REAGENT SPLI TTI NG DI SPENSI NG METHOD BASED ON REAGENT

DI SPENSI NG NOZZLE AND REAGENT SPLI TTI NG DI SPENSI NG
MECHANI SM BACKGROUND 1. Field of the Invention

The present invention relates to a nechani smt hat
splits/dispenses a trace anmount of a liquid (mcro

order) and nore particularly, to a nethod that

REAGENT dSEFHBRENG / DLFRHN %yGa MERE@R: BASHR NN FEAGENT
TP ENESINE INOEZDEECANE REASENT (S PBITTANGWID ASPENSING
mechani sm thereof. 2. Dea@uA¢tem of the Related Art

BACKGROUND
1. Field of the Invention

The present invention relates to a mechanism that
splits/dispenses a trace amount of a liguid (micro order},
and more particularly, to a method that splits/dispenses
a reagent by a reagent dispensing nozzle in a luminescence
measuring device and a mechanism thereof.

2. Description of the Related Art

In various clinical medicine sites, food factories,
medicinal drug manufacturing factories, and basic
research sites, an aseptic work environment and
predetermined biological cleanliness are required. In
an environment where the biological cleanliness is
required, the number of microorganisms (the number of
viable bacteria) in the air (floating bacteria in the
air), the number of falling bacteria, and the number of
adhegive bacteria are measured. As a method that
measures the number of floating bacteria in the air, it
is general to use a sampler of the floating bacteria in
the air to collect the floating bacteria by natural
falling of the floating bacteria or sucking air of a
constant amount in collecting the floating bacteria.

In this method, the floating bacteria are collected
on an agar plate and are cultured by an incubator for
two or three days, and the number of colonies generated
after culturing is used as the number of bacteria.
However, in this method, a long time is needed to culture
the viable bacteria.

Meanwhile, as a method that enables measurement of

the number of microorganisms in a short time, a method
that measures adenosine triphosphate (ATP)
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Meanwhile, in JP-A No. 2008-249628, a luminescence
measuring device that can suppress background
luminescence due to viable bacteria adhered to a nozzle
to dispense a reagent or a remaining ATP and can guickly
measure luminescence with high precision is disclosed.

According to the luminescence measuring device
that is disclocsed in JP-A No. 2008-249628, even 1in
luminescence measurement where the viable bacteria of
the minute amount are measured, it is assumed that the
viable bacteria of the minute amount can be quickly
measured with high precision. However, when the viable
bacteria of the minute amount are measured by the
luminescence measuring device, a measurement value may




According to the nethod that neasures the nunber of
vi abl e bacteria using the kit disclosed in JP-A No.
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split reagent; an operation fluid protecting process
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part of the operation fluid from the nozzle tip end, at
the operation fluid discharge position. By using these
processes, the operation fluid that exists near the
interface where the possibility of the reagent being
mixed or contaminated is high can be discharged. Thereby,
generation of the cross contamination of the reagent or
the contamination of the reagent can be prevented.

Further, in the reagent splitting/dispensing
method having the aforementioned characteristics, it is
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the reagent dispensing nozzle to the punp unit,

betvveen the out put of the first novenent signal and
the output of the second nmovenent signal. By using the
control unit having the above configuration, when the
reagent is filled into the reagent dispensing nozzl e,
the capacity of the first air layer that is disposed
bet ween the reagent and the interface of the operation
fluid can be decreased Thereby, t he
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out put, andthe control unit outputs an operation fluid

ej ection signal to increase the occupation anmount of

the operation fluid in the reagent dispensing nozzle

to eject a part of the operation fluid fromthe tip

end of the reagent dispensing nozzle noved to the

operation fluid discharge position, to the pu unit.
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when the reagent is filled into the reagent dispensing
nozzle, the capacity of the first air layer that is
disposed between the reagent and the interface of the
operation fluid can be decreased. Thereby, the
splitting/dispensing error of the reagent due to the
compression or expansion of the air layer can be
decreased.

In the reagent sgplitting/dispensing mechanism
having the aforementioned characteristic features, it
is preferable that the contreol unit outputsg a temporary
evacuation signal to move the reagent dispensing nozzle
to the operation fluid discharge position to the triaxial
actuator, after the reagent dispensation signal 1is



BRI EF DESCRI PTI ON OF THE DRAW NGS FIG 1is a
bl ock di agram show ng the configuration of a

| um nescence neasuring devi ce; FIG 2is a
schematic view showing the lateral configuration of a
measuring unit; FIG 3Ais a front block

di agram showi ng a rel ati onship between the schematic |
O¢bRHEtguraEtdon of tA& rf @RF AP lacdiuhE oPUARI &° r BHgoReTration
fhusdeasieny iz zd egnal to ikk@ealsestieretenpateion amount

o PEFRRESHEYR il &N SheMaNgnat hel #lQnsit Pa DEpWeRNi 8y nozzle
tZTaX'S mechani.sm nllglé a EIX %_blo EUi%n% heth$a ent ona
Qi SpERsi Ay PRFZ I © Pef %%11,9 . Y W ew ®

o §hoe nge pBe dort i YReasing &oze kedperercaer e operation
f Tantad hee g iptgs Loibn , Ft6 £ h8 pemp doptvi edyshsinrgthe
cBnkeReeN £AL1Thd98 g the above configuration, the
operation fluid that exists near the interface where the
possibility of the reagent being mixed or contaminated
is high can be discharged. Thereby, generation of the
c¢rogs contamination o©f the reagent in the reagent
dispensing nozzle or the contamination of the reagent

can be prevented.

In the reagent splitting/dispensing mechanism
having the aforementioned characteristic features, the
reagent dispensation signal is a signal to control the
occupation amount of the operation fluid to completely
eject the reagent filled into the reagent dispensing
nozzle and eject a part of the first air layer. By
adopting these units, the reagent that is filled into
the reagent dispensing nozzle can be completely ejected,
and the operation fluid in the reagent filled nozzle can
be prevented from being ejected.

In the reagent splitting/dispensing mechanism that
has the above characteristics, the pump unit 1is
preferably configured as a syringe pump. By using this
configuration, the reagent can be split/dispensed with
high precision.

According to the reagent splitting/dispensing
methed by use of a reagent splitting nozzle having the
above characteristics, when the reagent dispensing
nozzle to split/dispense the reagent isinawaiting state
contamination of the operation fluid in the reagent
dispensing nozzle and falling of the droplet can be
prevented. Thereby, generation of the cross
contamination can be prevented and the reagent can be
split/dispensed with high precision.




