bacteria. However, this nmethod has a problem
that it requires longtinme to culture viable bacteri a.
Meanwhi | e, as a nethod capabl e of counting the nunber of
m croorgani sns in short time, a nmethod of converting the nunber of
m cr oor ganiwits clyhreeaday ¢ ngnARPn(dden esi ol ciriieRhosphatte)] dfterg tan
intracel lul ar conponent by a biolum nescence nethod is well known.
Thebi ol um melsperciretchodedployba fubiefrer§ wikbte frercaseibuniivesyence
reaction, where a |lum nescence reagent which contains basic luciferin
and enzynethigingehed daissa pirrbdenitiiatal s gpghersslongoninghielrvésmirai ns
ATP extracted froma cell of mcroorganism ATP anmount is obtained
from a | unirdscemestanbant which is produced by the reaction, and the
nunber of viable bacteria is cal cul ated based on ATP anount per one
vi abl e bact eri uifeapgbeht. @scufeRtcd iRedIl6ses CRURFLRE dhecBts g Tt he
nunber of vjable bacteria by using such the | um nescence reaction.
Accor di ng PFETRICROE™BILICHNT AGTE hé PRI, Obronv abF erbEE RSBy a
kit disclosed in Japanese Unexam ned Pat eErgt plicati %n, Publ i c%ti on
No. H11- 15859% (PRFEAPABR UeME*EPr1RE #EF psisnprdne ot ot h wrbatfe
assured effect in termsegﬂ‘ rreduct i on of as r.egent. tinme. Ho er, in
2 case whePE Tt APa R HUTE Mt "I RAbPY BaCrar r 8 58] dEred t o
count, a lumn scence

15 we TIOWI1 .

The bioluminescence method employs a
luciferin-luciferase luminescence reaction, where a
luminescence reagent which contains basic luciferin and enzyme
luciferase ig mixed with a sample solution which contains ATP
extracted £rom a cell of microorganism, ATP amount is cbtained
from a luminegcence amount which is produced by the reacticn,
and the number of viable bacteria is calculated based on ATP
amount per one viable bacterium. Patent document 1 discloses
a kit for counting the number of viable bacteria by using such
the luminegcence reaction.

According to a method of counting the number of wviable
bacteria by a kit disclosed in Japanese Unexamined Patent
Application Publication No. H11-155597 (Patent document 1}, it
ig possible to achieve the assured effect in terms of reduction

of measurement time. However, in a case where ultra minute

amount of viable bacteria is subjected to count, a luminescence



anount itself is mnute. Therefore, there is a probl enof great

i nfl uence of background | um nescence caused by such as inclusion of
resi dual ATP and ATP not to be counted, and it is inpossible to

obt ai n good neasurenent accuracy. Meanwhil e, in a | um nescence
measur enent system di scl osed in Japanese Unexani ned Patent
Application Publication No.2008-249628 (Patent docunent 2), viable
bacteria adhered to a nozzle for dispensing a reagent and background
| um nescenoewdherinsed ff fominese duadheAdPoes etbent field edoblsm thatreat

| um nescence neasurenent can be conducted accurately and pronptly.
Accor di ng irf tdeackundinebeehgecurshs Unsheatcayst eardist| byecsuah t he
Patent document 2, it is considered possible to neasure accurately
and prorrptiryllewennt@@u@ﬁl#ﬁhtﬂ%ﬁn@rﬂﬂ)ﬁom‘%Fblbé Gagttad.aang it is

| um nescence-counted. However, in a case where viable bacteria count
in mnute WMAARLbLS posehiia Woﬁh@eéﬁl@f@iﬁfﬂi $EFBEREY i n Pat ent
docunent 2, contam nation inside the systemexerts great influence on
a count val ue. MeRnwxbh e, it raéag]éﬁftml‘j@é?&nF%r TERT HESEStce SYsten
measurenent is set in the_systemafter it, is opened outside the

system tH&Ioseqd podsi b???"i‘%ﬁ%ﬁ COREERRIRES 0P BT r FPRIUEAN R

period fromopening to setting in_the s stem SUM\/ARY ob] ect, of
t he preserﬁu}?lﬁ'\i’@ﬁf'gﬁn e %Q)Oap% °dé a“ﬁ% aseumeny ),

bacteria adhered to a nozzle for dispensing a reagent and
background luminescence derived from residual ATP are
controlled, so that luminescence measurement can be conducted
accurately and promptly.

According to the luminescence wmeasurement system
disclosged in the Patent document 2, it is considered possible
Eo measure accurately and promptly even though minute amount
of viable bacteria is luminescence-counted. However, in a case
where viable bacteria count in minute amount is possible by the
gystem disclosed in Patent document 2, contamination inside the
gsystem exerts great influence on a c¢ount value. For example,
a reagent used for luminescence measurement is set in the system
after it is opened outside the system, there is a possibility
of contamination occurred during a period from opening to

getting in the system.

SUMMARY

An object of the present invention is to provide a means



capabl e of controlling introduction of viable bacteria to an inside
of the system and occurrence of contam nation inside the system
Further object is to particularly provide an automatic reagent open
mechani smin the | um nescence nmeasurenent system and an open needl e
control nethod for a reagent open nechani sm In order to
achi eve the above objects, a reagent open nmechanism of a | um nescence
measur enment system according to the present invention has a

confi gur atdegrabdeseor | et rodlawy oteagenti oopeh netlanbsmefiato an

| um nescence neasurenent system capable of setting a reagent

cartri dge,inshgieeca theagertem and ptdedranregot oprobwrimadi aniopeds hje of
the concave is sealed by a film conpri sing: atriaxial
act uat or whertemhor Fudriteal opvenehtoipantégrésehy @éObifd&)(aaﬁU@Oalﬁéiw’
axis and vertical novenent is represented by Z axis;

reagent diZREeSitrPaTORe FRAMITTE k0 itdedkiyiae Wﬂ?ﬁéﬂ%ﬁﬁﬂéﬁmant @Cﬂsﬁaﬁ‘or
and capable of dividing a reagent fromthe reagent cartridge;

an open nel BRWREERFRAIMY FORRE DYy MERROE FRHE APAERT AP IRiRBs a
hole in the film and a fixation block between the reagent

di spensi ng nozzf'8 &RFY He Gperteigete With RIrFaRGes® tHAIBAgE Fn

di spensi ng nqQzzl,e and the open needle in such a |ocation that t
reagent diGSERSRY Ho2 AEIBF ST HRCOPEASHERHTE THEThatCXohct®

conponent el%ﬂ&&t%ngénéighlﬁgg ne%%ﬁ?%guﬂﬁgﬁﬂf%ﬂ%@%lﬁgétbe ow.

A reagent open mechanism ¢f 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 sealed by
a film, comprising:

a triaxial actuator where horizontal movement 1is
represented by X axis and Y axis and vertical movement is
represented by Z axis;

a reagent dispensing nozzle which is driven by the
triaxial actuator and capable of dividing a reagent from the
reagent cartridge;

an open needle which is driven by the triaxial actuatoxr
and makes a hole in the film; and

a fixation block between the reagent dispensing nozzle
and the open needle which arranges the reagent dispensing nozzle
and the open needle in such a location that the reagent
dispenging nozzle or the open needle does not contact with

component elements of the luminescence measurement system



including the reagent cartridge in a Z-axis operation during film
opening tine or reagent dividing and dispensing tine. Furt her,
in the reagent open nechani smof the | um nescence neasurenent system
havi ng the above features, a dianeter of the open needle is
preferably larger than that of the reagent dispensing nozzle. Such
the configuration allows no contact between a filmsurface after
bei ng opened and the reagent dispensing nozzle. Accordingly, it is
possi bl e tindquuenast cleont=arienat ¢ont: ifddehenr £ ageti sdospedsidig doezday e

t hrough the filmsurface. Further, in the reagent open

mechani sm foflna opemni ng scane emeasgeetedhtvislisice anfadi swersticly thee.
features, the open needle is a cylinder wiwth an obliquely-cut tip
end, and end fa€ertlasra portitddre acwegentt hopesi deedtagd sandocd pohtei on
obtuse to a side face. According to such the configuration, the film
i s torn atlutigegcanee porasugeneahdsystdms haging orhe @oaveofdytungs, a
pressed and bent at the obtuse portion. Therefore, there is no

possi bi | i t3iateaeract rdgnenengteadie i nhedereplrglateeropbai rigiast f he
concave falls into the reagent. Therefore, it is possible to_prevent
cont ani natfh T6fIEHe FERGBALNY AYBFSR - t R Fhe configurapien Rl ovEhe
reagent open nechanismof the | um nescence_neasurenent system havi ng
such the fRRACTPEECEMPTTSESs 2af LHRtTHITaSECRF bR WT1CH BREPTT 78 GPFve
signal to the triaxial actuator for open,needle.%g X-axi s

nnving.ttf;

di rect i on HEGE VLERPESINY 1T wiCAPhIEE Bpenitng & &FE 181 ate
concave in a state that, the op eedle is j.nserted into.t fil
Aocor di ng R SEHCHETUSHE LGOI Fon oPEorE aEerhr s Y Bt banar phe
hol e for”%91inH%e55i%QleSUCh the configuration allows no contact
bet ween the'FilTm sirface after bei ng opened and the reagent

