ETOGN. OO VPC PATENT HI GH SPEED SAMPLE SUPPLY DEVI CE

CROSS- REFERENCE TO RELATED APLI CATI ONS [ 0001] This
wa@pplite@ré on clains priority to U S. Provi si onetT/US2007/005992

Application 60/781, 103, entitled "H gh Speed Sanpl e

Supply Device" and filed on March 10, 2006, the

contents of which are hereby incorporated by reference

.in their entirety. BACKGROUND OF THE | NVENTI ON Fi el d

of the Invention [0002] This invention relates to a

ETEHENI0018B0pl y device for supplying an inspection PATENT

of sanpl o5’ ai S SERERSARRLR TR FEr kG RR ey

Art [0003] Traditionally, sanple supply to the
i nspect i onCROSS-REFERENCGE 00® RELATEIR APHIC AHRONS

acc ii.shed, by pressurizjng a tube co I ning. a L

s an‘g{i@lt] 0 bg}'ﬁn 3B9'z‘°€8‘,°“c 8‘3 hoPpyy s&h&ﬁg “t %rqg’l‘séwafl nfigplication
601732, 193 "BktR1eAUBEH Ipeb@® SaplcoSBiplP Dedicet’ hing file@dhN&RBI10, 2006,

supply nmethod is difficult due to nechanical issues
theganteniyefowhich arphesely ineppgraiehbyseeherenes Bithelnapfisty.

contai ners. Such a supply method is also prone to

creating aerosols of biohazardous materials. [0004]

Anot her net hod BAGKRGRIGINDERF FTHEMN ¥BENIEONonet i nes

F.i nEInte.ianowcytorreters, is aspiration of
4@—@%&?—%‘5@%‘ 19%e flow cytonmeter syringe punp and then
eXpPYheox)n OfThishehveativh Gelatts Otof b Bamep¥d QUPHIST dedtivee Fdresupplying an
~ One drawback of this pmethod is that pulsatiaons c eatg.d
insPRCtiQneingWBFR. FYhhgsaflov FEamElFTayih Pﬂ@waﬁ o samplasat high speed.
DJIBASHUESk (B @RBled Afdi tional Iy, the anount of tine
required for washing between sanples is great and
sl 0\i800He pilouhitiendlly; samale supplys tthesinspretona@fyetig of a flow
rocess._cannot begqi tyl S e
o B0 RO SRR, pRATRL A 3B, 5 sampe 1o b
anhlyzéd dbaasidg tthe eargpleuto. fi¢wWA0H| thanmatdple supplhdiheof Agtompition of this

supply is desgribed.in U S Patent . No. 5 182 617, . o .
B e Rl 558, P s B e ionin
an@REAMRL O satkipfe céhtdinélal Suth disasplp aashddriatalddi gba¢ to creating aerosols

t hroughput may be achi eved by creating two identical
of rahaesrdsus waterian per f or m si nul t aneous sanpl e

i nt r@ﬁ{ﬂ i O%gyﬁlgeﬁ\g@?fs%&‘o?f %ax}gﬁg st wiRBR iy dtktRACMkpRemented in

stic t he system including the
flaw tetofraeears,cik aspiedtion ofasaviple intajthe flosr extometer isgngespymp and then

supse t sampl.e al is..Th [ a ' .
o BIRHIR rSPR IS IRy “hadisiel Sy dte, BncliawBLA LR Hlpod is tha
pulRtivRE brehfed iaahplsemplepiovy cde \greatly aamaplifiiafdisevon the measured signal.

fails to, teach

A%{;Sﬁ]&i{@l ag:%;'lfarl{ng fe)% gog{:}ler’aﬁlé}p 3 g%{w%éhlgé Letween samples is great and slows

the process for analyzing samples. The washing process cannot begin until sample has

been fully dispensed into the flow cytometer cuvette, resulting in reduced throughput.
[0005] Another method of sample supply is described in U.S. Patent No.
5,182,617, which is herein incorporated by reference in its entirety. The ‘617 Patent
discloses that higher throughput may be achieved by creating two identical branches that
can perform simultaneous sample introduction and washing. When used, analyzed
samples stick to the channels of the system, including the interface channels, causing
major carryover issues in subsequent sample analysis. The prior art provides no provision

for thorough washing of an interface channel between the sample supply device and the