FIG 6 is a flow view show ng an aspect of

| um nescence neasurenent based on a | um nescence

nmeasuri ng devi ce; FIGS. 7A to 7G are di agramns

showi ng a state where the reagent is split/dispensed

usi ng the reagent splitting/dispensing nmechani sm

according to an exenplary enbodi nent of the invention;

and Accordgmn@ Sicsafifmwciraagensni A§lddchi ppédimRransing
mPERESSS M hdNengeagentaksplé t¢haghditspenst ig snedanimsan hod

%@%ICPQ@I %dT:%%PB%%DbEM%@I%'\E%e method can be

relna fer,an e di ment of reagent
ach 1eve

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram showing the configuration
of a luminescence measuring device;

FIG. 2 is a schematic view showing the lateral
configuration of a measuring unit;

FIG. 3A is a front block diagram showing a
relationship between the schematic configuration of a
triaxial actuator and a reagent dispensing nozzle;

FIG. 4 is a reference pergpective view showing a
relationship between a Z-axis mechanism unit, a fixed
block, and the reagent dispensing nozzle;

FIG. 5A is a top view showing the configuration of
a reagent/carrier container mounting unit;

FIG. 5B is a top view showing a reagent cartridge;

FIG. 6 is a flow view showing an aspect of
luminescence measurement based on a luminescence
measuring device;

FIGS. 7A to 7G are diagrams showing a state where
the reagent is split/dispensed using the reagent
gplitting/digspensing mechanism according to an

exemplary embodiment of the invention; and

FIG. 8 is a flowchart showing each cperation process
in the reagent splitting/dispensing mechanism.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinafter, an embodiment of a reagent




splitting/di spensing nethod based on a reagent
di spensi ng nozzle and a reagent splitting/dispensing
nmechani sm according to the present invention will be
described in detail with reference to the draw ngs.
First, the entire configuration of a | um nescence
nmeasuri ng device (bionedical device) 10 that nounts a
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to nove the reagent dispensing nozzle to be described
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attached to a linear guide 18b is slid by a driving

bel t ' gﬁﬁbé t,
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et efseédd. For this reason, in the measuring unit 12

according to this embodiment, a stepping motor 1l8a is

used as a driving actuator and a movable unit 18c that

is attached to a linear guide 18b is slid by a driving

belt 184.

Meanwhile, the X-axis mechanism unit 20 and the
Z-axis mechanism unit 22 attached to the movable unit
18¢c are difficult to have a spatial margin. For this
reason, in the X-axis mechanism unit 20 and the Z-axis



The reagent dispensing nozzle 24 is a nozzle that
splits/di spenses various reagents used in |um nescence
nmeasur enent by the desired amount. As shown in FIGS.

3A, 3B, and 4, the reagent dispensing nozzle 24 is
supported by a fixing block 28 that is included in a
slide guide 26 attached to the conpact actuator
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To the di spensing operation tube 30, the buffer supply

tube 70 that is connected to the buffer supply unit 64

to be described in detail below is connected through a

di stribution valve 40 such as a three -way valve. By

this configuration, the pure water that is the

operation fluid collected in the dispensing operation
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preferably adopted. For exanple, when the cartridge
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resin tube, a heat transfer coefficient is increased.
Since the resin tube and the rubber heat are

configured to have the flexibility, a degree of

freedom of arrangenent is hih and a heated regi on can

be secured to be long. For this reason, the

tenperature after heating can be avoi ded from being

| onered, that is, the tenperature can be stabilized.

The arrangenent position of the heater 46 is not
particularly limted. However, |t 'S preferable to




The hot water supply nozzle 48 is an ejection nozzle

that supplies the hot water (pure water), which is

sent by the peristaltic punp 44 and heated by the

heater 46, to the collection carrier cartridge 82 to

be di sposed in the reagent/carrier container nounting
unit 54 to be described in detail below. The hot water
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PRACCHR ther AT EaGHR A P Tai T ot ki FOE Sl pies Blural
rﬂ/étl@rr%lrléam Heed2$@doe concave parts (9 parts in an
exanpl e shown in FIG SB) partltloned in plural parts.
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bpusarsistgnpe nfeaswedng tube hol der 60a, a | um nescence
nmeasuri ng tube 60 is disposed. The | um nescence
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conyYe ettt vadeol TG 60T TREZEHATRSS Gﬁlecgieﬁt&r 46 is
no&r peidyec82arly limited. However, when the heater 46

needs to be configured to have a small size, a cartridge
heater or a tube heater is preferably adopted. For
example, when the cartridge heater is adopted, ametallic
tube 46b may be wounded around the outer circumference
of a heater body 46a and the pure water corresponding
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The water discharge port 100 is a disposable port to

di scard the pure water corresponding to the operation
fluid of the reagent dispensing nozzle 24 or the pure
water fromthe hot water supply nozzle 48. The water

di scharge port 100 has an operation fluid discharge

position 102 to discharge the operation fluid fromthe
tpesdentc A epEasiary hoziflemay &ed ol hovladedt i sthar yeund
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a [ gaqp‘p e ity t | ection carrier
%a?’t&égl%%%cﬁifb er glg Betdil Tlﬁglgg}ntrol wat er tank 66

that is set in the above-described way is connected to
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pump 44 is connected to the buffer supply unit 64 to be
described in detail below.

According to the hot water supply unit 42 having
the above configuration, the hot water can be
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In the filter unit 72 that has the above

configuration, a tip end is connected to a | ower part

of the collection carrier cartridge holder 56, and the

collection carrier that is diluted by the hot water

can be sucked and renoved through a collection filter

90 (refer to FIG 6) by operating the suction punp 7
CANPHRURR § 178 eiceste ds TEea | tiae nBotetat ahoHPRFY tlh@zzle
48TPoyn dheving naseepee ingaslit i ogpure $9. I n the

neasuring unit 12 according to this enbodi nent, the

t 78 is co ured in ead- on e, and LS
i SpolBh BRAERE bHRE s Bt AL A IRtCHeg unit 54 is
anehagei hg disPeR tBie tiiagenhf PHurhei el st jegrgarrier
ukld |Sngengfat edumiddeckudenesteaearmasncing tutre the

rgggje%‘hﬂp{;ég§Q%xf E%@?%H@P%O@ﬁfﬁn@f uhg% EMI Mnid1¥8ction

um nes ence .S nea e
CREAISH GREtE1CPE aﬂo d@rﬁsntsat haf cBﬁtalgcﬁrg"‘ter?“ch]'c 58, a
lomiperrenescni ttheaeupdaty t bublee hapdierafle t avfea water
dh@mﬂwﬁg@rﬁ@rﬂemmram devpeseand aumeoralQedtbeon carrier

ck%@ﬂ?@gnﬁ ﬁ”‘i%t tl-lg101de¥heco°°é% CLLRY. &H‘i% e8fion

erigin
CRFF 4T (e £5 A8 Pan camia @P%%??Fﬁ&aecgfrlﬁﬁ cartridge
hodldear Bienyys upir o vaAeid widif aduead hikdnl dncobiddgty enheater

aGal Heait §akhil dger 8go1a dd@sénf 2B 84 eANchitacidge 82.
nozzl e head 86, and a discharge filter 88 as a basic

body The collection carrier cartrid
coIIeEPstFﬁeﬂﬂ%&ﬁ%tbééﬁgrﬁédtﬁnr??%ﬁFtlﬁ %ﬁ?%ﬁge where
thkee rehpectt onsedarinertivar iumdge 8Cehrel ulessarement is

fQQ'l'e%PtiQndQ%rﬂd§éd8zaA%fgrf‘dwﬁOJ.E' @I@é tgac@d®cts, the
the vi.abl e bact

The col ]

A S PR e A g a8 ST Sphbahe® o
Cadderorny kédnds Sndiivdr freWe tedt s @ Eéﬂlﬁ?‘aﬁéﬂé‘? gRpcave
paethal( ot papersal nren @xhnplecshved by MEGL ig®) dartwitioned

ihower, hat ty o khe agf h‘iﬁﬁé@rb é‘ﬁ&h%f o%Z@ac'sh YhtHive  part
%not S owg) to fill #quqﬁh J Eer 1prowdeg thlS
Y t iRPca¥i B u&%% SCcol Fadtion fi Prer
con {igden tderF ehee;eﬂgﬁntf illx Bp$ expowad W@ Bpe outside,
uglitliur g theinchhhecdheatchs rremo82d, and the reagent that
is placed in stock is not contaminated by viable bacteria.
FIG. 5A is a top view of the reagent/carrier container
mounting unit 54 and FIG. 5B is a top view of the reagent
cartridge 62.