R
surface. measurement gystem having such the features, the open needle
is a cylinder with an obliquely-cut tip end, and end face has
a portion acute with a side face and a portion obtuse to a side
face. According to such the configuration, the film is torn
at the acute portion, and it is not teorn (cut off) but pressed
and bent at the obtuse portion. Therefore, there is no
possibility that a fragment of the film covering the opening
of the concave falls into the reagent. Therefcre, it 1is
possible to prevent contamination of the reagent through the
Eilm.
Further, the reagent open mechanism of the luminescence
measurement system having such the features comprises a control

gection which outputs a drive signal to the triaxial actuator

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



Further, in the reagent open nechani smof the |um nescence

measur enent system havi ng such the features, the control section
outputs a signal to the triaxial actuator for operation in Z-axis
direction so that the tip end of the open needle is |ocated between
the filmand an interface of the reagent filled in the reagent
cartridge. Such the configuration allows no contact between the open
needl e and the reagent filled in the reagent cartridge. Therefore,
there i s nineessbbiwithint enpipedicg caoss of ontcamcast i ionaamorige tbagent s
filled in concaves even in a case of plural concaves to be opened.
Furt her, ivheopden needehievanddrsedbdweo difjeeft . akcopedinedd euch
control nethod in a reagent open nmechani smaccording to the present

i nvent i on tits: aanbpewnr aicient] e itohs rodssigligoto i rerdamnthe seekic &ormed
measur enent system which is capable of setting a reagent cartridge
where a cowcave fignf.j | feeh wherrwfieagentor G 1BevEi v GeatBYT Po¥EFRNt
di spensi ng nozzl e and the opening of the concave is sealed by a film
and whi ch E¥npiieerfaceraibgrabPehied eREBEIATEY BLRdErIshHE L1 TRSTERBAL
axis is represented by X axis ,and Y axjis and vertical nobvenent axis

i s represet@@d by FCBGELIEYr ehly it PUF ST FRFHOZA S P TRy “Fhe

triaxial actuator; and an. open .needl e ri% b %Ee 1TLﬁr3 axsi al

act uat or, Torpls SPAGENT AISPENFING, BPZRYLT | ue??l Ve 3PS E on

step of moving the gpen needlg, | mediatel y above Lhe, saneare teype

opened;
luminescence measurement system having such the features, the
control section outputs a signal to the triaxial actuator for
operation in Z-axis direction so that the tip end of the open
needle is located between the film and an interface of the
reagent filled in the reagent cartridge. Such the
configuration allows no contact between the open needle and the
reagent filled in the reagent cartridge. Therefore, there is
no possibility to produce cross-contamination among reagents
filled in concaves even in a case of plural concaves to be opened.

Further, in order to achieve the above objects, an open

needle control method in a reagent open mechanism according to
the present invention is an open needle control method in a
luminescence measurement system which is capable of setting a
reagent cartridge where a concave is filled with a reagent to
be divided by a reagent dispensing nozzle and the opening of

the concave is sealed by a film and which comprises: a triaxial

actuator where horizontal movement axis is represented by X axis



a vertical novenent operation step of |owering the open needle for
formng a hole in the film and a second horizontal novenent
operation step of noving thus | 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 method in the
reagent open nmechanism in the vertical novenent operation step, a
tip end of the open needle is |ocated between the filmand an

i nterface aid rthexirscagentertikbbedaveniehe acocay eepBashnt éi byohtaxdk ;

all ows no contact between the open needle and the reagent filled in

t he reagem wmceniddgespeiirmef npezle Werigensbndlpossiibkial yadtaapooduce
cross-contam nati on between reagents filled in the concaves even in a
case of plandknceeeavesitcodbivaspbndde triaxialRetisdior, | eomapdly inhe
open needle control method in the reagent open nechanism the second
hori zont al noverehirUpbpPat FOH- St BRVEBERRPPREYC bAR SREP HIhmav iR aeof

t he opening of the_concave. Such the control allows no contact

bet ween t hePYpéreeietdiBmafPr iy PEaYEnERe A dGe toTRRI&IBIE it is
possi ble to prevent breakage of the package of the reagent cartridge
whi ch is causedbYeTolftec POWFTFt KESEPERCREEdPeChnPwering the open

cross-contam pation which is caysed by splash of the reagent.

Accor di ng ??F%hﬁafP@aﬁ@ﬁTK%%éh%HQEhéﬁigﬂ?d¢§VWe m nescence
ST SRR SR SIS alEER B e
prevent introducti vi‘a o | 0 dan insrae the 'Sy m
due to cont.amnation.of the r ent _a Qccurtence of contang nat.i.on
nsi de t he SR TOHCTRS QSR TR T eagenr & e dLFECTicH aRd/oR Y A3k

direction for broadening the opening of the £ilm.

Further, in such the open needle control method in the
reagent open mechanism, in the vertical movement operation step,
a tip end of the open needle is located between the £ilm and
an interface of the reagent filled in the concave. Such the
control allows no contact between the open needle and the
reagent £illed in the reagenti cartridge. Therefore, there is
no possibility to produce cross-contamination between reagents
filled in the concaves even in a case of plural concaves to be
opened.

Further, in such the open needle control method in the
reagent open mechanism, the second horizontal movement
operation step is carried cut within a range of the opening of
the concave. Such the control allows no contact between the
open needle and the reagent cartridge. Therefore, it 1is

possible to prevent breakage of the package of the reagent



Further, according to the open needle control nethod in the reagent
open nechani sm havi ng such the features, simlarly to effect of the
above system it is possible to prevent introduction of viable
bacteria to an inside of the systemdue to contam nation of the
reagent and occurrence of contam nation inside the systemthrough the
reagent. [ BRI EF DESCRI PTI ON OF THE DRAW NGS] FIG 1is a

bl ock di agram showi ng a configuration of a | um nescence neasurenent
system cartridgeGrhich s sacgehsinityl coviave showi e apsndeeedle and

configuration of a count unit. FIG 3-Ais a front block
di agr am showsiy cantrainhngiordi ghiahiion cefisad reageheslo pénthe cleagiesm
according to an enbodi nent. FIG 3-Bis a plane bl ock diagram

showi ng a nai n @GAPTGLRAL iton Ghet heergefentorsPenMateHakiT S modccShdi ng
to the luminescence measurement system having such the features, it
ig possible to prevent introduction of wviable bacteria to an
inside of the system due to contamination of the reagent and
occurrence of contamination inside the system through the
reagent .
Further, according to the open needle control method in
the reagent open mechanism having such the features, similarly
to effect of the above system, it 1s possible to prevent
introduction of viable bacteria to an inside of the system due

to contamination of the reagent and cccurrence of contamination

insgide the system through the reagent.

[BRIEF DESCRIPTION QOF THE DRAWINGS]

FIG. 1 is a block diagram showing a configuration of a
luminescence measurement system.

FIG. 2 is a schematic view showing a side configuration
of a count unit.

FIG. 3-A is a front block diagram showing a main
configuration of a reagent open mechanism according to an
embodiment .

FIG. 3-B is a plane Dblock diagram showing a main

configuration of the reagent open mechanism according to the



enbodi nent . FIG 4 is a perspective view show ng relation
between a Z-axis mechani sm section and a fixation block, a reagent
di spensi ng nozzle, and an open needl e. FIG 5-Ais a plane
vi ew showi ng a configuration of a reagent/carrier container nount
section. FIG 5-Bis a plane view show ng a reagent cartridge.
FIG 6 is a flow diagram showing a state of |um nescence nmeasur enment
by the | um nescence neasurenent system FIG 7 is a view
expl ai ni ngembddimehthori zontal novenent operati on anong reagent open
operations by the reagent open mechani sm according to the enbodi nent.
FIG 8 is a viewIexp! disnanprspeettivealtiavoebrenhg opdrat porbaiwssg &he
reagent open operations by the reagent open nmechani smaccording to
t he enbodi Freartis mechanism section and a fixation block, a reagent
dispensing nozzle, and an open needle.

FIG. 5-A is a plane view showing a configuration of a
reagent/carrier container mount section.

FIG. 5-B is a plane view showing a reagent cartridge.

FIG. 6 is a flow diagram showing a state of luminescence
measurement by the luminescence measurement system.

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 ig a view explaining a second horizontal movement
operation among the reagent open operations by the reagent open
mechanism according to the embodiment.

FIG. 10 is a view explaining an open needle retraction

operation among the reagent open operations by the reagent open

mechanism according to the embodiment.

[DETAILED DESCRIPTION OF THE EMBODIMENTS]
Hereinafter, embodiments of the reagent open mechanism

of the luminescence measurement system and the open needle



FIG 9 is a view explaining a second horizontal novenent operation
anong the reagent open operations by the reagent open nechani sm
according to the enbodi nent. FIG 10 is a view explaining an
open needl e retracti on operation anong the reagent open operations by
t he reagent open nechani sm according to the enbodi nent. [ DETAI LED
DESCRI PTI ON OF THE ENMBODI MENTS] Herei nafter, enbodi ments of
t he reagent open nechani sm of the | um nescence neasurenent system and
t he open needlrel methdd ah tid hedgent tden eageati opercoedhanitanthe
according to the present invention are described with reference to
t he dr aw ngssent invefité oneagedts apdrdmeciiane Sarafce te tharireesogace
measur enment system according to the present invention (hereinafter,
sinmply referredThe asezsagentorggen megbhanssm 400, tie ef luntimeprEsce 3- A
and 3-B)) is nounted on the |um nescence neasurenent system
( Bi omayt ectasSprement  system according to the present invention
(hereinafter, simply referred to as reagent openr mechanism 100,
(ref. to FIGs. 3-A and 3-B)) is mounted on the luminescence
measurement system (Biomaytector).

