;A _e3esrp\| | 6TrFH LI QU D CHROVATOGRAPHY SYSTEM AND SAMPLE | NJECTOR AND

CLEANI NG DEVI CE OR CLEANI NG BACKGROUND OF THE | N\/M""
Field of the | nmmwmmmmm gr esent invention relates to a liq ””mmmm”mm
chromat ogr aphy syst.g, a sanple injector and a cl eani ng devi ceqsang a

met hod for cleanlng, | particular to a liquid chromatography system whose
conflguratlon al 'ows inproving an accuracy in an analytlcal process of a

sanple in a a e ector and
a cl eaning deV| Edéh? 19%% H*né Shen AﬁB”EA é}%\f %h At\]ﬁle Rel at ed
Art Aliquid chroma 5 Egﬁ mﬂ@@q‘@%é Iyt| cal neans
for separating and anal yzin chenlcal substances. In particular, a liquid
chronatogpéﬁﬁgnggpeﬁFtﬁﬁp g§¥§N§IQ§n1 mcro colum having an inner
di ameter &f 1 tBl92lAnPhaSN&dVANERGESN n that it can provide analysis
resul ts of hi ghTBensi PFeFERL hi gRVeasdont i oredwd &§i gh st eciasi ontiquid
Accor di ngEhromatagrapbydeveltepmamd thesaopleésinpepkiogr essl aFiglesnhishpws an
exanpl e oflemncexasti agmkichodd folnr civbagmnaphyirs ystramculllee: [taqud dliquid
chr omat ogchpbyasyggtrephghews tiem tWwie sanechf ggueaithohuddd cavssaimp o vingct or
1, a punpaRAaccwmdty olineragd, #hsepaiedl opredddym drandd aadgllect oh &
Accor di ngs;a@ﬁnaelﬁ BELOWr @hbenisheWt sl B Rathp1D B fnd 1S SUPR dEsh
together whhhazacsak¥enly GERBCke spBase mdkriPRided fdmidie punp 2A fromthe
sanpl e inpector Désbpggtggﬁ ggp%@t k%ﬁa%%'dUW}tAf for perform ng separation. A
transferred sanp g% gggg}nl ql 4ué8h| %\geda
| nt roduci ng.j pﬁcyf ﬁésgs t%o @k egr?rmwf Dy SIS, GPeLat fon is
per f or med og E i %ured g §¥
i ncl udes EE SHF?SI ler™3 Rarﬁttl(f% aﬁ nsti tafEd % % e?Wrol | er
3 drives &A@t cBﬁFFoF‘ss?ﬁ‘é B35 Pe CPAIEEY Vf“&nd“lﬁél ety mati c
di agr am ofParf e®isthdRy & Ffﬁpéaigﬁsec%%r thats koW nPEPHLALO. af}ahlfis‘rﬂes same
figure, argﬁﬂﬂéﬁln@fvahk%h105¢%sk¢bviﬁéd wrigha Fegeddtiererair igland a
syringe 1Rreghdiansyrifgrondinatyr 28. afid ve qdévetepvendi theresifores a
sanpl e i nfecpredgrhseugh the switching valve 10 fromthe syringe 12. The
syringe 12 is cBagtitatedhowst rahl aelxenpla hefSyramgesxaicttuatigpr Ni3yuihen t he
syringe l2hrsmatbyatetly aswotarii on Tise dildcharggedhirombhegsupbhehi gstwah ve 10.
Subsequenthgwna isw tiedi Bgmeperiaturen dhclhi@eswat gl &/ al MgedOopernf,orared
under thepampt roh, ofa t kencertneld es, 3 m ldeferexidai red.unthe 4swahghifng
val ve 10, quBdetothe cormé@ér@in@h@occm{er otb®f i qurst bghesoanpassagey of the
1 sanpbe tp gafplist ;5§ akg gﬁléaat@o@m{@rtmétﬁwgcebmgeml Vepdii 1S Sset
at (A) apf.3cS8FORH-51aLA E2ont Ahe WARKS he 2 Lol ek e (s, set at
(B)) - 1 into the separation column 4 for performing separation.
A transferred sample 1s separated in the separation
column 4 followed by introducing into the detector 5 where
a predetermined analysis operation 1is performed on the

sample, Thus configured 1liquid chromatography system
includes the controller 3 that is constituted of a
computer. The controller 3 drives and controls the sample

injector 1 and the pump 2A.

A schematic diagram of an existing sample injector 1
is shown in Fig. 10. In the same figure, a switching valve
10 is provided with a liquid reservoir 11 and a syringe 12,
and a syringe actuator 13. The liquid reservoir 11 stores
a sample injected through the switching valve 10 from the
syringe 12. The syringe 12 is constituted controllable by
the syringe actuator 13. When the syringe 12 is actuated,
a solution is discharged to the switching wvalve 10.