In the luminescence measuring tube holder 60a, a
luminescence measuring tube 60 1is disposed. The
luminescence measuring tube 60 is a micro tube that
executes a luminescence reaction of the ATP extracted
from the wviable bacteria collected by the collection
carrier cartridge 82.

The water discharge port 100 is a disposable port
to digcard the pure water corresponding to the operation
fluid of the reagent dispensing nozzle 24 or the pure
water from the hot water supply nozzle 48. The water
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The blast fan 84 sucks air in the collecting unit 80

and collides the collecting carrier 82a in the

collection carrier cartridge 82 with the floating

bacteria in the air. The blast fan 84 is preferably

di sposed on the downstream side (lower part side to

use an upper part as a suction port in the cgllec;ing
digichaBogac el nd 0% RAPs amheFRSHHE}oBf §Heid discharge

p&b&ﬂﬁ&ﬁenbzpcﬁiHﬂythérgbet@ﬁIdgﬁf@nioarmkﬂid from the
r%?.r I 098 %élefilsriﬁggerlSQE%%CtZ'rln%ﬁ@'é 89¢ Lhe amuntcRbrge

i
10 be ected_can be determ ned fromthe bl ast
DRRATHODA Thé DS T & Hnd A AR GoIh CAGEE water
sTpe linpaee e leoz A% headBB6 F&Iail d 8F aReuppeiically
dRaidhDfgi A cshéeghiry waideBOcand damedi ans atea nozzle,

g%qua@fgnan CehﬁﬁgtoEéHt%??%coh%?C“ﬂﬂéCahgﬁ%le and

cartrirdge 82. Tn order to co e the coll ctéon th
CORTABIIRELON Bfe TEF WAFT tHECITDF PHELEEN L - t HEUT ERET
afl onneelegcie y off tthe aiconttmminpoien nilg t ke device or

geoldact i 98 WH tcBfsheedndfmbRatdyn teafiomR degeeented.
However, the blast fan 84 needs to be formed to have a

| arge size or have a high rotation speed to obtajn_the.
hi gh FTREWPHEIESE tSHPRAY Wlditz840Pafhe EERAYSRYT (i TRPPS 11T
noey e dowteadedater tank rhdmeeinpdcteor, moippeyheaferred

t%ﬁas?&Hh%!rdJ{)Watﬁté\&tﬁhﬁEe%WBéhddé&[@ﬁeﬁzaée ﬁﬁppilq;edrater
an air at is e e.pLa :
BRVuBh netPort S EPERE c Eher “HRandien fany’ JfppeRsins
nOwE k13 4ct F oaSe8nr PN A RARFEERe O SFMAY g bFoLlate
Affreisi notsi tobadand, theewhitewr (ehoms watefr t Her passegntrol
wialttdd A t%.@ﬁcl:@% %ﬂ&%eﬁﬂmeaﬁzﬂ@&“ﬂ}% a@rlfsl%f@@s Qf‘lg&p%é@‘é[t ion
passage. [For _this reason,_. ee oW ¥€e
9§§?b889ﬁﬁnHé&&M?H%u@ﬁﬁﬁ?%gﬁ %ﬁ?hé%ﬂ%%&o#§%e¥eagent
dicine nehngpaed zdie Pfe nigiesld tuMage cleanngfe higher than
thiesohage fputerwdBers thspheadobnwaberdsupstineaatsdéank

| ovne i depliiy t eCthRd HBht R0 i Palki® tank 66 is
6(§rfbod?r?t?nbihé% tﬁgaglglgls't Ff 84 and.t_[errg\z Sadlﬁfjﬁgqtately
GO oA LR 9 PERE i SR hefaRAc 1ty andpabiite
ecortfangeathers tonedcoptecti A GAMPBTE Atk lithe tpt water
dudps1 grbedicnest canry el sratérsizethadhbighater supply
Q%%@p%ankGB flows into the collection carrier cartridge
82 set to the collection carrier cartridge holder 56,
the hot water supply water tank 68 needs to have the large
capacity, as compared with the collection carrier
cartridge holder G56.

The control water tank 66 that is set in the
above-described way is connected to the distribution
valve 40 in the dispensing operation tube 30 by the buffer
supply tube 70, and the pure water can be supplied to
the dispensing operation tube 30 by switching the
distribution valve 40. The hot water supply water tank
68 is connected to the suction side of the peristaltic
pump 44 and is sucked by driving the peristaltic pump
44,
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In the | um nescence neasuring device 10 with the above
configuration that includes the neasuring unit 12 and

the collecting unit 80, first, the viable bacteria in

the air are collected by the collecting unit 80 (step

100: refer to FIG 6). Next, the collection

carrier cartridge 82 where the V|able bacteria are

col | eThedfiid teat nact od7 &r vAMOVE Tt hecEPagd @t toBOCAK1er

ihheneolderi 88 i tedBPriersetarttorifigecell ediatonis diluted

b%zaEfll eﬁﬁ?gaxf:&ﬁ'e‘?:gg heldey %ﬁgﬂ@%é@%?f%ﬁ?bﬁ 1§ozzle

701 | GG £ SR PBTL &% L P eieh LB e &8I Aap B Ty BumE

76harhkat dhotkorBjhese Réadisng haeicobldsti ofarfietion
puths Gﬂ@tﬁg a TPEm$PO d'tfﬂaﬂd i#é@t@lttlecé’l tCl@é;hetga&Zare Spf]essure
and. 1 eroye r
SBorFEC i PP el e apPetelt ey ooy,
Thee & UL DRabeace "ol ISa AL RRaDOOY JLITER Baf FPOE ©F

i82apemadn in the collection filter (step 110: refer

to FIG 6). After the collection carrier 82a is
filtered, the free ATP is_rgenoved v eth b
bact e Pa é-' IeE Etfbr tu%ygop\eﬁatl ?h Ha € avove

corsplenarag igi + a4tip ehd %ﬁeCPW‘?%ﬁGVEIO) arega‘éﬁF part
olfs t3 idolLemttifeen rceagembrcarartrigég@ZHWld@e feagemd the

cUiShessi BY BaAA fe 2% nbiBeibCadanicdd Wy sprEsREL! galther can
[

BRrISERS Sy A & ST R, At L PEISSE T hbeeT 99

(Inerf erestondd Gmpbint DYarPRRE pEéPchtidde f BPYME IRA ngump 74 -

generated due to the | um nescence reaction caused by

the freeyil Ry X'§8 1?1&38%?5 eé(ﬁéaﬁ?ﬁln(i'i‘l)eé@@ﬂéét amdunt of
dlspensed on t

ection filt
t 1%EFi OR E&S i mjcﬁ?tsrcledtfee Qﬁeﬁﬁflgr”f%eé ggeG,RTP it the
mwedngan@umel%mmr@inga@toe@mr%rﬂm%dw&ate the EMT
Jiect ef g ai 9ncbhe icaltegt ianaf hehdr- A0 (ypepadd0isr dii@posed
c%r? ] Glo@eﬂpe £ JPetﬁgplﬁgn%h%gé c8afRh8 urSiriPlddbe 60.