First, an overall configuration of the luminescence
measurement system (Biomayvtector) 10 i1s described with
reference to FIG. 1. FIG. 1 is a block diagram showing a
configuration of the luminescence measurement system. This
luminescence measurement system 10 is configured by a count unit
12 and a collection unit 80.

The count unit 12 has a reagent disgpensing section 14,

a hot water supply section 42, a reagent/carrier container mount
section 54, a buffer supply section 64, a filtration section
72, a PMT (Photomultiplier tube) section 78, and an input
/control section (control section) 11. Such the respective
component elements are arranged in a casing.

The reagent digpensing section 14 1s essentially
configured by a triaxial actuator 16, a reagent dispensing
nozzle 24, and a syringe pump 32. The triaxial actuator 16 is
a means for moving the reagent dispensing nozzle 24 (described

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



First, an overall configuration of the |um nescence nmeasurenent
system (Bi omaytector) 10 is described with reference to FIG 1. FIG
1 is a block diagramshowi ng a configuration of the |um nescence
measur enent system This | um nescence neasurenment system 10 is
configured by a count unit 12 and a collection unit 80. The
count unit 12 has a reagent dispensing section 14, a hot water supply
section 42, a reagent/carrier container nount section 54, a buffer
supply seaidieried,ackubikbinatiososeiired H2a Ya aRVE nelhahosulsepl der
tube) section 78, and an input /control section (control section) 11.
Such the rigsspect Xvaxtonpecienii sl enentisnake, aandnget- dxisa neadbnfsm

The reagent dispensing section 14 is essentially configured by a
triaxi al actardbor216, Taereagent medispensi agenoxz/lé P arapdgad sy ange
punp 32. The triaxial actuator 16 is a neans for noving the reagent
di spensi ngquopszzbar 24£ (tdheseysised Vaawer spbacelésdidt) restuiqfesl seguch.

| ocation. FIG 2 shows a side face of the count unit 12. As

i | lustrat éhauefPrs, 2n the Ounaxivaitadtudcseorgéngsto the present
conf i gur edbyaY- axi smechani spsecti on 18, an X-axi s nmechani sm section
20, and a FRPGLgcREcfaht PR SEETPEAT 282 Fhesed B 3 dreURRAIATHISEEE on
18 is arranged at an upper part of the system where space i s _not
restrict ePEbAMALTEHOPF Y ELOT A8E r?etté‘ﬁéﬁfi et 1122 89 AF NF™ 5t he
present enbodinent, a, sfepping nmotor 18a is used as a driving

act uat or, %Hﬂiﬁﬁ'8p@FﬁYFﬁ£q§ﬂgt98ﬂ'l8c attached to a linear guide 18b
is slid by a driyvi bel t 18d. On.the qgther hand,.the X-axis
mechani sm sect i 8f %geaoﬁ:&lqhgaﬁgaxﬁ%e FeERani C%saencltsfnorsleﬁle%q 1?28(.10 €d to
Lhe Operatign sectiondBc acs dLlilSu s Lo DAUE LU SRAGE st ion

Ther ef or e, éacdhpactnﬁg Gator s enp
mechani sm segt.i on d .t he. Z-axi i S i.on cogpact
act uat or i%e%lfﬁa%ggs%ed%??héf% t&hﬁ%_ﬁg%ﬁtog rat%gg[sdeg n%%%?g%ﬁr(? 'ag_groj
ecting axi S, deNGREAQESET DY SnbRSyGer HdMBheh tHEUSLaX] Snetyshedhl Nt o
a hollowrotor. As an operation principle, the driving systemis a

steppi ng nptar; Andot hgs AR eChkRg ddrhrisndsbat | ob GheW. TiC cdhegl v,
even such a conpact size enables highly accurate positioning.

The reagenicdi=5ReNsE ROsRPZZ] & RAabsus J1OZEL €n WhicehrRt &Y S @ot & anaf
di vidi ng and di spensing various reagents used for |um nescence

counting. Apraytaciipaki Poktidebrhbeny aagarie -dispenst RYrns akes24
is showmn in FIG. 3 and 4. As shown in the figures, the reagent
di spensi ngsywozzl €n2é hshsupporieadhy As faxxaddeaathbackr 28 g, pped in
a slide guide 26 attached to
driving system is a stepping motor and the projecting axis is
a ball screw. Accordingly, even such a compact size enables
highly accurate positioning.
The reagent dispensing nozzle 24 is a nozzle which plays
a role of dividing and dispensing various reagents used for
luminescence counting. An attachment portion of the reagent
dispensing nozzle 24 is shown in FIGs. 3 and 4. As shown in

the figuresg, the reagent dispensing nozzle 24 is supported by

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

11



t he conpact actuator being the Z-axis mechani sm section 22. Such the
supporting configuration facilitates stabilization of an up-and-down
operation. Here, FIG 3-Ais a front block diagram showi ng a relation
bet ween an overall configuration of the triaxial actuator 16 and the
reagent dispensing nozzle 24. FIG 3-B is a block diagram showi ng a
pl ane configuration in FIG 3-A FIG 4 is a perspective view show ng
a relation between the Z-axis nechani smsection 22 and the reagent

di spensi ngHWzoh@a24. actuator Aedhgpehnsi Ngdpematheni g peecddloconnect ed
to the syringe punp 32 described later in detail is connected to a
back end fudhhehe sageatt dispensingatdzz|md4ditihes reagehl zati spensi ng
nozzl e 24 divides a reagent by applying negative pressure in this
nozzl e t hraougip-tne -dowpenst raf ioper aticoa, pFpe. 30-Aand di Sponds bilhak

di vided reagent by applying positive pressure in the nozzle. Here,

t he reagerdiativapesisdwrigicnezsletignhprvsenfar pEdrayl gonssnr e pf pe,
met al - made pipe as well as gl ass-nade pipe. _ The syringe punp
32 plays atlroksietizbatEBrtPhdSafndehgalsadeil 8 PLpine et el 2¢.
according to the present enbodi nment) for dividing and_di spensi ng
reagent t HFigh ~Bhes ab A& eSErT AT SPEHGBALE A ISFENSPREHEAAE™2A% The
syringe pu 32 is essentially configured by, ,a syringe 34, l,.unger
36, and aﬂgg%tdﬁfbr §§G'Tﬁel%y?iPﬁﬁ?EﬁftP§ea¥f§Wk e (ﬁiﬁﬁ}agdpﬂ

wat er being an actq?tion fluid. The}P|UQ%%L 36 éi a %ugg stick ghich
plays a rdPEBET nttodtct iy plf e tdt THid The’ sy PPigs S84 TERd="

di schargi ng, pure water b pl yi ng negative pressure or positive
pressure iéh%ﬁﬁ?%ﬁ??iﬁaézg éﬂ%he actuator 38 is a driving neans for
pl ungi ng or extragting f.h Lunger 36. Lt_ | ' t - |y
control positi o% ‘rg[ligsEf)esnshlsr‘l%ngp%:agctleoﬁlp?%8tJa r?ocjt %ro nggﬁ%ﬁ %’gl Phgg“ﬁ}gvﬁégr

t he actuat . - of t hSPensi rat,i i O0is
connect ed ?%m%%?i8e2%51%$§€%§g§y§?ﬁ8§2%& ?% ?1§Q§§$$%SE %Bﬁﬁﬂggna

having suche the ¢enLigur&ldRRe:8q0hoihes 2and e tr@%g@hép&ib%ié?&ing
operation pipe 30 IS connected to the reagent dispensing nozzle 24 as

described aboye W hb1duws cenngehedh di-ppehshdhLoperakl fRefipe 34,

pure water accumulates in the syringe 34 by extracting the plunger
36, negativei Pressare tisray iad iasigadihe rpezheioh bhger sagent

di spensi ng nozzle 24, and a reagent is injected (divided) into the

reagent di spehsiadgrnes dieiddd r@agehe woabpBying bbsattaseretspteing ng

the plunger 36, a pressure inside the reagent dispensing nozzle 24

i ncreases bteeausezlpUur eHeat er titk scdhwyaged dispmms heg siysi zige 234 nay teved

to the reagent dispensing nozzle 24, and the reagent accumul ated

i nsi de t hefoxegenby despessnigadozplipe 24npsakjeoiedpich spenved). as
glass-made pipe.

The syringe pump 32 plays a role of controlling an
actuation £fluid (pure water according to the present
embodiment) for dividing and dispensing reagent through the
above-described reagent dispensing nozzle 24. The syringe
pump 32 is essgentially configured by a syringe 34, a plunger

36, and an actuator 38. The syringe 34 is a tank for storing

pure water being an actuation fluid. The plunger 36 is a push
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A buffer supply pipe 70 connected to a buffer supply section 64
described later in detail is connected to the dispensing operation
pi pe 30 through a distribution valve 40 such as three-way val ve.
According to such the configuration, it is possible to periodically
change pure water being an operation fluid stored inside the

di spensi ng operation pipe 30. Therefore, it is possible to prevent
error of count data due to contam nation of the operation fluid.