Subsequently, a switching operation of the switching
valve 10 performed under the control of the controller 3
will be explained. The switching wvalve 10, under the
control of the controller 3, switches a passage of the



Wien the switching valve 10 is in the first state, according to the control
of the syringe actuator 13, the sanple is discharged fromthe syringe 12
and is supplied along a line shown by a solid line in the figure through
the switching valve 10 into the liquid reservoir 11, and stored there. On
the other hand, when the switching valve 10 is in the second state, along a
| i ne shown by a dotted line in the figure, the nobile phase Ais supplied

fromthe RY thraouﬂtriﬁ fguc !angt\é%l V%hﬁfl rjctho th%:léh UI d \Fa ol Voi r

reservyoir re

11. Th t d
t hr ougﬁ fﬁ@p : fé%%e‘gttvaf ) 18" ntao The g p§|t Fon acoFg e4Wh19LJfreth fore,
fromthe s';)?’ﬁtﬁé’é e % $5mé@te®P)ilr the syringe 12 or a tube is

di schar ged i nt o "ReRasthe | PHEEENEBEeripdite HowdFerin whBR fHEStanptate s

suppl i ed WORTHESAMD| ENpnjcsittaioll af FBfit i B dhodetuatesr tain eRgree of
t he sanpl éameds nbs sdiekhasgadt Lﬁj@nbeth\eeﬁytrhegsyrtaqgendz isndsuprelsedt chi ng
val ve 10, adongbe béineeshowe depar atadndcdliurn #n ahbet He oswiet ctthnguytal ve
10, the indiddeswitd¢hiengwvtadhiend Ovalveo 1@ haendlideid | gasdrveser ddi,r ddd For
instance, sierd aflieafe.a safiptiei stRoel Haed, ahepbidhe MWwiseHind yerTied, as
shown in Rigg.isllinagh@ k8sWhH @ftadRal YSlichg da PEaKe 1shswdetgctLdiotongver,
because ofy ;af iiff lieNGS Lfrd hecm%a%kﬁl@fmta[?éj Andhg;sarple fARCERL 1, in
the S.Ubse anal s, r?V‘E %m%dfgt kvsétru%l e éu%@os %aﬂitg@ i yat er
I's Inject %Ee%rl% pea ia cba:t[ Jﬂ?td appeal, L { rrii he
nat ure of ;U state

Ac [0 b e

where the np % ?%ks ?e Pﬁe $ Ekhan% VS%EFO ag ystem
as rrentiorjf‘?ﬁ?p s of égﬂ Hg? %%d t he
previ ous éa&E es r&ﬁlallﬁlfaldueﬂréle théyaﬁ s.% of JEhe su'b‘é]%ﬁuejn?

sanpl e, ré&9d AR oS A HEE AIEFHNP 0 the fol | owi ng anal yses.
The present |nv@ﬁWQﬁ¢ﬁw;Wﬁ%ﬂ|¥%?o®%mP%evFéWS@PpﬂH§ dafigrdneits or®P b? obl ens
and i nt end®jtestRrovideas meggiieneldr on®ogr aghyceyseém cigmne of i Bpeovi ng
t he accur seynple thmnairad ystgchntica asamide hajeeenr thad syrdnganiIiy amdi ce
and a net det f ewitckednigngva BUWMARY, Ok THELENVENEWENN] ntbe deseparaichoreve t he
above int entlivam, 4 1l)andd theuisvicumired ogaapby Nyst emecoipsice ngfa skapl e
injector efwitteipiesentvienveot i &adi nehaldeasi guicd earisrgwdaw celfor ckeaning a
sanmpl e i njieEtRNOrHLN), dispOsed BamplBSh@e a@tfalty%cﬁ,a@hﬁbbﬂl@cﬁlﬁ)ése
Accordi ng jt0 ﬁﬁh%dﬂ&ferﬁsléw&%' O, F@% di3posisng thesoleadyt ngn ey g, i nsi de
of the Sargplp?eamlf0£§rdeee@eéaageﬂbwe ke, S%ré@a%s'enloef‘?té}{ ﬁ?ﬂt@@n@éfbﬁ' ently
cl eaned. Ageor dhnghy, SERGEnERE ﬁrmtﬁe %f%teﬂ %rpatsag Cat\hge
reduced, the sae%ﬁ}é accyalng e ana ‘9{‘ %én oved
Accordlngl He§’¥ﬁo% al 'yl |s reggflﬁ are |ff§ren ontone
anot her, glrr%{nuq%l & chh’ b’ pe formegi tl% “2cE rac d(g} . Ina
l'i qui d chr %@% é ¥ a8 rrglngueect Fth in
(1), the & iC Fﬁ%l es apEP affngt? | é’ﬂ%‘ﬁ] 1Pre§nss B e