hec |onf| oll ection
Bﬁ

Rsar bR eF o1 I8E2ES Ahd Féeduls&?éh & frfe generated in
ﬂhﬂnImmmamayemgsumem§uning6DubﬁnQQNgﬂLkﬁ%ééééﬁbéIOm an
Lgﬂ?ﬁéiﬂ'r pagttabe: 98, pirhauh Ugi Nesoedash ¢ dagehhessence amount
'S ensed I h advance, and the | um nescence reaction

St PT8Rar etcge same time as the dispensing of the ATP
extraction sanple. In the |um nescence reaction in the

| umi nE¥oercm treadunnng L1lbbs6dn ¢hememy hbgdesentrols the
éérﬁﬁBHEli‘lt'ss mqa&yr%g)fyeghe tP(B/P et {APp(8tepaldd: to the

TELEL Lo LG Ohe o ooy snbn 1diey LT NSEaNce [BARMELRY the

He'&Bove con I'guration,
]p-lﬂbb@§§cfer1'tf¥l¢tﬁéa§¢41ﬁ‘f'?ﬁ§ of the viable bacterl a
sanple fromthe collection carrier cartridge 82 to the

rreialsur.lﬁ,[@n o?ﬁ.e%r%é‘ﬁhﬁ@%cwelﬁnauﬁbdﬁce that collects
ut onp Xxecut e | e. ne

e SPep ot aae dut ipett £ 13 LR ikoTibe S S farrier
canbré dgmcBeri a THplod J&c f aRgl YynaFfee deycpp gured using
£oabanmienati on. cAktrdre ¢ heakuminbpeetite rmedgensti fan 84, an
Bﬁu]gé{bggsé YM&%E%“%Féja&Oskhe i HegeareR FRASERIRGEr 88 as

0 the reagenf/carrier container nounting
%n]i’?séﬁf s‘?‘?]%YATP extraction sanple fromthe viable
bacteria is dispensed. For this reason, self
backgrnwdcbilgtetctoiohheamg;emtcaanrkmigmasarectluzmts the
JDLB ke 3!‘: ?1%elt"{’1talton§f69tb§h"‘@% tdher | UNTRESENCERection
anount. and fh um nescence tine can be accurately
obt ai ned, and cal cul ati on of the ATP anount based on
the |uninescence anount, thatl&s, neasurenent of the
nunber of viable bacteria can be perfornmed wth high
preci si on.



Next, the reagent splitting/di spensing nechani sm
according to this enbodinent will be described with
reference to FIGS. 7 and 8. FIGS. 7A to 7G are state
vi ews showi ng an aspect of reagent
splitting/di spensing based on the reagent dispensing
nozzle in the neasuring unit. FIG 8 is a flowchart
caloviieny @achrdggetd dnint ludes eagept lection carrier 82a
(sRlfd+ i thg/ dirspensi ng neshagicuntdeviabdentbacteria. The
c%ﬁ,'[}'etdééfgfxdé%%'l%ff‘%2”‘%%%3&“'1%”&?&%31%@%&91&%}{@'&011ection
enbodi rent’ r's’ conti ured to_include &ﬁe reelgqe%t t forms
CRL: i SREERLCIE EMFIHRTAOREr 5P FRS PIVPIALTRE
ar gademthagpe idti ngednopersi mpempe hativsts taed hassepated by
hf%@.ft?’ﬁa@@nf tauaaid_ur@@r bhetr t@&Q@ﬁ_bt t:_&li;ﬁ ¢t i 6hspapsadms2a,
ol | ows. ag - i spe g :
aopcé?',‘éﬁli%gn E)%ggd %ﬁgﬁﬁ rgggefﬁﬁ%li sdlglg%?%ﬁgngggﬁe w2f4t§§ o
paeacided . on Phelbads Bt drebe ’é‘?@na‘Fa‘?FB%tHBC uces a
codteot ivni £illk et th0 r espéelr to FAA o) dcraktbisters the
Ho Statb? i@t Snyhelife (8611 eade¥n deapeiienos pazzl e
24 is at the waiting position, the control unit 11
outputs a drive signal (first air |ayer arr enment .
si gnafhe ®last Bap €He SM%§1§6lﬁn&h§eﬁ&ajgf%cFﬁ@g unit
gregahnidvecprasisde e ithé hecsylengd i3yt tcanhkeact@daori®g the

R TR I i Rt TN e L ol ol
. ) iV
braé"s'iﬁF,latHélpEF% it er {TﬁgF ﬁ%ﬁ?ﬁé %gaer%a Fon % Fﬁlrsé%l%bly
diigpedednon the @oRHcragropdids | kPYabePadtafd dhd© use
are & rdpapansi fica nedzke ot gdowsihnthd o kyetndgaBanit
Bﬁq; gg'c%ﬁ:&ﬂ? Pli&s sy gsbeélﬂﬂﬁﬁitr&enﬁ‘?gfﬁﬂ_ Veher egg¥hegement
er eby,” an %ccugli area of the, operatian %%é“adz' N 11 the
R Fe8FeRE HREpERLIAT TR ISP DHIFE GREFELTH Hhd a
daYkeching ayei t180 i kit spossdbe? fiedATak g foerfaddected
n the apes ahliored |ﬂ#&n&!’lde?ﬁ&éﬂi!j&mbmtem :ﬂw‘;:rl'ua]tc elast fan
agent . di sp .NQz7 . By disposing the first
Sgﬁerg gyg?ielltgg‘?%gt%ﬁe%qﬁoég?%’ti p end, the operation
fluid is prevented fromvertically falling fromthe
nozzl €te prgraic tort hezwdie hep &8kt d.5 PSRPF 8 r@RSHA UPPET
SIePer 3ki PReOL JiNG: &F 085 caRitABNAN®NEWhettiorfsalds g cover
ofqadro leﬁé"ageteBEOE@g(ybf¥ geliidhd 104 £i spepsiridridge
apr?%c"ilgi% CFuS 1D The chande 1n Re r eagent . g
EdncehP I iF af el bie &d?llecuog*rﬂérfri’resf cgytridge
dayetthlGHdatiablei Sposedriia t ktheafliony yebeedsy of the
i £ @Etgl%lt}fltscﬁ%”flﬁtbh%h%'zéépléatti‘ifgoaf}miﬁ ot heeds éto be
espec 0 vol une rea [ g
LAsEITo tpueCasi i AtnYFeRET A Ty T gﬂ‘*ﬁé s to
bet forsrdaouthavet 8 120WDISERE RSz S apabrify: HAfht 1o
$heec 00z eisopani thhd shigh I PO welochdewapavidt g gfize of

t}g{ﬂ% E'g;%ateééingaxxf%fitl_quapfaxbeb%@fea%e@.o gL (refer to
. step 200: waiting process).