The hot wadeircksuppky seefd on b2 epbaysniarsdicd naf paupphytary iab water
for diluting the collection carrier. The hot water supply section 42
i s essentisftinogeonki gudedibyhargierd stualet watpunby 44pe by igatregagbyeand
a hot water supply nozzle 48. The peristaltic punp 44 is essentially
conf i gur edb1BEsuneesy postbéye dneskhee  irande aryracggai®dr Themeteftbhem
shown in the figure). The resin tube is a tube used for sending

sol ution, ¥hds pafsporncatiegnst for lUpgiagwer extracthad prles eiunger
enbodi nent) flows therein. The tube which is nmechanically conpressed
by the rolier pEcferapsitimsofdesUstelyycaHd dupabt iR Nanely YEaRI
exanple, silicon tube is preferable. The roller consists of a
rotation rdl3EPrdRg pruealak okt toRCFBN I tPevaFvrHPardund t he
rotation roller. The roller plays a role of conpressing the resin
tube against a WAFISHhELSdifed? PR DY RREFRYVOTUPBR %OOEF&QHD&H&IECI
pushing out the transportation fluid which is cl.osed_ in c r.essi on
Pogi on, i n% TPECERO ol TP VBT eVl dFi BRS Tor B P PR (g Po

th i ginal .f [ | i on th i.n tube.th d.by th

rortor. "ottt o ke SoRRREBET Eat on ol LTHUTL BRI Alormroc B rdi d,
I I | ] ti I . [

Fluia i arge s mibaly e T ¥F P ataiEe AR GRIRpA Y "

those capabl e .of SQUALLRY PR TOMLEAS thus  condRQhTl dikdidlys

configured peristaltic punp 44, the punp Itse I's not contam na

since a cogtact: Rerbion 2w LN @atLANSRRELALESD if Bhd LRULG W 8F i N
the present” enbodinent) is only inside the tube where the

transpor t at 0, i iwigte fd ?%ngJP%ﬁa(?fIQé tivle pSe SASE 19 HBNALAEI M A0e
aseptic condition and cl ean. e heater 46 plays a role of
heating t henpuir-1at&f thei Rgadedd anspent dhd A zkhbi th, Ahthaughhgent
specific configuration of the heater 46 is not necessary, a cartridge
heat er andia idjkechaateivatel)piaterall ecbhear cispatlzahg sorgactoness

i s enphasi zed. For exanple, in a case where the cartridge heater is
enpl oyed, @nhaatemnthady, 468a 8 swainel argtomac: Heypaupgge3 emndeo s snmeeal
(hereinafter sinply referred to as netal pipe 46b), and the pure

wat er bei ngnside ahs perpani ol fdegisdngsiceamit Thriogghatsde beetake piype 46b
t hus wound as shown in FIG 1. According to such the configuration,
the pure wetlesr idiscderghe Jmsmalthpi periygls 3¢ hearwtedyohehe tgamesfer .
Further, in a case where a tube heater is enployed, the resin pipe
(tube) andditeendipg pezwbtirid .apsdndhdyeadenbbr?clivrréed angidhdhsur e
water being a transportation fluid sent through the resin tube is
heat ed. AcE®F¥ g FEPeRERNY MO T i2duitat Porctedl HEdererapdX er rate
beconmes high by enploying a silicon resin and the like for the resin
tube. Further, i ®EIB5t AUBPLY iR1B%sih WEChRd FRe?r Bbber™ Hawmpdy

have flexibility, possibili.t f arrangenent,_is high and it is
possi bl 6 tESEH ch FERITIER O For Aot iite, I THAPERGFES (- the
dispensing operation pipe 30 through a distribution wvalve 40

such as three-way valve. According to such the configuration,

it is possgible to periodically change pure water being an

13



is possible to avoid tenperature decrease, in other word, facilitate
tenperature stabilization. Wth respect to arrangenent |ocation of
the heater 46, a fluid transportation distance after being heated is
preferably short in order to avoid tenperature decrease after being
heated. Therefore, in the count unit 12 according to the present
enbodi nent, the heater 46 is arranged between the above-descri bed
peristaltic punp 44 and the hot water supply nozzle 48 descri bed

| ater in detexdtion fluid dherdibinsidteeths dppbynfinzg bpedd: i php€epecti on
nozzl e for supplying hot water (pure water) which is transferred by

t he peri stEtdnefopenpiddiapdshehleddprihenheatsrr 46 touar ctlaedlieon
carrier cartridge 82 which is arranged in the reagent/carrier
cont ai ner mpurntsedhabhroBoidaéder pbedat &brertliuiddetail . It may be
configured by a netal (SUS) pipe and the |ike or may be a gl ass pipe
and a resin pi p@hashaferhtenshprlvidestisngd plaype 50l oArerrdding t he
peristaltic punp 44 though the heater 46 is connected to an end on

t he ot her Retd@agpriirer diévtinn Por cotethehenrrrater Shppist meEsre
48. Here, a suction side pipe 52 in the peristaltic punp 44 is
connect ed %%PH%%ESBEF%%?‘%ﬁﬁﬁl?S%%Rﬁ%%%4y6206§§%?¥%ﬁjbVaﬁéQEﬁ%?Q&éFaFl.
According to the hot_ water supplg section 42 having such the
confi gur atf B 4% PsPpdsH e £8cdMIMUBEEFyS' &Rt "REELGat®r FPEm

t he hot water, suppl.y nozzle 48 by drjving the peristaltic punp,. 44.
The r eager A Gr CaORTaP Ret® RELRLL Lct B S b e PO Ribe
arranging a.r ent_used for the | um nes ce asur.e t and a

col | ect i orf: CAPRTEr . K 01 PECETON (APPrer: cArtrTU08 ROl e 5574 -

reagent ragk S8, %1'H€E§e§§eQC%u%%UQ&e%“%%rh%hgﬁﬁn Oq,.,and L he | ke
are arrangedaln The reagent/carri er contai ner nount section 54.

The coll ect] LeLyC { Ao r IS .a o Lhg

t he coIIec%%éﬁ%éﬁ%ﬁéFg§ cg§%%%g§§1 2%g$%e5§5ﬂﬁgngghgggr%ﬁ%fﬁgg%%?idge

hol der 56 ifo.r Q¥idednW i cacheatlyiPlACK shaviing N9t BomSedNat Lihus

set collection carrier cartridge 82 can be heated.
the roller preferably has flexibility and durability and, for
example, 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
compressing the resin tube against a wall and sgueezing by the
revelution roller, and pushing out the transportation fluid
which is ¢losed in a compression region, in adirection of roller
revelution. Force of reverting to the original form is applied
on the resin tube thus compressed by the roller. Because the
transportation fluid ig an incompressible fluid, plural rollers
are continuously revolved and then the transportation £luid is

alsc continuously pushed out. Here, the actuator may be those

capable of rotating plural rollers.
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The reagent cartridge filled with a reagent used for the | um nescence
measurenent is arranged in the reagent rack 58. As sown in FIG 5-B
the reagent cartridge is a package where various types of reagents,
pure water, and the like are filled in respective concaves which are
separated into plural pieces (nine in an exanple shown in FIG 5-B),
and an upper opening of the concave is sealed w th al um num sheet
(film and the like. According to such the configuration, the reagent
i s not exposed hocoudisigledinthuls thefadurddhpacsbeeltis meqpoved ahd
opens, and stocked reagent is not contam nated by viable bacteria and
the |ike. glere itBEGE Bs Adtscantapindted efintden rreagent/ gartricer with
contai ner nount section 54 and FIG 5-Bis a top view of the reagent
cartri dge @ tiahsporesdencE wou puteubet G0insharmaiged ¢npadiment)

| um nescence count tube hol der 60a. The | um nescence count tube 60 is
a mcro tubeohdy tonidicthagiubd uhenesdenteapspettiaon oof £ AT RowR - i s
extracted fromviable bacteria collected by the collection carrier
cartri dge Berefore, ithéspaptertsupplnradectpoasedthascerdiddganend

di spensi ng nozzle control water tank (hereafter sinply referred to as
control wet¥a-ank 66) and a hot water supply water tank 68. Because
a step of renoving free ATP is not included in a step after the

reagent di spensithf 5Lt QR1PES GeErte 8F ACGAAPR TSP EY WREST PERBY
water (pure water) in_the control ter tank 66 .filled in the

O spensy ngt IHEEPSHaBI RS S0 W cAL oML P e 16y PPRGH B 232 °%nd

t he reagent. di spensi nozzle 24 is required tq keep higher than that
of the vt 81 (BATEE BT ) B h ReEShar vaal P SuoaPS REAiar FaniE apoe