suppl yi ng Wthr?éfec &8 nq&L“P&ﬁl dSthRER the §'att?pl @als§ar9@t sﬁppFP@d $+1oMehe
sanpl e i nje&dq SY%Vﬂmdaﬁh@Qﬂ%ﬁﬂQ?qr@%@Y?onterﬁﬂﬂiyaw%o@ﬁlng to
t he preserhs n@éhﬁﬁ@ﬁen\tﬁweﬁamhéeclJeemﬁtglltqvmﬁ,d $hepl pravanysof samele

cl eani ng denvisees sappl isfluhacel eani Mhe | quiad wehien ife theapl subsegeent

suppl i ed fsampltehe seasplléing echi odeporiovatindge Pessageurmndyheisanphe

i nj ector danllweviefd ianientdes cl eaned. Accordingly, since the sanple
remai ni ng i n t hampassegeesaniheeneduneds tdwermicelragy oh thewanst yses of

t he subsequ@tenttil @ £aprbpliehr oxed. AL ehdLSHbL ,pMEIUdBRY BaHRLES

di fferent dyydieidg Al ySspst &RUELSaBIE 62NSapHoMely @nal yZedradein

anal ysi s b§n£§ é?é ”%‘Pltd"“at thfn El 18 %l&ft%f‘ry and) a 'dlé%uif 6’9# (qevu('l) and

chr omat ogr Y & dw a sanple injector set

(2), the c eani ng Jlew ce’inc €S A sw tching device for switching supply
and stopp d to the sanple injector, the cleaning
liquid su WR@P mg%hﬁmont rols the svm tchj ng device, and thereby
t he suppl y of tHE QWS i 1I3GHTS SROMIVG PRy rg'l ng to the present

i nvention, (e BwittHihy Fdicdetoaddried BYSEtRB FEMhylievicceSeBRlont r ol
the suppl yrafFtsopsdge t PEegkdni A§Vvengdioa t énchudsanphe Fhpekingn
portion, rdssulad nfoirn ef¢amiept acl eamphg ofnidrt bassagetiiont hdispaped
injector. (4). In a liquid chronatography system equi pped with a sanple
injector set forth in any one of (1) through (3), the cleaning device is

di sposed detachably with respect to the sanple injector. According to the
present invention, the cleaning device zan be detachabl y di sposed to the
sanpl e injector, resul ti ng in an inprovenent in functionality.




(5). A sanple injector of a liquid chromatography system equi pped with a
sanple injection portion for injecting a sanple in the sanple injector

i ncludes a cl eani ng device that, when the sanple is not supplied fromthe
sanple 3 i njection portion, under the control due to the cleaning liquid
supply means, supplies the cleaning liquid toward the sanple injection
portion. According to the present invention when t he cl eani ng devi ce,
under the, contdrol f . the cl glanl N %w d suppl y means, supplies the

cl eani ng I§di°E 1§ TREPS r‘% &ction portion, the passage

sanpl e inj ector AEERIRE1Ef 159 %gfﬁl$%$%5eﬂnv EEB?H! nGVy AiSPRSa ighd: r}\s%trrpl e
remai ni ng SLRATHEIEETAGE dars ke re&,tyﬂi'n & ﬁ@sasr?eﬂ%/s]ét of
the fol | ofiey s&APPES caﬁnﬁ@qt@ﬁr ové?din As ke resﬁﬁftlchﬁiﬁ%kamﬂ Ntbse

anal ysi s Aesginds ngrley  difimgrethd roamphe baoe heingahnbéheorssaadey etan

anal yzed Wiet hrkidgher, actiieacyccyBicy A iol eahiengadeliveé sf oofclgami ngexat sanpl e
i njector paowldsd tanadda qundrohedmat ofcaphiiisysyemificer coahyguraetblsos t hat ,
when the sauwplee baahgbisuppésedtsr and heligarpleati nfeocihi ongordricthef, t he
sanpl e i njceeiahudizdemn a1Res 30 Mam bed g e rinfel Glieaninig iapdutadippl y neans,
the cleanimg |igdi ch My oe dSUBREbRSL wﬁ}.‘\@ﬁﬂ t he, sadipl @ quijppell oRi PRI td on.
Accor di ngsaqlptl%e RheaeRb ! nvept i @, yhan, the)cl eankno. deyh oy S%;@é under

the cont r gl A, the aclsfgmgng%w ﬁlau f_{P S é*p%ke%u}g%%@% %T%kf%

: Inqui:?oﬁ O\(,:VgL nl %f Sﬁ% ne8 é)o d @sgggg
remai i ng e iS5k LR W edp S e SR o
the fol |l oW arpl es can be |rrproved As a result many sanpl es whose