In the impactor nozzle head 86, plural ports with
the small diameter are provided, and the air that is
sucked by the blast fan 84 passes through the ports with
the small diameter and collide the collection carrier
82a. When the flow volume of the air is constant, the
flow velocity of the passed fluid can be increased by
narrowing an area of a flow passage. For this reason,
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Next, the control unit 11 outputs a drive signa

(first drive signal) to nove the reagent dispensing
nozzle 24 to the position right above the concave part
where the reagent becom ng the splitting object in the
reagent cartridge 62 is filled, to the X-axis

mechani smunit 20 and the Y-axis nmechanismunit 18 in
thike neededl BHlewatBRLEEL1EY (HRNwaPEi ngPhfdded without
ifesed deflgakbhee s isiacert breairodatyton( bpestd a0 thgeplast
féél) @avrng the sufficient capacity with respect to

e volume of the reagent dispensing nozzle 24 is

di sposed in the tip end of the reagent dispensing

nozz| 8he4, direclowbgsti ilterd &Besifot HABo5edrhen the
dolwies ©of e FRV ig@ &S (Dekle ras idé t ing st epoRlectingtunit 80

1[1710\011@.95 RGS Cf:?&fr)nent z:'ﬂeé(tbléé‘@ £ORtE P a A feddves dust

uts a Ive S|gnal alr _la stment signal)
Wﬂ?ﬁn&ﬁ Fﬁ@ﬁﬂ%ﬁ%@rl§6§ﬁﬁi?6Sé§ﬂﬁ%ég #Hé& "posi tive
pressure in the syringe 34 to the actuator 38 of the
Syri ng? 3@h1£hecaﬁtf WFaB8ongcetnes tbalaiatimgerunit 80

2244 %' ¢ b iMdYENcaAShadveE dmailesize and

pera Iur |s dISC arged fromthe syringe 34 of
Liteateh Vﬁégﬁﬁessure becomes the positive pressure, and
the operation fluid flows into the reagent dispensing

nozzl e 24 Hdr pugh niche shh s pensiangi Oprgatiesi debe03@ith the
B;H?ev[ eb ﬁngoq:cal'ﬂjlglq @1[15@ 9}1 tlé;ﬁié’@%l@é'rﬁ’é‘aghwlqué Minit 12
?ea Rt I

I'spensi ng rease btht
acra%é:h@heoérlueqtaye‘a aajlﬁstsrPenthsJFaﬁal thS VeAbhg pacteria
actuss i BGreunhllbatteal par tthof adiel ¢ EEdndainitayfd (step
1&&9 i sy dEgchargegr&romyt he reagent di spensing nozzle

4 and the other part remains in the tip end of the
reagent di spensing nozzle 24. That is, the_air &a the
adj usiesHE . ity 410 lokeis Bd orheakdiéie e HnbhAg S0t 2t cre
Wi alpner B6cbased carthe@liebapsr ad] mwem:tgdgnﬁrom the

he sapkl; g A1 €oFpasaa %‘éhcmeléétﬁhgah&lﬂtayﬂ is set to

arran na (refer to FIG O:z@ir
q%&eﬁ%%n?eﬁ§ﬁ F2 cd§?ro? u%?t q] the

RA PUd NG diriMe 153 gnaThe(@@ééﬁd:m’én%?ﬂ‘fréﬁ&ngla)rtt%l ge 82
weseend the reagané dbipersi ngnnoarkd 24 cmdtdédgs tholder

§n€g Eoszéa?téhpb ZdthE tﬂ?aeat{f epgey to Ei?etireaxhéatlng, the

ani smunit 1 aXl aI u
301 e 5aorm ST ag prisracyafeet AHg A a8l Bl gecion
wmrridt GWpULs aaukedea@dgwamqve@gwttesl i liqprapyic 72
£19r8ulh eHE ¢be1Rlcugsh 361 ead Ienaerrad & Hehe iyl ibeecteria

é’rﬁgsﬁﬂr e f.':.nee hg'ﬁ’yrﬂlz{g@ 3¢t @ dNEe aEbWRLY @ﬁeOfcotth%ct ion

SyrTi The Act ator cei e re
%%FFFE§'@%ﬂ emaie dm Ve ﬁgﬁie gﬁﬁ Ef%gegbe nt1o:
féfied ttratFig€.fiél)l.ed into the dlspenS|ng oper ati on

tube 30 and the reagent dispensing nozzle 24 flows

|ntot£1ts¥r£9%ec ﬁﬁg g%bghégy%fggs§ Lei gegqmggfgg the

negat i'v ress re. gu ied area of Lhe. co1it

%aeEaMBnlﬁllaﬂaOVﬁdt ga @aﬁeﬁ B&HS TE? Zadpat 221 i &P

wecspasad iany titee rresapent d hapebeconesinhe 1shl i tFikgt, the
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spen nozzl e 0 n r

b 87 116 e B b B ey e R e
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theedreid AThe s eageovednd Gondrtuis ono vk, t hhecpmegssurement

SoptaniJmatd 100 duRithe Jhehed ardudid fashngeobridented from

reagent or deterioration of dispensation precision of

the reagent can be prevented (refer to FIG 7C step

240: reagent splitting processd. Next, the

control unit 11 outputs a drive signal (third novenent

signal) to ascend the reagent dispensing nozzle 24 and

evacuate the nozzle tip end fromthe reagent to the

Z-axis mechanismunit 22 in the triaxial actuator 16

(step 250: third noving process)



Next, the control unit 11 outputs a drive signa

(reagent protection signal) to pull out the plunger 36

and output generate the negative pressure in the

syringe 34 to the actuator 38 of the syringe punp 32.

The actuator 38 receives the reagent protection signa

and is driven. As a result, the operation fluid, that
besnid kleate Tat edt oedtopbhsl AYTUPES AEEHE S HISE FpigRgcaused
bS/hEh"ee&&%E Mispengsing ,nezd o 2¢¥p féowsaicntion hereagent 1is
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Cﬁmlcf-lr rF%ﬁErF-é]&fer?tz cﬁ%tp%ﬁsFHa 28 & 3 PP E€ased
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cbﬁ.tleeré@fSnOff1t1r\%fe§@eMS@éﬁspQQ©d iretée tiop =hd. ob) .

the reagent dispensing nozzle 24 and the nozzle tip
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Next, the control unit 11 outputs a drive signal
(operation fluid ejection signal) to push the plunger
36 into the actuator 38 of the syringe 32 and to cause
the positive pressure to be generated in the syringe
34. The actuator 38 receives the operation fluid
ejection signal and is driven. As a result, the
ooppehat readdnt dd i speinsciteg geolz £ ﬁerrfnrlhéhgymeﬁgﬁeusnnéf unit.
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VWHAT IS CLAIMED I'S: 1. A reagent splitting/dispensing
nmet hod based on a reagent dispensing nozzle that
controls a split anobunt or a di spensation anount of a
reagent by an operation fluid disposed in the reagent
di spensi ng nozzle, the reagent splitting/di spensing
met hod conpri sing: a waiting process of
cdpspusi ngnay fhest matitaytrabeune2n b 1AP& pickhefnozzle
chBRopeyati pRehl Uhd ARG A S0ZFb&lkR @Rglet BRe 20 pL, the
c%ﬁ:%%%“éydp%p%sé ng%ﬁ9{2|a%:r layer ¢ frﬁéxﬁ%\% et ag 100
ocess” of novin e reagent di Sspensing hozzle to the
HBoding oRr r EghtF EhovdAthé teRgeAL ‘hetht AgJa PR GEsS)
obj ect ; ~a second noving process of depositing
thle NRExke tine e@énlft&dlhemﬁe_eg@nt outputs @ Bageat signal
[ .RS.OC ecre t 0 n ;
3ot %Eéﬁé%i B33 7 TR R doln . SHEERHE ErBBEhsing
NREZA % HhdtPi ERenF et $ eRgEHIN iDPPRE FoFg&RIIcave part
whiesEesheagresgere freamvnhagndir esplpténdiyg object in the
reagent cartridge 62 is filled, to the X-axis mechanism
unit 20 and the Y-axis mechanism unit 18 in the triaxial
actuator 16. In the waiting process described above,
since the air layer (first air layer 110) having the
sufficient capacity with respect to the volume of the
reagent dispensing nozzle 24 is disposed in the tip end
of the reagent dispensing nozzle 24, the operation £luid
does not fall at the time of moving as well as waiting

(step 210: first moving process).