the systemw th a cleaning |iquid. SUMVARY OF THE
I NVENTI ON [ 0006] A nethod for nultiplexed sanple
W@e@Ated336 i s provi ded conprising the steps of Pel/US2007/005992
robotically obtaining a first liquid sanple fromthe
first of a plurality of sanple sources; (b) delivering
the first liquid sanple through a first line to an
i nstrunment for analysis of the sanple (c) robotically
obtaining a second liquid sanple fromthe second of a
ﬂowl aytaahétes Extrﬂsamptee thequrias @st; faflsiyo tgeth amrprayisiondos wpidly washing
nn a second line to an instrunent
the sggeﬁjn‘gﬁﬁglds lpch?‘;]eanl ng the second line while the
first I|ne IS dellverl ng sanple to the instrunent; and

(f) cleaning the ndllnels
delivering sanpl eg‘#mgw‘ﬁgw?‘{ﬁs
embeshosgnt . At xh@thﬁ&tfbpﬂmuﬂﬁﬁlé)hﬂr sagfPI® hM9Ss § Slﬁ)v(d})i comprlsmg the
rep eatln ste S ga -(f) to obtain and deliver _nultip

0

-Stesfamﬁl(é)s 1 @ema&@nﬁrsrt riswidyispmple fram Rieufiest iof ya alrurahty of
sarﬁ@m%% ! fﬁéhve?ﬁ fifed ﬁ Xrg}uﬂ“@m‘xﬁiéw b first 1fhel tb QY instrument
cytoneter.

n anot ment, the IAstrument Is
forsatatysi< of fthosample gﬂa@ponmﬁbﬂ ebtaimingh wcond llquld sample from the

sec?hgg g&%ﬁl:ﬁrgpé'o?? ! er ces Bﬁgg{w?x’ﬁn%ﬂueasgg@n& ? sar{l%le through a

sedohfl $ine 36 dn $BEARRNt fdit lAhﬁlysla;l'lpb elzaiting thedeeom Bhy/ while e first line is
t he i nspection instrument may be |ndepfendentl

deliaring Bmpis trihe FSTMSTE 201D Leaing e iRt afile the second line is

ﬁ\%ﬁ?%%ﬂﬁ)le ?(pmebﬂgﬂr@ﬁentb eﬁ&d&\e J:rhU@dlfn%h{ sthe Q{etﬁddxﬁﬁ'ther comprises
ce y sanple typically anaﬁ/ f1 ow

Step)(gb) mepeating mpe(a)s@)em pbtiainand de mﬁ lvb’r samenles to the instrument
é’lﬁ ? ﬁxre]: te(gf‘ safhptd gostﬁ?e%t haff*ngab Bt msl]'rument ds a flow cytometer.

-instrunen receéi ves
SaamfﬁeeSemﬁ)ddihEnustthd infDaent isn selacted efromrrtiwd gromipt poxtsiwng of a

od furth t f del
spaiTo Of%g{j%ﬁngr%r%qﬁéé’éSﬁ'&ﬁsqfl’%tfggf??gﬁ»rﬁ? b\é’%"ﬁ*‘g

sanmqbeo7)s deh hyemeedihient,iBe Fifkt hihd B&Idhd digdidsakr preyr thﬁl@ra analyzed
second reagent to the second liquid sanpl e before the

by dherjrispe¢tipndapiryaent o be H@epﬁsqemjnéﬁlﬁctefhf@m thesgroyp gonsisting of
ché,ﬁ&g[‘ go&nﬁ@&ﬁﬂt §ntfm¥l idRepkle H@@ demd lor fpeliasciisd Atx{yofgxﬂﬂ]@ typically

roup cohsi stlng chem cal compdunds, anti bodies,
ankiga:ﬂsby h iflosv c,xtbllnster dﬂPEmecceﬂhtyometﬁrsﬂermm{ ghsprbance meter,

enbod I
G20 B PSR BB, B A oS ampes may e

usédist runent . [ 0009] In anot her errbodi ment a control
val ve alternates delivery of c]eani idwith.t

dol 1108 of TR againar sanfimeh B oo further, Shmelings the steps of

deREGHNa lfirfi&Ragehf fo GRNFP iUl ¥AnpIBYbekSte GROBARHIES H@hvered to the
addi t1onal lines. Such lines éﬁ;urt her provide th

ingtaimens ppd eliyaringraspsopd reggerfite thesgcond liguish wawls Eefore the sample
is ?%g{r/]%ﬂg? N8 th¥: inStiGHedt N¢Re ¥t bHA LBESNAPFQAYEMS Ray VB8 lifidependently

selected from the group consisting of chemical compounds, antibodies, beads, live cells,
or fixed cells. In still another embodiment, multiple reagents may be added to the sample
before the sample is injected into the instrument. '