anal ysis r esul t§C§Péd&|nlgf &ertthef rpdfr?ns(?r’i’& ARt an e Tt die g e

anal yzed wilisi ghePPh¥cieas\s ¢%) the nelfdairer d9e4n nguapéaﬁﬁ| &lj ect or
of a |iquicdeemvicwnt bataphy wh5t éﬁnei ne3ees d8ppidh nHURP5ERP| & rPRotithe
sanpl e i njseowilen piovidainiQr owaletiew, t heheanpkeshapectior ; tiyed sigmle ng a
cl eani ng ling@ict drorcah edei neft £ hel srandy e cilepeeti.on porbirdanfigm asici@ani ng
devi ce pr ahedeslahpl ¢ hecsaipliag njectbe. Pecoagk ngaho derpdasent, ittwenti on,
when the elemiiarg et hole i BahUgesss Il tHiagstibee gaspt eshmplebheasamy e

i nj ection ipRridveni.and rsippl yiduihe @heani mgnyi Guinghl dhedsanmpkeneani e
efficient |t)1‘1e3__lipp|a'n‘éQy%'1@ t hesnassaggren é@ﬁsé@ﬁ@i@elw est PTy £, beche
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i fferent one er e .cons utlevegél
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eI ingc & SW lnr% evl Iih 4}1111 up}% |
Fhatiac d@?wesof;% e O H i g}%p yine
t he sanpl E%erﬁné&q on 19516 oﬁupﬁly T er‘?e BPEsent Fhveht i when
the suppl Vi'Hd $H& %S afpl £°¢ nc Pdes- hHeERY of ﬁg P Sanpt e PR PTG d

reservoi r 1ide & tigr &Prddifiietan be efficiently supplied and the passage in

the sanpl e i nj edCsOredmbetef fHee emnasditear8deNBRPAF DESER! P M 10 THE
DRAW NGS device provided to the cleaning device can control the

supply and stoppage of the cleaning liquid to the sample
injection portion, resulting in efficient cleaning of the
passage in the sample injector.

(4. In a liquid chromatography system equipped with a
sample injector set forth in any one of (1) through (3),
the cleaning device is disposed detachably with respect to
the sample injector.

According to the present invention, the cleaning
device can be detachably disposed to the sample injector,
resulting in an improvement in functionality.

(5). A sample injector of a liquid chromatography system
equipped with a sample injection portion for injecting a
sample in the sample injector includes a cleaning device
that, when the sample is not supplied from the sample



Fig. 1 is a schematic diagramshowing a |iquid chromatography system
according to one enbodi nent of the present invention. Fig. 2 is a schematic
di agram showi ng a liquid chromat ography system accordi ng to one enbodi nent
of . the present invention. Fig. 3 is a diagramshow ng a conbination (A-A
state) of passages of switching valves of the present invention. Fig. 4 is
a di agram shovm' ng a conbi nation (A-B state) of passages of sw tching vaI ves
of the present _ i.nventian. Fig. di agr hovvln a atlon B- A
state) of % eCtlon (ﬁo%vﬁn’hl H“g% \;Cee%]se of ?\ﬁmfre entgto T\%lgntl o Eg 6 is
a diagra g n f“ﬁéfl%n Ué’%hsef%tg ofuddi ¢ val ves
of t he prE Enfafy &@nﬂPQﬁCtFPQ ?’rl 408 f | guwchart showi ng operations of a
sanpl e 1 nj ect or ACFPEI1BYi §0a LARaPrEHCHOWITE e ClnaWisils thes fheadFinte
present i Ae¥ACEen. WKL $hies eonfiaet amishbs nglesaisanpiausfl pupply
convent i oneknki, qusdpphiesat bgeapbyesysnem 1 Figid 10t ¢waed scHesratdagnmieagr am
of a convéntiecthdbnsamitedm),) ecltor pabsggellin stlee dsagpam dhgwichgra can
conventi obal analysestiesutleaESCRI PACONrOE nGhy , PREFEBRED: I/BERAMENTS | n
the foll owenginenodimenhs @hsishgepresenbei MeRNided) Whé Becdetalyl eith with
referencethe L 1¢iaw RESs.tHd Ofoll1dwidy SEARPREL Ccdhageanphemisag a Ad quid
chr omat O%a%\éuiléSt RARGCCARGIRG (R q2Re G, Of) L6 Y esiereddiyent | on.