Next, the control unit 11 cutputs a drive signal
(air layer adjustment signal) to push the plunger 36 and
to generate the positive pressure in the syringe 34 to
the actuator 38 of the syringe 32. The actuator 38
receives the air layer adjustment signal and is driven.
As a result, the operation fluid is discharged from the
syringe 34 of which the pressure becomes the positive
pressure, and the operation fluid flows into the reagent
dispensing nozzle 24 through the dispensing operation
tube 30. Thereby, an occupied area of the operation
£luid in the reagent dispensing nozzle 24 is increased.
In this case, the air layer adjustment signal drives the
actuator 38, such that a part of the first air layer 110
is discharged from the reagent dispensing nozzle 24 and
the other part remains in the tip end of the reagent
dispensing nozzle 24. That is, the air layer adjustment
signal causes the movement amount of the plunger 36 based
on the air layer adjustment signal to be smaller, as
compared with the first air layer arrangement signal
(refer to FIG. 7B: step 220: air layer adjusting process) .

Next, the control unit 11 outputs a drive signal
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a third noving process of evacuating the tip end of

the reagent di spensing nozzle fromthe reagent;

a reagent protecting process of disposing a second air

| ayer between an interface of the split reagent and

the nozzle tip end; a fourth noving process of

nmovi ng the reagent di spensing nozzle to the reagent
(gesparbathomepesit | oAlgarler the r S&RIRNPr oftd& | mgeagent
dpepeessing nozzlée raagent deppanst nghpraeexloftip end in
chiClfaakag.d hgoocokpati AN, ADDWE R ntilR% OPRAALIPH in the

Luid 1n the reagent dispensing nozzle and_e ecthg )

LRSI (AT EAPEAT, 16 |SLeR? Uherat FORY MGdnd process) .
protecting process of disposing the first air |ayer

bet weeaxthe dHy ecbaeeaf diheroper ahitput bund gand-¢ heignal

BB BoeE ARG SRR LU (BB 26 ana

IENEFETsT g foP 8 Ty & IRF SR FEFRy 1;5’0%11"% o?ﬁ\{r+ﬂ8§ dfaf@ the
agherd ahe3Bi rst the |syeinge diwmpséd .betTeenatttaiator 38
redeariager Bk ke aner abpon of Idlighandahlle inozet evenn  aAs a
r§81 ¢ 2- tTfe 5§39th-&$ lf:fﬁ!irbg’ BLSRENSLNG ML 080 i nto the
according to ¢ Al mLofurther conprl sing: _ ,
dispensing operation tube 30 and the réagent dispensing
nozzle 24 flows into the syringe 34 of which the pressure
becomes the negative pressure. Thereby, an occupied
area of the operation fluid in the reagent dispensing
nozzle 24 is decreased and the reagent that becomes the
splitting cbject flows from the tip end of the reagent
dispensing nozzle 24. By this operation, the first air
layer 110 is interposed between the operation fluid and
the reagent. Thereby, the operation fluid is not mixed
with the reagent and generation of the cross
contamination due to mixing and diffusing of the reagent
or deterioraticon of dispensation precisgion of the
reagent ¢an be prevented (refer to FIG. 7C: step 240:
reagent splitting process).

Next, the control unit 11 outputs a drive signal
(third movement signal) to ascend the reagent dispensing
nczzle 24 and evacuate the nozzle tip end from the reagent
to the Z-axis mechanism unit 22 in the triaxial actuator
16 (step 250: third moving process).

Next, the control unit 11 outputs a drive signal
(reagent protection signal) to pull out the plunger 36
and output generate the negative pressure in the syringe
34 to the actuator 38 of the syringe pump 32. The
actuator 38 receives the reagent protection signal and
is driven. As a result, the operation fluid that is
filled into the dispensing operation tube 30 and the
reagent dispensing nozzle 24 flows into the syringe 34
of which the pressure becomes the negative pressure.
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an air |ayer adjusting process of increasing the

occupati on anount of the operation fluid in the

reagent di spensing nozzle and decreasing the

occupation anount of the first air |ayer, between the

first noving process and the second noving process.

3. The reagent splitting/dispensing nethod according
Therelkai man dacthdedcamed Khghe operag igmpblui¢ in the

ré¥aeydt NG Rseny ab e Ny tike deeagensedi spénshagsecond
anggé% éP ifS Qgeﬁﬁéﬁgﬁéaubgtwe n the interface of the

rgeposi tigna er eagent spensi n rocess: and.
e %ﬂ%ﬁpwai P dheiig 6‘3}%8 §0& TE %Eet‘?%gds’as%%P?lng
notk ztlfe 2dpendt tve howizd ¢ torp e noZZhereby efd SRRNEAE L ON
peBeriali 9n EhHi BedipyEinsgecfOsiiomheidy doeercageated due
tfsaplv' ttt'-f:rﬂg/ ' SRePPL ARG Y hgdd%gggtngft Qb ak@agent with

urtenre 8’ rsing. ) at or ar evacuat |1.n , .
rpEREs t6F theV PRF 2R trigugast a&!&oﬁ&%¥ﬁﬁsﬁo?ﬂn§ Lpp&Lon
cepebat iparefé it dddE sohaigs posgenemadfadrdudct ¢ chgdhdng of
cHleSPERYIIIG Pr OCES8er@Ndo FIG. 7D: step 260: reagent

protecting process) .

Next, the contrcl unit 11 outputs a drive signal
(fourth movement signal) to move the reagent dispensing
nozzle 24 to the reagent dispensation position to the
X-axis mechanism unit 20 and the Y-axis mechanism unit
18 in the triaxial actuator 16. In this case, the reagent
dispensation position means an upper part of the
collection carrier cartridge holder 56 or an upper part
of the luminescence measuring tube 60 (step 270: fourth
moving process) .