Ther ef or e,, val une_of e nt r ol ter. tank 66 | | | er .t.han t.hat
oot re hop S B L Lt O SO 10 IS d AN ch BT S0

appropriately 6xghanged; ,Here, wit(‘%&;]rtth%”c& i[&%‘ee Hed el SUPRIY JRker

tank 68 requires farger volune at o control water “tank

66, becausﬁ? hiadSe BUELd dan sthg o6kl 86410 %grar i SfpLalddd dge B2aset

in the collection carrier cartridge hol der The contro

wat er t ank (86 d;Hig cstdihds £onnechad, Lo nkha1 §iplerd 4t i o ¥ak w40 in
t he di spensing operation pipe 30 through the buffer supply pipe 70 so

that pure wai&F Heanghe SkBRHedat 0ok el dics pensémy toRenahi e Riapa130

by switching the distribution valve 40. Further, the hot water supply

wat er tankpipe 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 (tube) and the like is wound arcund
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.
Further, since both of the resin tube and the rubber heater have

flexibility, possibility of arrangement is high and it is

possible to secure a heat region for long time. Therefore, it
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68 is connected to a suction side of the peristaltic punp 44 and
suctioned by drive of the peristaltic punp 44. The filtration
section 72 plays a role of renoving a collection carrier in the
collection carrier cartridge 82 which is diluted by hot water ejected
fromthe hot water supply nozzle 48. The filtration section 72 is
essentially configured by a suction punp 74 and a suction head 76.
The suction punp 74 is a punp for produci ng negative pressure inside
t he sucti are heskiFd edescravibed lkamhperatuket@dreaser,t Har othke sbet| on
head 76 is a cylindrical body with a tip end opening. In the
filtrationfs=dtitane72tdmpdmagusec hsessidntgdagliocoonf | urht i vegpeaett | poend
is connected to a lower part of the collection carrier cartridge
hol der 56 anthndeeestctdwrtiponpt The Beard¢wdh, so flivdd thamsaglHtestipon
carrier diluted by hot water can be suctioned and renoved trough a
recovery fdistemcgafRef beimaheatey. is preferphdyPrifosectt ®ydr8 prays
a role of measuring |um nescence anmount of the ATP in the .
| uni nescerf& ichbhprPe e BOIerRed #e 2E5aRtPURG ezt et coFBF RgE 6 t hB
present enbodi nent, the PMI section 78 is a head-on type and arranged
at |ower patt GHOEheTEinlAe3CeMed bt Eber68cBesTMi B IR0y LS
According to such the configuration, |light produced. in the ,
| umi nescemMRPTBuhf tUBETBEIChPEFECTT diit AROPIETS Pare I e 2pivire
section 78 and Iunigeﬁ%gﬂce anmount i s. count

FP1

d. , L ,
Chput / conteET® &4t AL S R S St e B R e

conponent ggéggﬁns wWth respect to an input value to the | um nescence
count systen aut'omates | um nescence neasurenent.

The hot water supply nozzle 48 ig an ejection nozzle for
supplyving hot water (pure water) which is transferred by the
peristaltic pump 44 and heated by the heater 46 to a collection
carrier cartridge 82 which ig arranged in the reagent/carrier
container mount section 54 described later in detail. It may
be configured by a metal (SUS) pipe and the like or may be a
glass pipe and a resin pipe as well. A hot water supply pipe
50 connected to the perisgtaltic pump 44 though the heater 46
ig connected to an end on the other side of the ejection port
in the hot water suppily nozzle 48. Eere, a suction side pipe
52 in the peristaltic pump 44 is connected to the buffer supply
gsection 64 descried later in detail.

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

peristaltic pump 44.
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The collection unit 80 shown on the left part of FIG 1 is a system
for collecting viable bacteria in the air into the collection carrier
cartridge 82. The collection unit 80 is essentially configured by the
collection carrier cartridge 82, a blower fan 84, an inpactor nozzle
head 86, and an exhaust filer 88. The collection carrier cartridge 82
plays a role of collecting viable bacteria floating in the air. The
collection carrier cartridge 82 is provided with a collection carrier
82a forcol | ecti ngyirabbehagt&rtier ReftaimerhdantbiectThm Bolilsectiage
carrier 82a equipped in the collection carrier cartridge 82 according
to the prezentreahgdigranteagergelibed fair nbenmalminescence measurement

and a collection carrier. A collection carrier cartridge

holder 56, a reagent rack 58, a luminescence count tube holder

60a, and the like are arranged in the reagent/carrier container

mount section 54.

The collection carrier cartridge holder 56 is a holder

for setting the collection carrier cartridge 82. The

collection carrier cartridge holder 56 is provided with a heat

block having a heater so that thus set collection carrier

cartridge 82 can be heated.

The reagent cartridage filled with a reagent used for the

luminescence measurement isg arranged in the reagent rack 58.

As sown in FIG. 5-B, the reagent cartridge is a package where

various types of reagents, pure water, and the like are filled

in respective concaves which are separated into plural pieces

(nine in an example shown in FIG. 5-B), and an upper opening

of the concave is sealed with aluminum sheet (film) and the like.

According to such the configuration, the reagent is not exposed

to outside until the aluminum sheet is removed and opens, and

stocked reagent is not contaminated by viable bacteria and the

like. Here, FIG. 5-A is a top view of the reagent/carrier

container mount section 54 and FIG. 5-B is a top view of the

reagent cartridge 62.

A luminescence count tube 60 is arranged in the
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tenperature and is solated by heating. Further, a cavity (not shown)
to be filled with dilution hot water is equipped in a |ower part of
the collection carrier 82a. The recovery filter 90 (Ref. to FIG 6)
for filtering hot water which dilutes the collection carrier 82a is
equi pped in a |ower 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

luminescence count tube holder 60a. The luminescence count
tube 60 ig a micre tube for conducting a luminescence reaction
of ATP which is extracted from viable bacteria collected by the
collecticon carrier cartridge 82.

The buffer supply szection 64 has a reagent dispensing
nozzle control water tank (hereafter simply referred to as
control water tank 66) and a hot water supply water tank 68.
Becausge a step of removing free ATP is not included in a step
after the reagent dispensing nozzle 24 is used, a cleanliness
level of the water {pure water) in the control water tank 66
£filled in the dispensing operation pipe 30 which connects the
syringe pump 32 and the reagent dispensing nozzle 24 is required
to keep higher than that of the water (pure water) in the hot
water supply water tank 68. Therefore, volume of the control
water tank 66 is smaller than that of the hot water supply water
ttank 68 and accumulated water is appropriately exchanged. Here,
water in the hot water supply water tank 68 requires largex
volume than that of the control water tank 66, because it is
poured in the collection carrier cartridge 82 set in the
collection carrier cartridge holder 56.

The control water tank 66 thus set up is connected to the
distribution vaive 40 in the dispensing operation pipe 30
through the buffer supply pipe 70 so that pure water can be
supplied to the digpensing operation pipe 30 by switching the

distribution valve 40. Further, the hot water supply water tank
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agai nst the collection carrier 82a in the collection carrier
cartridge 82. In order to prevent detection error due to

contam nation of the blower fan 84 itself, the blower fan 84 is
preferably arranged in a downstream side fromthe collection carrier
cartridge 82 (in a lower side in the collection unit 80 according to
the present enbodi nent, because the suction port is |ocated in an
upper part). In the collection unit 80, it is possible to determ ne
an anmount & itsheoantdest e ai subased sddeach| Gvwe rBUAtadnd: guepatson
time of the blower fan 84. The inmpactor nozzle head 86 is
arranged iamdarsugppencpary dfivehefcoht epdricrralit BOmmndt pl ays a role
of a cover and accelerator of the collection carrier cartridge 82. A
vel ocity of theTher fihttaviary dasttdorh@2cplivetsd orplmiaf g@rioyipgqaired
high to some extent for striking viable bacteria against the

col | ect i orc@ldmdtépnaniiedgier BRe srdlpet P sappirt edrt Holgs 82 whiigh
order to obtain high velocity, there_ is a concern about size increase
of the coIJrseéﬂ%ﬁei%mfth%ow%‘é%%ﬁééc%le%ﬁf@mcﬂhet]%t BRrENEFUPRAY 89ZEAE a
rotation rate are required to increase, . Therefare, according
to the present TeRblodi on; $e¢HeT dpatt 6°SRBLZ 2R EhERGTRBUTHT (WaP
smal | - di anet er, openi ngs ar rovi ded so t hat t?ke air suctioned by the
bl over f arP i {SESEEER (i SUGH CRECSRRINEAR APt dPeoEr HUSPHAR & AFkes
against the callection.carrier 82a. In a case of. cotq;stanttai rhflgw,

it is posstBUEPLT REPEASHANTEFGEYT P 6F “Phg <% OF1 U H SBY =3l P8R ng
an area of,{ 'd%"svc?%éé‘Q%teTh% HQLey 1 tr$1ROSSIRl &, 98?51%58 76 is
necessary vel o€ty W thout ThcreaSing a size'and a rotation rate of
the blomeraféyhfgﬁrical body with a tip end opening.

In the filtration section 72 having such essential
configuration, a tip end is connected to a lower part of the
¢ollection carrier cartridge holder 56 and the suction pump 74
is driven so that the collection carrier diluted by hot water
can be suctiocned 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 luminescence count tube 60. In the
count unit 12 according to the present embodiment, the PMT
gsection 78 is a head-on type and arranged at lower part of the
luminescence count tube 60 described above. According to such
the configuration, light produced in the luminescence count
tube 60 enters from the upper part of the PMT gection 78 and
luminescence amount ilg counted.

Here, the input/contrel section 11 which controls the

19



The exhaust filter 88 is arranged in downstream side of the bl ower
fan 84 (in a lower side in the collection unit 80 according to the
present enbodi nent) and plays a role of renoving dust included in the
exhaust . According to such the configuration, the collection
unit 80 of the present enbodi nent can be made conpact and |i ght.