The | t t.] t ut ed
T e r%?l%a gams, |ﬂﬁ§%?8§%@?$:gﬁ1t 1y P‘S"lﬂ’zfeg‘ﬁﬁ%ﬁ?f‘olﬁ?qﬁhef’ In
fos, 150 gug - o g s Lol o,y L sore compppent s

expl anat i B Vﬂﬁ‘&F‘egP\ﬁ AP to Rallhy egfbﬁeﬁmm%fa o how g

a sanpl e FFAPé&cet ofN&Rcdr htﬁ ng e @nelén‘d&a rre?ﬁ’tp let%efﬁf"@se’hlilel rﬁPé‘iﬂlleon I n
Fig. 2, tH83§§|’%ﬁP§ PRIFEALEr 050 thee ISgaes ea 1a1IestHaTy dBASe W WrEifh e
i nj ect i on dpért Fen Yee atdsniRng diquiise EPERAYNgMERDRFee BRI elaadna
swi t chi nglvaind 82y &ebsekipdd egurmewa dandhes ¢ a0 L sFumtirertvimre pattel aganpl e
i njection porti decd@dingl tidesha Ipirgusiethtr dgerardiiron], 1 whersviiltec hi Jepniadgre 10,
a syringedeice syuppigeesactindeor thz andnspodbn.ofA doat cakbhedind canuinl s t he
swW t chi ngsugbu€s m3inandubdl ikhke thackilrg ndwdp 132nEnd tdie sy riges agd at or
13. injection portion, the passage in the sample injector can
be efficiently cleaned. Accordingly, since the sample
remaining in the passage can be reduced, the accuracy in
the analyses of the following samples can be improved. As
a result, many samples whose analysis results are different
from one another can be consecutively analyzed with higher
accuracy.
(7). A method for cleaning a sample injector of a ligquid
chromatography system includes supplying a sample from the
sample injection portion provided to the sample injector;
and supplying a cleaning liquid for cleaning the sample
injection portion from a cleaning device provided to the
sample injector.

According to the present invention, when the cleaning
method includes supplying the sample from the sample
injection portion and supplying the cleaning liquid, the
sample can be efficiently supplied and the passage in the
sample injector can be efficiently cleaned. Accordingly,
since the sample remaining in the passage can be reduced,
the accuracy in the analyses of the following samples can
be improved. As a result, many samples whose analysis
results may be different from one another <can be
consecutively analyzed with higher accuracy.

(8). In a method for cleaning set forth in the (7), the
supplying the sample includes storing the sample 1in a
liquid reservoir provided to the sample injection portion.



The switching valves 10 and 31, respectively, include rotatable valve
bodi es 10R and 31R The val ve bodies 10R and 31R are provided with six
ports 100 through 105 and 310 through 315, respectively. The swtching

val ves 10 and 31 are switched between an (A) state and a (B) state due to
the control of the controller 3. In the state (A), in the sw tching valve
31, the ports 311 and 312, ports 33 and 314, and ports 315 and 310,
respectively, are co necte nnunlcatlon passages 3la, 31lb an 31c, and
in the sw tchi nfCGAFYSRS0, ihe BOFts HEASSHY 1087Urel| 037ARA 104° and
ports 105SHRRL1Y®DY £BSp éé@?@@l nCaP€e§oﬁﬁ@c§§@rﬂ@gbSﬁﬁﬁnﬁ%%ﬂaﬁaﬁfpéssages
10a, | Ob Ahguidc. r@et‘ﬁelpt hetrher]amtorremﬁemetlat ec@B) be n afifd St ng

val ve 31, sthplpedt sar310 tasd BaisaperUSISEQGaﬁﬁﬂ@iBE apdepemﬂs gty dml 315,
respectivefﬁicaeetignnéeaaddto comuni cati on passages 3la, 31b and 31c, and
in the switching valve 10, the ports 100 and 101, ports 102 and 103, and
ports 104BRnHF| O8sCregpeoN vel yHEaDRAWAMmESct ed t o communi cati on passages
3la, 31b and 3lgigFurthergore, $drecmoric 31didgrapnnasdwerhd hroughiuid

det achabl @h)f@tn)ﬁ%oéar?abﬁ theypash 208ordRagPard 3Ad ismsaieatedoko (e
backi ng \pﬁg@ségt ag eh%goport 312 |s connected to a waste Irqur d reservoir