[0009] In another embodiment, a control valve alternates delivery of cleaning
fluid with the delivery of liquid sample in each of the first and second lines. The control

valve may be connected to additional lines. Such lines may further provide the delivery



[0010] An apparatus for delivering sanples to an

instrunent for analysis is provided conprising a first
wapa7aosecond sanpl e delivery line, wherein theCTUSRD7/005992

sanpl e delivery line conprises a first sanple |oading

and injection branch and the second sanple delivery

l'ine conprises a second sanpl e | oading and injection

branch; a fluid fl ow managenent mechani sm for

alternately connecting the first and second sanpl e
of alelpreseury drisygtemt liquitl eréssuter Undiditionadly; bedslingsrreay further provide a

cleaning fluid delivery line to supply cleaning fluid
Waﬁsc? ?IOM/nanagenent nmechani sm the first sanple

del jooa0y | i Ag appa@nishforsitioatng samples delanvmstyu:hemefor aihalysis is

| east one_sanple input channel; at |east one contro
proyidedeoprisung &tk @dya aeaond samRly delvery Hges Whergn S‘thﬁét sample

h g b&d sampl
ool by RERESPERh ASAEL 83y 110G L s
delawdy slmcomjnmvpl 3 sg@ndveemyplm lneti;mgl ando me%mobtaﬁéht a fluid flow
he at t one anl
mag?%eéx}ﬁnﬁ én S, for @ematcd Fé’%&%‘?g tlll iﬁ?}s\é lab Fﬁa&“ﬂ@rﬂ;ﬁé delivery
linésophe insoﬂmeﬂatalt llmiendine dledhidgd flhid dehivttydineetolxmgplysri¢aning fluid to
e fluid fl ow mgnagenent chanls ri ses
thepﬁ VP BREETER P TIAEe FFFCSARRS EFS T Reditpe,ssrgnd sample
del‘i%\‘y GABPA 1885t dnk QaMPRYinpUOCHARHELE AORaSVdreCddinBio] Vﬂlvv €or alternately

t wo- posi tion smntchlng val ve naY conprise t
delma@g CleaningnBuidrinaby fEshand sponpisAEPIc SR CBY 1t 5O that sample and

cleBfE ﬁ%tﬂu%] aFWnB&g}) Pgwwmo\ﬁghftﬁéjﬁfgt Ghd s%ﬁlsﬁﬁl ié"&elfdefystmes In one
sanpl e del 1 ver Ine to the instrument and fluidicly
embodmm, thh eat deaso vaie sdeapling fleidi dedivgryl line suppltheclwnﬁ fuid to the
nput, cha ijrent, the second node
ent ire Wﬁgmpggzpﬁl%h?\kmpgﬁ{q nlnsEa}PIv“gmfl ui dicly couples the
firq00m3npl g delothesr b‘mbbdlh&leht} tie faddpflewi mptiagehentnetechanism
and fluidicly couples t he_second sanpl e deI ver line £
comprisaren PefaoTLsHAANING BIYS] ThePeHECR RRBERAS Pf? % comprise a four-

agec tﬂﬁ'xdé\ﬁgclﬁ@ vhIRE €qthe Qo R FIMeswikthind1 Qallv fdy cdtprise two
on

e delivery lines conErlse symetrica
mairep| bmgmbgdmti ﬂ}eeﬁtsp anodsr af thee posifipn syitching valve fluidicly

co*lﬁrﬁ?%ﬂ'xenprg{ Fm{lﬁlglc%ﬁlnléxtyl KA aq%] ot anl rﬁmﬁﬁf@édu%?e% e second

e secon sanmpl'e
sanﬂﬁlel &arvy:rj line te ohepsampb apsieclomdels afrp hrothot amhgdimsop. the second

i B T B sE i SRS Bl ] b ggiges e o e

sa®BRONhuE Whahdl ¥l \fRiidislyl ocetied tvd tshtd’mdt bemplecddlivery line to the
sanpl e delivery line. In sonme enbodi nents, the first