In the | um nescence neasurenent system 10 consisting of the count
unit 12 and the collection unit 80 having the above essenti al

conf i gur atdlene-Hesstibad aidiaaterilandémt £ he thi reapectcald ect édpby t he
collection unit 80 (Step 10: Ref. to FIG 6). Next, the

col | ecti orwalarer tercheat tni wepee eBR ec obhet tsiyrgemi abflcsabast bmiadssenaken
out fromthe collection unit 80 and set in the collection carrier
cartridge mrHsdeem§6tof the count unit 12. The collection carrier
cartridge 82 thus set in the collection carrier cartridge hol der 56

i s heated by t h&hheerlisichékn Thes E& FRevR o Eherleft parsoratidd by
heating. Thus solated collection carrier 82a is diluted by hot water
suppl i ed fom P bl oRet BrlestippryvidyA Baggerithds g aledinid L8eti on
carrier 82a is suctioned, and renmpved bX the filtration section 72

t hr ough th‘éﬂr]é‘&&\}QchPFﬁ“e’f G EOG6| B2 badther CRLARGEFI e ATP SONGS

col |l ected collection carrier 82a.renpin in the recoy filter
50 (Step. 19 SHar] Ly oiaaasa B Che COALERTTPS FEEFI TG SPRECLGP Eeti on

carrier 82a, .the rea ent di,spensi ng sect era ed f

Cerovi ng 3 BRORSH ARG 71 dTRECECy PaRr L Bage o SbRB FERSRRF 3h1eg

r eagent (f@ ATP renoval ) is divided fromthe reagent cartrldge 62 by
t he reagent -

The collection carrier cartridge 82 plays a role of
collecting viable bacteria floating in the air. The collection
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 1s 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 collection carrier 82a. The recovery filter
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 intc the
collection unit 80 and striking floating bacteria in the air
against the collection carrier 82a in the collection carrier
cartridge 82. 1In order to prevent detection error due o

contamination of the blower fan 84 itseli, the blower fan 84
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di spensi ng nozzl e 24 and di spensed into the collection carrier
cartridge 82, and free ATP is renoved. By this operation, it is
possible to prevent occurrence of count error of |um nescence anount
due to a | um nescence reaction caused by the free ATP. Next, a
reagent (for ATP extraction) is dispensed on the recovery filter 90
in the collection carrier cartridge 82 having been renoved of the
free ATP, and ATP is extracted fromviable bacteria on the recovery
filter 90 {Spepfd2dblRefrat@edFifva pwnstream AlATPorxheastlilextsanpl e
is divided fromthe recovery filter 90 in the collection carrier
cartri dge &2-@ird dispeided g2ntlont heldusri rédeeirteheount 1¢aibieorsQnin

| um nescence reagent is previously dispensed in the |um nescence
count tubesGoscanding tarhaereenoe ambadinent sProktamedbesiyticarrstas
ATP extraction sanple is dispensed. In the |um nescence reaction in

t he | uni nestems@tedunt FUBPPET, PHe) | uﬁpné%%e?fclé%ﬁﬁ@ﬁglﬂwti $0%odAt ed
by the PMI section 78 (Step 130: Ref. to FIG 6). Accordlng to
the | um nest @EEiRpastt @ﬁéﬁfmé%taéwﬁ@@u%‘é\ﬂfnﬁh§Mlﬁ?éeés%%ﬁaéF
configuration, because processes froma step of dividing the viable
bacteria s%t‘?’rp? @I ATPHRE ] PSTEA1ERr TR C%Jfartprel Hb%‘”@g 438 &4step of

counting | um nescence anount are ?}égamatl cal carried out inside the

count unit 12 enCFoS&RFGHalCHit% efq s aélg'leg B |50 ppRer part
possi bilit at aV|a e_bact |s aff ecte b

cont ani nat‘%/%n FUTTHES 18805u%§ %ﬁe gpn?ﬁ estehce’ rea%en Goyer and
previ ously_di pense ed into the lu e e n bge, 60 i.n_the
proviousl VoAl ERSSed L. LIS LALOFSSERES: SOURL, U0 OO ejﬂ‘?l@mp

extraction § | ?I 'rsj_x(ii}f CREElg;E(_jLntbttﬂé d%(ﬁv%'cpkg%txﬂu%o%tlg rec_iu1red

sel f - backgrou ght o reagent as wel herefore, it

possi bl e t9; accyr aLELYe A Al B2 Ll Al Qnheb e el Jiwrinessencs %@E@U”t
and |um nescence tinme and accurately perform cal culation”of an

amount basggh Q& JnUda NESGERLE AHYANE 2 ahl RLiher sd@di&edcoqmwe%fer
vi abl e bacteria nunber. Next, a reagent open nechani sm 100

according {9 &raerm&gsaalﬁmgdlmrﬁcﬂt@ descrd bed chscshowhohn Sfil-6s.
3-A and 3-B, the reagent open nechanism 100 is essentially configured
by an openineesie 302 rando1ihe-tabovendesorbvdedidel xatiizennbkaek128erThe
open needle 102 is retained by the fixation block 28, together with
t he above- fescyd hed neageatich spersirg negzle=R4candcdeasen by the
triaxial actuator 16 (Ref. to FIG 1). A nmaterial of the open needle
102 i s not speciThegalfbyel iandeed,ingstd drige asethet attexdiaknhasins udie
strength that the needle can make a hole on the al um num sheet (film
in the reagepictoar tozdde B2ad THe elemahesth bl 1D2ra@ceor dberindgs tehe
present enbodinent is forned of netal rod-shape (cylinder-shape or
pol e- shapeprovidad ab Hrk aheipireAdctsored bobthgbebyesdarhit rafses
needl e has an acute portion and an obtuse portion at end face.

Accor di ng Ebreush thse seahl i giregticsh oPeRénas ki huhrdhest 293ingy gt
the acute portion and pressed and bent at the obtuse portion wthout
bei ng t or n°PEIRFEIOPEREF 5% B2Pherd® AsCIRF ﬁés%?fb?qqfttya%ﬁétloétf f +agfent

of
possible to increase a velocity of passing £luid by narrowing

an area of flow passage. Therefore, it is peossible to cbktain
necesgary velocity without increasing a size and a rotation rate
of the blower fan 84.

The exhaust filter 88 is arranged in downstream side of
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t he al um num sheet covering the opening of concave does not fall on
the reagent. Thus, it is possible to prevent contam nation of the
reagent through the alum num sheet. Further, it is also possible to
decrease a pressure required for an operation of naking hole on the
al um num sheet. The fixation block 28 fixes the reagent

di spensi ng nozzle 24 and the open needle 102 in a | ocation where the
reagent dispensing nozzle 24 or the open needl e 102 does not contact
wi t h conpanentlelenefd:s saf (fthea Clowwelr ghdé P tihec kol egr tde undagent
cartridge 62 in the Z-axis operation during opening or dividing and
di spensi ngaddeerdieggént .thien potelsentwenbdedindet )f | xad | ohayd oxrkr@Bei st
extended to the Z-axis nechanismsection 22 in a Y-axis direction,
and the rexgevingi dpensingluiedzis 24eisxhmusiched to the tip end
thereof in a Z-axis direction. An arm 29 extending in an X-direct ion
is fixed to theAffgedimntploeh Pige candigeeiion Wee epllscyieprated
froman attachnent |ocation of the reagent dispensing nozzle 24 in

t he Y-axi sSUidfeélPoRreTReE SHRRIABRAF eCaD P MPERIFABPITH Fa%alEeRtwi th
t he reagent disgensin% nozzle 24 in Z-axis direction is attached to a
tip end of the APMIPDIVRLRSFRTHE MEEUEH T He SEBhTT gl SPPBHEE%PE i s
no possibility that the reagent dispensing nozzle ﬁé contacts_ with
the reagent™T&PERFdyE %2 2wiieh e Eﬁ”ﬁﬁgﬁPElEdﬁj Vé@gdgﬁbﬁgogﬁ t he
al um num sheet . |, the .contrary, t.here i.s.no possihility.either that
Che open TERANTE 702 BEHEREAE R K 1PRE. oy aa Dear Tl 153 THef T he
reagent di spensi ng .nozzl e i.vides. t reagent, fro h agent
cartridge %gﬁecwg by %ee %cfz)lglnec%ééj e %g’%i lilgts%jcﬁtot h}éeéne{tgn #Cg'ng tate
is configured s at e.d t.er 1e..0 | S rger
(thicker) than ﬁﬁgp'oFﬁ?h%9¢§%§€%F'3%%%2§§iEggﬁgggﬁiq%ﬁf“¥%§%§3n?he

concave in, N8 Jeagept;card thigs &2 Whichehs asaled by &he aldahaum

sheet, cleanliness state is maintained until the al um num sheet

opens. Howgver,, @SUubiage: fin Lherabuanumighealo1Wai-Ch ics expesedet 0
outside is not necessarily clean. Therefore, a dianeter of hole nade

on the al umnuApshegte By1t be: openrneedle-k02-iiagel 85 g8fust Bap thaheof

t he reagent di spensing nozzle 24, so that the reagent dispensing
nozzl e 24 goesdtQbnCoataldr Walkiri Bge swvf@ee sef i 4 he:atlednbpuines meat
during regent division. Accordingly, the reagent dispensing nozzle 24
i s not conbasdnat ede dusl 1ecdilee comtraet i tdoidwedabymhaatisheetthukler e,
the diameter of the open needle 102 is preferably twice or nore

| ar ger thasoldiedealietaricof caedigens2diispiisited mozzt era24r suppliedThe
triaxial actuator 16 having the open needl e 102 and the reagent

di spensi ngf rwoe zhe R4t dritecssiyprlay drizvée siggnalhiis gihluliedi eplitgctartr ol
section 11 described above and noves the open needl e 102 and the
reagent di spensimg2acszbecipnddanfaareygamy operfikdcasnpPsmsrioon
according to the present enbodi nent, the input/control section 11

out puts a @ ithEcsiggnahe tioeqdyeryr fakier ot udiBPlelHCERT 5 | it IfFee
novi ng the open needle 102 in at |least either of X-axis direction or
Y-axi s di rlYitdHs S HRP B SR FRERX LPO2CHOVEY PR FeRadxRy & the

direction, in other words, after
recovery filter 90 (Step 110: Ref. to FIG. 6).