(not sho int re |sc te abl e
val ve 36 %Hr%ﬂ t88rrt - %L Qﬂgﬁ% dittbo eé}: (gbl e
val ve 34 e-sd SPa{ rycoﬁ’ S connec hr ough a
det achabl 8r9§F% purrp 2A t I I furt hernore,, the port 101 j's

connected to onglgnd oFSt Re LRGP POQUING £ LML iy o tzhesrsaatneﬁl e. The
ot her end®éf pf"ﬁéaBPﬁuPé pEdELPING TR LvVEsc fnddite P15 AYe POIRDURR - The port
102 is connect efifie €héswasdéagirgli ¢hodaoy G coawmdnate Gior AR Fhate)
connect edoforagasadeserfobwiiehdyg Wgd vEB. dfn tihfe Hymsientg lpmﬁﬁ@@na mobi | e
phase C that beEdgesSaisl eadiiagrikinguwhdviinadias gesed ned itdrat (BtA reatxe)

suppl i ed by mapaapepr essswetcRiagsyrilvges DE, tihesipde ssintwhircterttieorsanpl e i s
injected, is coRhgct édikoat big agyiamn g cadindataorcch®d itrteeati cronB-B Ssstdies)

di schar geo@f phBeagagpbe. stubksequentiayved oM teld Re eperatimsrerafi drhe

swi tching valvegigl andslQ tfedwdisatPseoRIMGdop¥rbheosaNtfola Afarignes
controll eE.n?eWtHr be expl ai ned. Conbi nations of the 6 passages obtained
when each o th@law %Cftgna %aL¥es B%h%mntgo 'ns a%v,tr éfél%d ddi 0 £ Nee stiat e (A)
or (B) argﬁgggm L AER9Son3 th ough tate (A—A state

obt ai ned ent svm chr g yaal eL \:/%r]% lml_hss\Mot&r}llegd t%e(A) tchr ng

valve 10 is SWI c e phase pple from t he
ge

punp 2A, Pt OH@ lﬁlecr% iOSH (é:[}'s{ $eade 31a of t he swit ching

val ve 31, tri‘es cS‘mﬁ:‘ﬁ]?%ra?trbﬁ 164 of tHRESHTHHg val ve
10, and i § Elﬁgﬁl Fe‘a Pdugh the communj cation passage 31c of the swtching
valve 31 to theFd8pardt iich xdltfaran BOPYABPmEr £CTFRENHIY AL mNat ¥yl Sanpl e
suppl i ed FeSHthe syringe 12, after goi ng past the communi cation passage
10c, is stored in the liquid reservoir 11. Furthernore, the nobile phase C
from t he PackiRAG TR ONp OF2 THEf (PREFFRRIP tEESUGHENTE communi cati on passage
31b, is dischar@ed itti® tHeldowiskown emisdeéihequsd reSer vber. gheisentn the
(A)-(A) stawvenshown winlFilge StdhbedDbitk pbasecAckes tauppld efrdwiregeh of

t he passageg.andla passage fothsheting tdiesedmpl e shvwtihgy | 1 gui dlig@sed voi r
11 is for gBeomkfobirgphd; £§§ﬁ@ﬁeahﬁoﬁditn@{ ejo Obhal Nefbydiefet e cFW tigdi ng
val ve 31 pse%\érnttctt%ﬂzetr&l( angih & he i §wh HCRhRgmsalowe abdy sy dicheo ke (B)
i's shown. 1-£he:?ﬂ§)b' he 1%ha§§fﬁe§999!t Jr{sctrﬂttJteecPUHH e a{h€14g0iJ1y past
the commgigalion 2'%(% g §W fhi rﬂéﬁ gngtongge%ntem ou t he
comruni cag %E pag s %8%_]3?? e S tcr_rLr ng ,\ vef ﬁt rh plé i nt o
the Iiqui eserv a,Pt er th% sarrp rﬁ‘ﬁ the

reservoir §cﬁ%ﬁ telb‘)% hd> ed hrou jt

passage 16@m6“f t%GEW?%hPHﬁ‘e\?éll\?e q aﬁ&fptlﬁ‘éla(?& ni %%r%?. p&: eb%lc of
t he svmtcﬁimﬁé t¢&l-ve 31 to the separation colum 4. Furthernore, the nobile
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obt ai ned when the switching valve 31 is switched to (B) and the sw tching
valve 10 is switched to (A) is shown. The nobile phase C supplied fromthe
backi ng punp 32, after going past the conmunication passage 3la of the

swi t ching val ve 31, goes through the cohmuni cation passage 10a of the
switching valve 10 and the communi cation passage 31b of the swi tching valve
31, and is discharged into the waste liquid reservoir. Thus, in the B-A
state shown |n Fr g. 5 ‘a passage for partr aIIy cI eani ng the passage