ingrRmeptcond control val ves each conpri se four fiuidic

Chﬁ‘gﬁsi Ca@l@%h@ eRfbolRHEt 18 dahfpid 1daingPitil §§SHOH branches of the

ol ding | oops to one of the four fiuidic
firstreendrestend samede delditiry liopm¢omprigeciymmeteifH spepHalpadipg and injection

br%qc P § g g ed otrtl gtffer & nlétgo#xﬁg&][ Fl-ﬁe %fspkh;mg}g lrd?/lﬁfél}z gi’;nrems @sé’se§ first sample

holdifd66p andntha secntir anipdel daliverprlgssermprspara eecond sample holding

loop. In another embodiment, a first control valve is located within the first sample
delivery line and a second control valve is located within the second sample delivery line.
In some embodiments, the first and second control valves each comprise four fluidic
channels capable of coupling the first and second sample holding loops to one of the four

fluidic channels. These additional fluidic channels may be connected to output ports of



BRI EF DESCRI PTION OF THE DRAWNGS [0013] FIG 1 is a

di agram showi ng a configurati on of one enbodi nent of
w0 b@7pe@s3ent i nvention. [0014] FIGS. 2A and 2BrP&Hus20a7/005992

top | evel diagram show ng an enbodi nent of one

operation of the control unit. [0015] FIG 3 is a

di agram showi ng an enbodi nent of one sequence of

control unit comands for washing both branches of the

system [0016] FIG 4 is a diagram show ng an
puspbfiownmentrobivalyns at depst poe clehningrflvididelimery linpmnveast¢sdisposal, or a

for,adding a rea t to sanple containers on both
COBteroll}ﬁﬁ 1§p%1ss'“{rﬁ(se°l%§£tem [0017] FIG 5 is a diagram

showi ng an enbodi nent of one sequence of control unit

E??nr?ﬂgi ];?,rt @E@%@ﬁ#ﬁﬁ%ﬁfﬁ@%g 6B

shoyoa1 3| agFa §RONMINGr-A0 SRERRE I EigafatioRDFDRE 'égﬂb%ﬁiment of the

of control unit commands for injecting sanple an
pregashinMentianw. er f ace |ine on both branches of the system

DET DE P, H K .

0018 o FXON: 2t 28 sl 4 TR vty e S Wl on embodiment of
onk @perasioh of thewmntrel yniaf net hods for providi ng pressure

into the chapnels of the devi.ce. Non-1ljmiti exanpl es

of dpéﬁlur i 3’#&393 Mﬂ@gﬁaﬂtﬁmw ap 6mbpdimeny eﬁgaes%e@gg%qerof control
unt’cMBad BTy wasHiSoUbBibeshchbd oBERYREROr . and a syringe

punp. [0020] The term "storage neans" as used herein

. A 9 L
ref dP81€lo a FiGr # éx 4/ disgrasnshsivang enembagiment phangwraupnce of control
i f th .

Rl 22 ol AR R ERIE g e syt

384,[00171153F1Ge5 lis pliagmnoshawing ek embogimeait ofj opsmsequence of control

b t .tub 0021] The t "ch
unf PR TheSint 350 palibeisamele ol brars R S the wystsmy and
val eoigat ¢HIGSCA hhdioB sibw faedfagaamd_ %h&wir% gie ehitddiment of one
odl

| ocations in the device of any e ment di scl osed

sequange of qopob pmiticammangs dok injertingnisernlesad vshingeinterface line on
boﬂ{ﬁﬁﬁgﬁesidﬂﬁ@ys&%ﬂnd is intended to be non-limting

Ini1ts scope. 'In FIG 1, an inspection instrument (in

this case a flow cytoneter) 1 is in fluid

Communi . . ' Lo : .
val ve D PAIED BesGrfip TR A i PrBRERRAR eV OBR AT
i nL godegEe ci‘lafelnel—rnrﬂpyesbﬁiﬁﬁgsﬁéame’t ad wtd aryeik refers to a variety of
tubing materjial suitable for us ith. an i ecti.qn
methiads {rErvIdRg W!?SF‘I‘ﬁet‘PWgth"eﬁﬁaﬂ?ﬁ‘FEso\%#‘e i say Qﬁﬁ*ﬁ&g}l% examples of
prés@?riii!ﬂgl by findBds Nagsled addinprelseat hier frbmblaNthnk, a regulated air
comi)reesrslora,1 aﬁd a syringe pump.