After filtering the collection carriexr B82Z2a, the reagent
dispensing section 14 is operated for removing free ATP and
dividing a viable bacteria sample. First, a reagent (for ATP

removal) is divided from the reagent cartridge 62 by the reagent
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t he open operation is conpleted. Here, a range of slight novenent is
within an area of the opening of concave which is fornmed on the
reagent cartridge 62, so that the open needl e 102 does not contact

wi th a package of the reagent cartridge 62. According to such the
operation, it is possible to broaden a hole of the alum num sheet in
the reagent cartridge 62. Therefore, it is possible to further reduce
probability of contact between the reagent dispensing nozzle 24 and

t he al um mimpeheehgditzizng 1heantengperhsdivimsicobhardlieduten aatiskr t hat
t he reagent di spensing nozzle 24 is contani nat ed. Further, the
i nput / contaganltrd@gti &, hhdatres ATPgL ordriverepl. e Siyntthe shopk remitonout put s
a drive signal during drive control in a Z-axis direction for the
oper at i on icf popsitilrgt ¢ hecwdnmbaour sheet oS gothakeracriof lamd nekscehes open
needl e 102 is | ocated between a surface of the al um num sheet (a

sur face ofamdvaetafiugitrum Shwiatedseheeereadicion Faupedd)y thd fies ATBrf ace
of a reagent filled in the concave of the reagent cartridge 62.
Accor di ng Naxtsuch Terednf (T DLPorexHRetdpBh AEedrEPTDREHORS RBE
contact with the reagent filled in_the concave. Therefore, there is
no possi bi nqqcyfqrwaftﬂgreés%o- bR AEFBHOR 625RENT GRREF IR B? §aXiDAg
the plural concaves which are filled w th varieﬂéfof reaggnts.

In the reddfEh rePerEFOinERF SAeo hra?PAPSUCH PHEaShr tRiratitaRe

| hput ] contitSact P PRIt STV E AL Thes Coperenadar eXaion tparee - 8
ot £l Y s o nkR: SBE SRS e KRR Y i kB RAR yatL e
O fven o Db pREBnBAL AMIEELL QR (A2 o1 0 S B B BRI ALY, |
a hole on %Jg% E‘gllénl%}{;%e%]:ee%tce\’\/@iaﬁgt gﬁq?aes shhe &qram@seénwefgag@g@nt

cartridge re, the input/contr section 11 outputs a drive

signal to fé‘%réﬁr%&flﬁ%%@@ﬁééﬁ SCthOAuAZnSOcd DA cBuht 18R Of ahhe
open needle 102 1s |ocated between the surface of al um num sheet and

the interfaggnofedcagontefddilRd inhikthe600CRCaLVEREILD o RWRRH
operation: Ref. to FIG 8).

gample is dispensed. In the luminescence reaction in the

luminescence count tube 60, the luminescence strength is
counted by the PMT section 78 (Step 130: Ref. to FIG. 6).
According to the luminescence measurement system 10
having such the essential configuration, because preocesses from
a step of dividing the viable Dbacteria sample £rom the
collection carrier cartridge 82 to a step of counting
luminescence 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 is affected by
contamination. Further, because the luminescence reagent is

previously dispensed into the luminescence count tube 60 set
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Next, the input/control section 11 outputs a drive signal to the
X-axi s mechani sm section 20 and the Y-axis nechani smsection 18 in
the triaxial actuator 16 for slightly noving the open needle 102 in
at |east either of X-axis direction or Y-axis direction (the second
hori zontal novenent operation: Ref. to FIG 9). Finally, a
drive signal is outputted fromthe input /control section 11 to the
Z-axi s mechani sm section 22 for raising the open needle 102, and the
open needlin 1@2ei srgaddred capwaed (RefraiherFlMeurt0) section 5HAccendi ng
to the reagent open nechani sm 100 having such the configuration of

t he presemulerrbogntint the tATR gUssiclhlient saopen ihedigmgert, cact Lsdge
62 in a state that the reagent cartridge 62 is being set in the
reagent rdekeB®leTirerefny 8 seltfhbarkayewnd aght pdgdreoredasrdpanedll.
inside the count unit 12 and it is possible to prevent contam nation
of the reafaieloneecoidi Agl POSFEPIS pOS3FERE i Ypradlk@dl ientieddtiéeRon
of viable bacteria_to an inside of the systemdue to contam nation of
t he reagertedff@tpr VEHRECTGHIENT ARPIBR *%r reAdBecFR’RCR tH&esydfdm
t hrough the reagent. Further, since the triaxial actuator 16
for drivi RFYHEFEEgBATI AT PTG h62zPe 22 357 [k 4s PPREAdPPVR
mechani sm of the oEen needl e 102, .there %ss no needq to féfCl ude an
actuat or fOF“dESCERGE IS he O FERREAT & 169 3PS VIRRIDFESTHBFE2t 0
make t he system conpact. [ REFERENCE NUVERALS]

Next, a reagent open mechanism 100 according to the
present embodiment is described. As shown in FIGs. 3-A and 3-B,
the reagent open mechanism 100 is essentially configured by an
open needle 102 and the above-described fixation block 28. The
open needle 102 is retained by the fixation block 28, together
with the above-described reagent dispensing nozzle 24 and
driven by the triaxial actuator 16 (Ref. to FIG. 1). A material
of the open needle 102 is not gpecifically limited, as long as
the material has such strength that the needle can make a hole
on the aluminum sheet (f£film) in the reagent cartridge 62. The
open needle 102 according to the present embodiment is formed
of metal rod-shape {cylinder-shape or pole-shape) material and
atipend is cut obliguely so that the needle has an acute portion
and an obtuse portion at end face. According to such the
configuration, the aluminum sheet is torn at the acute portion
and pressed and bent at the obtuse portion without being torn

{cut) . Therefore, there is no possibility that a fragment of
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10Lum nescence system (Bl OVAYTECTOR) 11l nput/control section 12Count
unit 14Reagent di spensing section 16Tri axi al actuator 18Y-axis
mechani sm section 20X- axis mechani sm section

the aluminum sheet covering the opening of concave does not fall
on the reagent. Thus, it is possible to prevent contamination
of the reagent through the aluminum sheet. Further, it is also
possible to decrease a pressure required for an operation of
making hole on the aluminum sheet.

The fixation block 28 fixes the reagent dispensing nozzle
24 and the open needle 102 in a location where the reagent
dispensing neozzle 24 or the open needle 102 does not contact
with component elements of the count unit 12 including the
reagent cartridge 62 in the Z-axis operation during opening or
dividing and dispensing the reagent. In other words, the
fixation block 28 is extended to the Z-axis mechanism section
22 in a Y-axis direction,land.the reagent dispensing nozzle 24
is attached te the tip end thereof in a Z-axis direction. BAn
arm 29 extending in an X-direction is fixed to the fixation block
28 in a location which is displaced from an attachment location
of the reagent dispensing nozzle 24 in the Y-axis direction.
The open needle 102 extending in parallel with the reagent
digpenging nozzle 24 in Z-axis directicn is attached to a tip
end of the arm 29. According to such the configuration, there
ig no posgsibility that the reagent dispensing nozzle 24 contacts
with the reagent cartridge 62 when the open needle 102 makes
a hole on the aluminum sheet. On the contrary, there is no
possgibility either that the open needle 102 contacts with the

reagent cartridge 62 when the reagent dispensing nozzie 24
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22Z- axi s mechani sm secti on 24Reagent di spensing nozzle 26Slide guide
28Fi xation bl ock 30Di spensi ng operation pipe 32Syringe punp

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 needlie is larger
{thicker) than that of the reagent dispensingnozzle 24. Inside
the concave in the reagent cartridge 62 which is sealed by the
aluminum sgheet, cleanliness state ig maintained until the
aluminum sheet opens. However, a surface of the aluminum sheet
which is exposed to outside is not necessarily ¢lean. Therefore,
a diameter of hole made on the aluminum sheet by the open needle
102 is larger than that of the reagent dispensing nozzle 24,
so that the reagent dispensing nozzle 24 does not contact with
the surface of the aluminum sheet during regent division.
Accordingly, the reagent dispensing nozzle 24 1is not
contaminated due to the contact with the aluminum sheet. Here,
the diameter of the open needle 102 is preferably twice or more
larger than the diameter of reagent dispensing nozzle 24.