In Fig. 6, a state (B-B state) that is obtained when the switching valve 31
is switched to (B) and the switching valve 10 is switched to (B) is shown.
The nobi |l e phase C supplied fromthe backing punp 32, after going past the
comuni cati on passage 3la of the switching valve 31 and the conmmuni cation
passage 10a of the switching valve 10, goes through the liquid reservoir
11, goes through the comunication passage 10c of the sw tching valve 10
and the conmuni cat i assa 31b of .the swtchin e 31 nd i
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injected into the liquid reservoir 11 with the syringe 12. At the
conpletion of the injection of the blank sanple, a step S17 is followed. In
the step S17, under the control of the controller 3, as shown in Fig. 6,
both of the SV\AtChI ng valves 31 and 10 @re switched to the (B) state.
Thereby, the anal ysis systemand the injection system are separated, and
the passage of the injection systemis cleaned with the blank sanple stored
in the liqui d reserv0| r 11 On conpl et on of the cI ean| ng of the passage, a
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9 judged that the next sanple is injected into the syringe 12, the

cl eaning process starting fromthe step S11 is repeated. On the contrary,
when the step S19 is "YES", that is, when it is judged that the sanple is
not injected into the syringe 12, the cleaning process cones to conpletion.
Thus, when the cleaning process is perforned in the sanple injector 20, the
previous sanple renmaining in the sanple injector 20 can be reduced.
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switching valve 31 is switched to (B) and the switching
valve 10 is switched to (A) is shown. The mobile phase C
supplied from the backing pump 32, after going past the
communication passage 3la of the switching wvalve 31, goes
through the communication passage 10a of the switching
valve 10 and the communication passage 31b of the switching
valve 31, and 1is discharged into the waste liquid
reservoir. Thus, 1n the B-A state shown in Fig. 5, a
passage for partially cleaning the passage therethrough the
sample is supplied is formed.



According to the present invention, the supplying the sanple fromthe
sanple injection portion and supplying the cleaning liquid allow
efficiently supplying the sanple and efficiently cleaning the passage in
the sanple injector. Accordingly, since the sanple remaining in the passage
can be reduced, the accuracy in the analysis of the next sanples can be
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|nject|0nlﬁd@ﬁg§ﬁ in the syringe he llqul chromatography
system starts cleaning in the sample analysis process and

in the sample injector 20 both of which are the steps after
the step S11.

First, 1in the step S11, under the control of the
controller 3, as shown in Fig. 3, both of the switching
valves 31 and 10 are changed to the (A) state, thereby the
mobile phase A is sent out of the pump 2A and the syringe
12 injects the sample into the liquid reservoir 11. When
the sample is stored in the liquid reservoir 11, a step S12
is followed.

In the step S12, under the control of the controller
3, as shown in Fig. 4, the switching valve 31 is changed to
the (A) state and the switching valve 10 is changed to the
state (B), the mobile phase A is supplied from the pump 2A
to the 1liquid reservoir 11, the sample in the 1liquid
reservoir 11 is transferred into the separation column 4,
and thereby the analysis starts.
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)-L 10\ 19$Ra@B€gE5mqg@@mp1@%gs dec¢ided. The time during which the
sample transfer comes to completion, though depending on
the predetermined flow rate and amount of sample injection,
is normally within 30 seconds. When the step S13 judges
“NO”, that is, when the transfer of sample has not come to
completion, the step S13 1is repeated. When the step S13
judges “YES”, that is, when the transfer of the sample has
come to completion, a step S14 is followed.
In the step S14, under the control of the controller
3, as shown in Fig. 6, both of the switching valves 31 and
10 are changed to the state (B). Thereby, an analysis
system constituted of the separation column 4 and the
detector 5 of a system where the analysis is proceeding and
an injection system constituted of the sample injector 20
are separated. Accordingly, without influencing on the
analysis system, the following steps S15 through S17 can be
followed. After the separation in the step 814, the step
S15 is followed.
In the step S15, under the control of the controller
3, as shown in Fig. 5, the switching valve 31 is changed to
the (B) state and the switching valve 10 i1s changed to the
(A) state. After putting the syringe 12 in a state where
the cleaning 1liquid 1is separately collected from a
designated place, exhaust and suction operation is carried
out under the control of the syringe 12, thereby the
passage of the sample in the portion 40 including the
syringe 12 and the liquid reservoir 11 are cleaned.
In the step 3816, in the B-A state similar to the step
S15, a blank sample (distilled water, mobile phase A and so
on) 1is injected into the 1liquid reservoir 11 with the
syringe 12. At the completion of the injection of the
blank sample, a step S17 is followed.
In the step S17, under the control of the controller
3, as shown in Fig. 6, both of the switching valves 31 and
10 are switched to the (B) state. Thereby, the analysis
system and the injection system are separated, and the
passage of the injection system is cleaned with the blank
sample stored in the liquid reservoir 11. On completion of
the cleaning of the passage, a step S18 is followed.
In the step S$18, under the control of the controller
3, as shown in Fig. 5, the switching wvalve 31 is switched
to the (A) state and the switching valve 10 is switched to
the (B) state. After thus setting in the initial state, a
step S19 is followed.
In the step S19, whether or not a next sample has
been injected into the syringe 12 is decided. When it is
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Thus, when the cleaning process 1is performed in the
sample injector 20, the previous sample remaining in the

sample injector 20 can be reduced. Thereby, as shown in
Fig. 8, when the injected sample is analyzed, only a peak 1
is detected in the analysis result. That is, a peak due to

the sample remaining in the sample injector 20 when the
mobile phase is injected can be suppressed from occurring.
Accordingly, without causing an adverse effect at the time
of the next sample injection, the accuracy of the analysis
consecutively performed to a plurality of samples can be
improved.