Next, the control unit 11 cutputs a drive signal
(reagent dispensation signal} to push the plunger 36 into
the actuator 38 of the syringe pump 32 and to cause the
positive pressure to be generated in the syringe 34. The
actuator 38 receives the reagent dispensation signal and
is driven. As a result, the operation f£fluid is
discharged from the syringe 34 of which the pressure
becomes the positive pressure, and the operation fluid
flows into the reagent dispensing nozzle 24 through the
dispensing operation tube 30. Thereby, an occupied area
of the operation fluid in the reagent dispensing nozzle
24 is increased. 1In this case, the reagent dispensation
signal drives the actuator 38, such that the reagent
filled into the reagent dispensing nozzle is ejected and
a part of the first air layer 110 remains in the tip end
of the reagent dispensing nozzle. By this operation, the
split reagent can be completely dispensed and the
operation fluid can be prevented from being ejected
(refer to FIG. 7E: step 280: reagent dispensing process) .
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an operation fluid ejecting process of ejecting a part
of the operation fluid fromthe nozzle tip end, at the
operation fluid discharge position. 5. The reagent
splitting/di spensing nethod according to claim 3,
wherein, in the reagent dispensing process, the
process proceeds to the tenporary evacuating process,
after the first air layer remains. 6. The reagent

spl i tiyé R/, ditsRensb A riat hqdlacmr diutgpliOs chadmidie signal
(phast %ﬁhr'n é@gcﬁﬁﬁﬁﬁﬁ éﬁ%ﬁﬁi‘”throﬁ%ﬁ% ¥ee reagent
Ss pfoceé e tenporary evacuat r é:
éﬁP&n%¥%9fPRﬁz%ﬁr2ﬁa§8rqhﬁmﬁﬂgraFHQWegggﬁ% fscharge
pepliittitémg/0dl SpehbengarechdhBsinatge port 100 to the X-axis
mechanism unit 20 and the Y-axis mechanism unit 18 in
the triaxial actuator 16 (step 290: temporary evacuating

process} .

Next, the control unit 11 outputs a drive signal
(operation fluid ejection signal) to push the plunger
36 into the actuator 38 of the syringe 32 and to cause
the positive pressure to be generated in the syringe 34.
The actuator 38 receives the operation fluid ejection
signal and is driven. As a result, the operation fluid
is discharged from the syringe 34 of which the pressure
becomes the positive pressure, and the operation fluid
flows into the reagent dispensing nozzle 24 through the
dispensing operation tube 30. The amount of flowing
operation £luid exceeds the allowed amount of the nozzle
and a part of the operation fluid is ejected to the
operation fluid discharge position 102. The operation
fluid of the ejected amount is replenished from the
control water tank 66 by controlling the distribution
valve 40 disposed in the dispensing operation tube 30
and operating the actuator 38 to pull out the plunger
36 (refer to FIG. 7F: step 300: operation fluid ejecting
process) .

Next, the control unit 11 outputs a drive signal
{(operation fluid protection signal) to pull out the
plunger 36 and generate the negative pressure in the
syringe 34 to the actuator 38 of the syringe pump 32.
The actuator 38 receives the operation fluid protection
signal and is driven. As a result, the operation fluid
that is filled into the dispensing operation tube 30 and
the reagent dispensing nozzle 24 flows into the syringe
of which the pressure becomes the negative pressure.
Thereby, an occupied area of the operation fluid in the
reagent dispensing nozzle 24 is decreased and the first
air layer 110 is disposed between the interface of the
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includes a triaxial actuator in which a novenent axis

in a horizontal directionis set to an X axis and a Y

axis and a novenent axis in a vertical direction is

set to a Z axis, a reagent dispensing nozzle which is

noved by the triaxial actuator, and a punp unit which

Is connected to the reagent dlspen5|ng nozzl e an
Cpe#HEtal an arﬂdple@atﬁbhlﬁgw #ngicspbbed FRAARAY edgetRensing
ndegpenszagamar zt ke tker 2 Pagendty sghdtti Agy dikpensiage, the
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é:i].% bl %ﬁdaltt}ﬁec%uaé:&[satﬁégﬁahq%ﬁ IS¢ ?j[é 1% eiSriaxial

spose I'S sI ng .noz ., _out uts a
aFé&iﬁﬂrsbﬁlﬁﬁﬁiﬁag f5 &%ﬁ%ESQthF%cBEB&ﬁS amount
of the operation fluid in the nozzle and fill the
reagemehntﬁet heageagents diisianstod d9azheateen the fifth
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eposited i n the éagernt Hﬁ§
ﬁ@ﬂ%ﬁﬁ@VéPQnQrQ%e%?ad@ﬁ%?tﬁéot|& ne*BF UHRE r eagent

di spensing nozzle fromthe reagent to the triaxia
act Uaﬁ@&or‘?ﬂ*@rpé"t Sté‘ r'@ﬁlgenfeﬁ@%trﬁ@t i3 St gRalg AdDi spensing
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AU CS murﬁﬁmeﬁé?ﬁnst?l@ﬁalreése%vélt%gﬁ‘gg&snfmzZ €
2di spensing /Aazzpente the reagemtt disspensheiwniposia sgate,

th% g%%xta{&%hak 1%qthaitrPfché\fﬂ&£géB% a&%’t‘i—lé‘ihg' aperzle 24

In_t reagent, di s 474 p
8% Do BhP AR SHBRAal FON L il R, PHEPHESpLe
ceachpapr e carpr@tt vemt frl 5@19aﬁ|tohh\el bige ﬁft RBe movement
ob%&gﬂﬂioﬂl saaﬂsw@ gazd © ot andala tihen reagene poeveated

the ok %Ee%zﬁafggaeg; . ?' S'f‘ﬁ@%'e‘iﬂ/ nozzueer eagb@gent
s&&érfatntgﬂ?ﬂllﬂ S D (TRETardeN £8hqkE cREF farmed with

h@@ﬂupareonsamuunt of the operation fluid in the
reagent dispensing nozzle and di spose the first air

| ayer between the interface of the operation fluid and
the nozzle tip end to the punp unit, after the reagent
Is ejected from the reagent dispensing nozzle, and
outputs a fifth novenent signal to evacuate the
reagent di spensing nozzle where the first air layer is
di sposed after the reagent is dispensed to the waiting
position to the triaxial actuator.
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8. Thereagentsplitting/di spensi ngmechani sm accordi ng

to claim7, wherein the control unit outputs an

air layer adjustnent signal to increase the occupation

amount of the operation fluid in the reagent

di spensi ng nozzle to the punp unit, between the output

of the first novenent signal and the output of the
WEAJorP noLAa#D sT@nal . 9.

Ther eagent spli tting/di spensi ngmechani sm according to
1¢l @l M 7reagent ?E@Hlﬂ&?ﬂﬁ@ﬁ%ﬁgl | he@WdSaded on a

te or ar vacuatl on SI reagent

T BRGRHe L HESA IS IORA LBp ST GIOFFAPY SIro R s amount
OBO& tdmpensaﬁelqm arpantacflak oreagfat Phe dreppration
fduipengabpored ghal titse Oﬂéagte.ntandlspens:.m@enwﬂlal the

Bl AL B 5 430 9 ;Ba%;?%éiﬂg m@t%%aoeoagﬁlaélﬁgw

rease € occupati o

n t e FRAGEHES 0P EQEREHP PIIPEY 0] Bt TA TS (AL 1aYeT
beheresperaa ilort ¢ FGagef pdnthiseopigy adntonf finé dr éé@eﬁt nozzle
tdipSRansi PE re%Z| Lo AP¥RE tDi dPeneneratnopzileyi d

di schgr gfngﬁ't{HS(},lngo E)I}%cpéjg@ U@ft ‘moving the reagent
dispensing nozzle to the position right above the reagent
becoming a split object;

a second moving process of depositing the nozzle
tip end in the reagent;

a reagent sgplitting process of decreasing the
occupation amount of the operation fluid in the reagent
dispensing nozzle and filling the reagent into the
reagent dispensing nozzle from the nozzle tip end;

a third moving process of evacuating the tip end
of the reagent dispensing nozzle from the reagent;

a reagent protecting process of disposing a second
air layer between an interface of the split reagent and
the nozzle tip end;

a fourth moving process of moving the reagent
dispensing nozzle to the reagent dispensation position,
after the reagent protecting process;

a reagent dispensing process of increasing the
occupation amount of the operation fluid in the reagent
dispensing nozzle and ejecting the split reagent;

an operation fluid protecting process of disposing
the first air layer between the interface of the operation
fluid and the nozzle tip end, after dispensing the
reagent; and

a fifth moving process of evacuating the reagent
dispensing nozzle to the waiting position, in a state
where the first air layer is disposed between the
interface of the operation fluid and the nozzle tip end.