The triaxial actuator 16 having the open needle 102 and
the reagent dispensing nozzle 24 drives by a drive signal from
the input/control gsection 11 described above and moves the open
needle 102 and the reagent dispensing nozzle 24. In the reagent
open mechanism 100 according to the present embodiment, the
input/control section 11 outputs a drive signal to the triaxial
actuator 16 for slightly moving the open needle 102 in at least
either of X-axis direction or Y-axis direction, after the open

needle 102 moves in a Z-axis direction, in other words, after
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34Syringe 36Pl unger 38Actuator 40D stribution valve 42Hot wat er
supply section 44Peristaltic punp 46Heater

the open operation is completed. Here, a range of slight
movement is within an area of the opening of concave which is
formed on the reagent cartridge 62, so that the open needle 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 aluminum sheet in the reagent cartridge 62.
Therefore, it is possible to further reduce probability of
contact between the reagent dispensing nozzle 24 and the
aluminum sheet during the reagent division and reduce a risk
that the reagent dispensing nozzle 24 is contaminated.
Further, the input/control section 11 according to the
present embodiment outputs a drive signal during drive control
in a Z-axis direction for the operation of opening the aluminum
sheet so that a tip end of the open needle 102 is located between
a surface of the aluminum sheet (a surface of the aluminum sheet
before a hole is made) and an interface of a reagent filled in
the concave of the reagent cartridge 62. According to such the
configuration, the open needle 102 does not contact with the
reagent filled in the concave. Therefore, there is no
posgibility that cross-contamination to each other occurs among
the plural concaves which are filled with variety of reagents.
In the reagent open mechanism 100 having such the
configuration, first, the triaxial actuator 16 is driven by a
drive signal from the input/control section 11 for moving the

open needle 102 to immediately above the concave to be opened
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48Hot wat er supply nozzle 50Hot water supply pipe 52Suction side pipe
54Reagent/carrier container nmount section 56Collection carrier
cartridge hol der 58Reagent rack 60Lum nescence count tube

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
gsection 11 outputs a drive signal to the Z-axis mechanism
section 22 so that a tip end of the open needle 102 is lccated
between the surface of aluminum sheet and the interface of
reagent £illed in the concave (vertical movement operation: Ref.
to FIG. 8).

Next, the input/control section 11 outputs a drive signal
to the X-axis mechanism section 20 and the Y-axis mechanism
section 18 in the triaxial actuator 16 for slightly moving the
open needle 102 in at least either of X-axis direction or ¥Y-axis
direction (the second horizontal movement operation: Ref. to
FIG. 9)}.

Finally, a drive signal is outputted fxom the input
/control section 11 to the Z-axis mechanism section 22 for
raising the open needle 102, and the open needle 102 is pulled
upward (Ref. to FIG. 10).

According to the reagent open mechanism 100 having such
the configuration of the present embodiment, it is possible to
open ithe reagent cartridge 62 in a state that the reagent

cartridge 62 is being set in the reagent rack 58. Therefore,
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62Reagent cartridge 64Buffer supply section 66Control water tank
68Hot water supply water tank 70Buffer supply pipe 72Filtration
section 74Suction punp

the reagent cartridge 62 is opened inside the count unit 12 and
it dis 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 cccurrence inside the system
through the reagent.

Further, since the triaxial actuator 16 for driving the
reagent dispensing niozzle 24 is used as the drive mechanism of
the open needle 102, there is no need to include an actuator
for driving only the open needle 102 and it is possible to make

the system compact.

[REFERENCE NUMERALS]

10 Luminescence system (BIOMAYTECTOR}
11 Input/control section

12 Count unit

14 Reagent dispensing section
16 Triaxial actuator

18 Y-axis mechanism section
20 X- axis mechanism section
22 Z- axis mechanism section
24 Reagent dispensing nozzle
26 Slide guide

28 Fixation block

30 Dispensing operation pipe
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76Sucti on head 78PMI section 80Col |l ection unit 82Collection carrier
cartridge 84Bl ower fan 86l npactor nozzle head

32 Syringe pump

34 Syringe

36 Plunger

38 Actuator

40 Distribution valve

42 Hot water supply secticn

44 Peristaltic pump

46 Heater

48 Hot water supply nczzle

50 Hot water supply pipe

52 Suction side pipe

54 Reagent/carrier contalner mount section
56 Collection carrier cartridge holder
58 Reagent rack

60 Luminescence count tube

62 Reagent cartridge

64 Buffer supply section

66 Control water tank

68 Hot water supply water tank
70 Buffer supply pipe

72 Filtration section

74 Suction pump

76 Suction head

78 PMT gection

80 Collection unit
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88Exhaust filter 90Recovery filter 100Reagent open nechani sm 102Cpen
needle CLAIMS 1. A reagent open mechani smof a | um nescence

measur enment 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 conprising:

82 Collection carrier cartridge
84 Blower fan

86 Impactor nozzle head

88 Exhaust filter

S0 Recovery filter

100 Reagent open mechanism

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

a reagent di spensing nozzle which is driven by the triaxial

act uat or

and capabl e of dividing a reagent fromthe reagent cartridge;

an open needle which is driven by the triaxial actuator and makes a
hole in the film and a fixation bl ock between the reagent

di spensi ng nozzl e and the open needl e which arranges the reagent

di spensi ngcro2#E e and the open needle in such a location that the
reagent di spensing nozzle or the open needl e does not contact with
conmponent el enents of the |um nescence neasurenent system i ncl uding
the reagent cartridge in the Z-axis operation during fil mopening
time or réagent AdFeaghnig crrd WeSpRHSIM@Lt # Maiming scFhee resRFaENEpEN

mechani sm of the | unm nescence neasurenent system accordin

1, wherei s¥etdimaifbier b ehabdperl feddliagi 3 reagpat cARRYE

r eagent dispensing . hozzl e.
a reagen 1

is sealed by a film, comprising:

to claim
v§ETrEhe

g filled in a concave and an opening of the concave

a triaxial actuator where horizontal movement is

represented by X axis and Y axis and wvertical movement is

represented by Z axis;

a reagent dispensing nozzle which is driven by the

triaxial actuator and capablie of dividing a reagent from the

reagent cartridge;

an open needle which is driven by the triaxial actuator

and makes a hole in the film; and

a fixation block between the reagent dispensing nozzle

and the open needle which arranges the reagent dispensing nozzle

and the open needle in such a location that the reagent

dispensing nozzle or the open needle does not contact with

component elements of the luminescence measurement system

including the reagent cartridge in the Z-axis operatiocn during

film opening time or reagent dividing and dispensging time.

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
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3. The reagent open nechani sm of the | um nescence neasurenent system
according to claim1, wherein the open needle is a cylinder with an
obliquely-cut tip end, and end faces have a portion acute with a side
face and a portion obtuse to a side face. 4. The reagent open
mechani sm of the | um nescence neasurenent system according to claim
1, further conprising a control section which outputs a drive signa
to the triaxial actuator for noving the open needle in an X-axis
directionmdler. a Y-axis direction within an opening range of a
concave in a state that the open needle is inserted into the film

5. The reagent open nechani sm of the | um nescence neasurenent system
according to claim4, wherein the control section outputs a signal to
the triaxi®al acThatoref@entoperrsti omechanigmaxps dikectlwnHnsscehae a
tip end of the open needle is |ocated between the filmand an

i nt er f ace wagwreneahgert ehiddcedding the vdagentyhere it tagerengeedheopen
needl e control nethod in a reagent open nechanismin a | um nescence
neasur enents y&tleifdfa wh-h §nc%¥1%é@1uélésr cdettiPngrd PR £REFT FRUGe
where a concave is filled with a reagent _to be divided by the,
reagent di3PERSLAY 47058 B EnE $HF SFERITRT 8P E CCoTRERE ¥§ %83F&d by
a filmand_which conprises : a triaxial actuator where horizontal
novenent i%”?%presented by X axis and Y axis and vertical novenent is
represented by Z axis; a reagent dispensing nozzle driven by the
triaxial actuator; and an open needle driven by the triaxi al

actuator, £OMPrigindicagene il I flodlanizaNt ak MOXEMeNln GRELALQN
step of noving tthé opén-needl i'medi a eﬁy above € concave to Dbe

opened; measurement gystem according to claim 1, further comprising a

control section which outputs a drive signal to the triaxial
actuator for moving the open needle in an X-axis direction
and/or a Y-axis direction within an opening range of a concave

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

5. The reagent open mechanism of the luminescence
measurement system according to claim 4, wherein the control
section outputs a signal to the triaxial actuator for operation
in a Z-axis directicon so that a tip end of the open needle is
located between the film and an interface of the reagent filled

in the reagent cartridge.
6. An open needle control method in a reagent open mechanism

in a luminescence measurement system which is capable of setting

a reagent cartridge where a concave ig filled with a reagent
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a vertical novenent operation step of |owering the open needle for
formng a hole in the film and a second horizontal novenent
operation step of noving thus | 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 mechani sm
according to claim6, wherein a tip end of the open needle is |ocated
between the filmand an interface of the reagent filled in the
concave i rcd he dideritdedaby rincensaderdgpéet apensiet epzzl8 anfhehopernnead| e
control nethod in the reagent open nechani smaccording to claim®6,
wher ei n t e seeondcinor iz sredkdbyvehen anpehactheempsiess r padiogial

within a range of the opening of the concave.
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, 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 movement operation step of moving
thus lowered open needle in an x-axis direction and/or Y-axis

direction for broadening the opening of the film.

7. The open needle control method in the reagent open
mechanism according to claim 6, wherein a tip end of the open
needle is located between the film and an interface of the
reagent filled in the concave in the vertical movement operation

step.

8. The open needle control method in the reagent open
mechanism according to claim 6, wherein the gecond horizontal
movement operation is carried out within a range of the opening

of the concave.
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