Furthermore, in the cleaning shown in Fig. 7, the
cleaning of the liquid reservoir 11 in the step S15 and the
cleaning due to the blank sample in the steps 8516 and S17
can be appropriately combined a plurality of times or can
be combined alternately.

Still furthermore, when the analysis is performed for
many samples whose analysis time periods and analysis
results with the liquid chromatography system are different
from one another, the setting can be changed under the
arbitrary conditions.

When +the detachable valves 33 through 36 are
disposed, as needs arise, the cleaning device 30 of the
sample injector 20 can be detachably configured.

As mentioned above, according to the present
invention, by disposing the cleaning device in the sample
injector, the passages in the sample injector <can be
efficiently cleaned. Accordingly, since the sample
remaining in the passages can be reduced, the accuracy in
the analysis of the next samples can be improved.
Accordingly, many samples different in the analysis results
can be continuously analyzed with high precision.

According to the present invention, when the cleaning
liquid supply means of the cleaning device supplies the
cleaning liquid when the sample is not supplied from the
sample injection portion, the passages 1in the sample
injector can be efficiently cleaned. Accordingly, since
the sample remaining in the passages can be reduced, the
accuracy in the analysis of the next samples can be
improved. As a result, many samples whose analysis results
are different from one another can be continuously analyzed
with high precision.
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injection portion, and thereby the passage in the sample
injector can be efficiently cleaned.

According to the present invention, since the
cleaning device 1is detachable to the sample injector, an
improvement in the functionality can be attained.

Furthermore, according to the present invention, when
the cleaning device, under the control of the cleaning
liquid supply means, supplies the cleaning liquid to the
sample injection portion, the passage in the sample
injector can be efficiently cleaned. Accordingly, since
the sample remaining in the passage can be reduced, the
accuracy 1in the analysis of the next samples can be
improved. As a result, many samples whose analysis results
are different from one another can be continuously analyzed
with high precision.

According to the present invention, the supplying the
sample from the sample injection portion and supplying the
cleaning liquid allow efficiently supplying the sample and
efficiently cleaning the passage in the sample injector.
Accordingly, since the sample remaining in the passage can
be reduced, the accuracy 1in the analysis of the next
samples can be improved. As a result, many samples whose
analysis results are different from one another can be
continuously analyzed with high precision.

Furthermore, according to the present invention, when
supplying the sample includes storing the sample in the
liquid reservoir, the stored sample can be efficiently
supplied and the passage in the sample injector can be
efficiently cleaned.
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sample injection portion disposed in the sample injector.

2. A liquid chromatography system as set forth in
claim 1, wherein the cleaning device includes, when a
sample is not supplied from the sample injection portion, a
cleaning 1liquid supply means for supplying a cleaning
liquid toward the sample injection portion.

3. A liquid chromatography system as set forth in
any one of claim 1 and claim 2, wherein the cleaning device
includes a switching device for switching supply and
stoppage of the cleaning liquid to the sample injection
portion, and the cleaning liquid supply means controls
supply of the cleaning liquid by actuating and controlling
the switching device.

4. A liquid chromatography system as set forth in
any one of claims 1 through 3, wherein the cleaning device
is disposed detachably to the sample injector.

5. A sample injector of a 1liquid chromatography
system having a sample injection portion that performs
sample injection in the system, wherein, when a sample is
not supplied from the sample injection portion, a cleaning
device for supplying a cleaning liquid toward the sample
injection portion under the control of the cleaning liquid
supply means is disposed.

6. A cleaning device for <cleaning a sample
injector disposed in a liquid chromatography system,
wherein, when a sample is not supplied from a sample
injection portion of the sample injector, a cleaning liquid
is supplied toward the sample injection portion under the
control of the cleaning liquid supply means.

7. A method for cleaning a sample injector of a
liquid chromatography system, including:

supplying a sample from a sample injection portion
disposed to the sample injector; and

supplying a cleaning liquid for cleaning the sample
injection portion from a cleaning device disposed to the
sample injector.

8. A method for cleaning a sample injector as set
forth in claim 7, wherein the supplying a sample includes
storing the sample in a liquid reservoir disposed to the
sample injection portion.
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