2. The reagent splitting/dispensing method according
to claim 1, further comprising:
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10. Thereagentsplitting/di spensi ngmechani sm accor di ng

to claim 8, wherein the control unit outputs a
tenporary evacuation signal to nove the reagent

di spensing nozzle to the operation fluid discharge
position to the triaxial actuator, after the reagent

di spensation signal is output, and the contro

uni t @bt pirs layeperddivat ingi BrejcRs $ opfsiigraieasing the
okRueASEohhgmettitpai Wha Wt aefi o & 1aped aih ofhél tedgent
ai3dd¥s I £ Qﬁetzﬁdl' §! 89 P2 £nd O BEESE AR oA amount
t%g opgr,agl on uelg%el?rom FEe tzgllp %nd qof the reagent
odi 5PEnSEAG hEZA & FURed oL VRETOpESidP f MR g Process
agids dhee geeposid ivpying theopasp-unit. 11.

Ther eagent splitting/di spensi ngmechani sm according to

3any ofﬁeOLegg'HESQéfftégng/dispensing'method according
to claim 1, further comprising:

a temporary evacuating process of moving the
reagent dispensing nozzle to the operation fluid
discharge position after the reagent dispensing process;
and

an operation f£luid ejecting process of ejecting a
part of the operation fluid from the nozzle tip end, at

the operation fluid discharge position.

4. The reagent splitting/dispensing method according
to claim 2, further comprising:

a temporary evacuating process of moving the
reagent dispensing nozzle to the operation fluid
discharge position after the reagent dispensing process;
and

an operation fluid ejecting process of ejecting a
part of the operation fluid from the nozzle tip end, at
the operation fluid discharge position.

5. The reagent splitting/dispensing method according
te claim 3,

wherein, in the reagent dispensing process, the
process proceeds to the temporary evacuating process,
after the first air layer remains.

6. The reagent splitting/dispensing method according
to claim 4,

wherein, in the reagent dispensing prcoccess, the
process proceeds to the temporary evacuating process,
after the first air layer remains.

7. A reagent splitting/dispensing mechanism that
includes a triaxial actuator in which a movement axis

in a horizontal direction is set to an X axis and a Y
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wherei n the reagent dispensation signal is a signal to
control the occupation anount of the operation fluid

to conpletely eject the reagent filled into the

reagent di spensing nozzle and eject a part of the

first air layer. 12.

Ther eagent splitting/ di spensi ngnmechani sm accordi ng to

agdy o F MPeWENF B il inferes AtiRa lpdipr e ions ig set
teyal Agexpwip.a reagent dispensing nozzle which is moved
by the triaxial actuator, and a pump unit which 1is
connected to the reagent dispensing nozzle an controls
an operation fluid disposed in the reagent dispensing
nozzle, the reagent splitting/dispensing mechanism
comprising:

a control unit which outputs a first air layer
arrangement signal to decrease the occupation amount of
the operation fluid in the nozzle and dispose a first
air layer between an interface of the operation fluid
and a nozzle tip end in the reagent dispensing nozzle
to the pump unit, outputs a first movement signal to move
the reagent dispensing nozzle to the position right above
the reagent becoming a split object and a second movement
signal to deposit the nozzle tip end in the reagent to
the triaxial actuator after the first air layer is
disposed in the reagent dispensing nozzle, outputs a
reagent split signal to decrease the occupation amount
of the operation fluid in the nozzle and £ill the reagent
into the reagent dispensing nozzle from the nozzle tip
end to the pump unit after the nozzle tip end is deposited
in the reagent, outputs a third movement signal to
evacuate the tip end of the reagent dispensing nozzle
from the reagent to the triaxial actuator, outputs a
reagent protection signal to dispose a second air layer
between an interface of the split reagent and the nozzle
tip end to the pump unit, outputs a fourth movement signal
to move the reagent dispensing nozzle to the reagent
dispensation position to the triaxial actuator, after
the second air layer is disposed in the reagent dispensing
nozzle, outputs a reagent dispensation signal to
increase the occupation amount of the operation fluid
in the reagent dispensing nozzle and eject the reagent
to the pump unit, after the reagent dispensing nozzle
reaches the reagent dispensation position, outputs an
operation fluid protection signal to decrease the
occupation amount of the operation f£luid in the reagent
dispensing nozzle and dispose the first air layer between
the interface of the operation fluid and the nozzle tip
end to the pump unit, after the reagent is ejected from
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the reagent dispensing nozzle, and outputs a £fifth
movement signal to evacuate the reagent dispensing
nozzle where the first air layer is disposed after the
reagent 1s dispensed to the waiting position to the
triaxial actuator.

8. The reagent splitting/dispensing mechanism
according to claim 7,

wherein the control unit outputs an air layer
adjustment signal to increase the occupation amount of
the operation fluid in the reagent dispensing nozzle to
the pump unit, between the output of the first movement
signal and the output of the second movement signal.

9. The reagent splitting/dispensing mechanism
according to claim 7,

wherein the control unit outputs a temporary
evacuation signal to move the reagent dispensing nozzle
to the operation £fluid discharge position to the triaxial
actuator, after the reagent dispensation signal 1is
output, and

the control unit outputs an operation fluid
ejection signal to increase the occupation amount of the
operation fluid in the reagent dispensing nozzle to eject
a part of the operation fluid from the tip end of the
reagent dispensing nozzle moved to the operation fluid
discharge position, to the pump unit.

10. The reagent splitting/dispensing mechanism
according to claim 8,

wherein the control unit outputs a tempeorary
evacuation signal to move the reagent dispensing noczzle
to the operation fluid discharge position to the triaxial
actuator, after the reagent dispensation signal 1is
cutput, and

the control unit outputs an operation fluid
ejection signal to increase the occupation amount of the
operation fluid in the reagent dispensing nozzle to eject
a part of the operation fluid from the tip end of the
reagent dispensing nozzle moved to the operation fluid
discharge positicon, to the pump unit.
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11. The reagent splitting/dispensing mechanism
according to any one of claims 7 to 10,

wherein the reagent dispensation signal is a signal
to control the occupation amount of the operation fluid
to completely eject the reagent filled into the reagent
dispensing nozzle and eject a part of the first air layer.

12. The reagent splitting/dispensing mechanism

according to any one of claims 7 to 11,
wherein the pump unit is a syringe pump.
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