[0020] The term “storage means™ as used herein refers to a variety of sample
containers from which sample is aspirated into the sample supply channel. Non-limiting
examples of storage means include a 96, 384, or 1536 well plate or a rack comprising any
number of test tubes. |

[0021] The term “channel switching means” as used herein refers to a
switching valve that directs fluid in the channels to desired locations in the device of any
embodiment disclosed herein.

[0022] FIG. 1 shows one embodiment of the present invention and is intended
to be non-limiting in its scope. In FIG. 1, an inspection instrument (in this case a flow

cytometer) 1 is in fluid communication with a four-way two position switching valve 3
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involved in the present invention include tubing nade
fromflexible silicon, polyvinyl chlorine (PVC,

w@oioyaedseés et her ketone (PEEK), pol ytetrafl uorpet/iyioerianso2
(PTFE), and any other useful polymeric materials, such
as pol yesters, polyolefins, or polyanm des. The
interface channel 2 may have an internal dianmeter from
roughly about .005" to about 0.040", although other
sizes of internal dianeter nmay be appropriate

viachefbexiblie flpidin imthefacten@penclilonThmisuerrtme nharusbmaybh@omm&ed of any

3 switches sa

kncygy e AR EAE AT 13 B3¢ Wagh o B B HiRg CPEdrerk g fimitine

exdnsled of tabihgi Makeial dor lﬂieam&e‘&eOEhdnhel aiyﬁtakmﬂleﬂndblﬁg matenals
In a first position of t&e swi_t.chin | ve_3,

invplver, i B GrGSeab ARYBHOR de e, Fokine e oA B s RERRe Polyviny
chl?I i gﬁbc? foMihdrtiter Kelftshel Eﬂmv\%&ﬁhehﬁﬁhéi&ﬁi%enl)(PTFE) and any

coupled to branc en the valve 3 is

othswuseﬂub@olymetswan@mhd spefs iag mﬁveﬁm robyslpfins, tor ppdypnydes.  The
mt%/\ﬁace ci{%ﬁgéll i“n% Xvecgﬁj%tggxai Qll g'ne &%&WS ot b??ito about

Insp 1 ONn Instrunen anne
0.0400| sltHoegh lotheti sizes cmfompdrad dnambteanmty Be apmgﬁ]aterhmending on the

. other end of input,cha d is coupled,to a,.prohe »
inspeci IBHRHEE T RN TS VRS S0 D FAPES JURf Chisiehg TN ehanner”
4 A8VhieFa& cﬂaﬁné]rleb&%@ﬁw.@}mm%ﬂﬁzal ﬂﬁg}le fduAipednd 1nJect10n branches

conprises the probe and positionin evi ce. The pro
of thepsysten §sandfe IfhplftYStCMﬁm ofjthg; wtcamgamimér Prafl@h 3% fluidicly

coupqg&) k gha&ﬁ‘n?le 4 mnﬁﬁ%&c@ chider 35({:1@&] Wizl i ékt@tl&y inSfument 1)

nsp ec on 1 ns be use e pres .
is ﬂtm"dﬁ:ﬂlj? toupled tax:lbrad¢m§ Iquaml tte valxs 8as swltohedsmko al second position (not

l.es n-1i | e f ful s I
oSSR e eh Sl bor BB aReS! o St BURBEE Aogma s, e
mséeaforﬂ%rnhthttll)raad T RhAmePd Wtdbe AhidiclRows1ed to branch 6.
i ncl ude cheni cal reagents sol vents, m crospheres,

bead802¥nd djesthepead &f dmy chenne! draadiis spurledipyaRirde 7, which is
mecg%célff &gﬁ%ﬁ) ?}otsﬂi%}u FeiO8N 127¥4e "é?rﬁﬁ)d‘ixﬁenﬁn td put channel
oW one Somne

I'nspé&ction | nstrunent.
coﬂxpnsés thetpmge emamoblasnmg duvtdeogThﬁaprqbgrﬁmevd@m the linpiw channel 4

uri.ne, dles el dea 9
& asprgaﬂﬂ'grfempﬁ% e RESRES s RRRES Vi BERE inspection
msltﬁﬁ:%ift Snap det @etain Mﬁapxteserﬂmeéx{tNﬁleSinclE’dﬁgeli@hBy gadebas, or solid

bi ol ogi cal . conpounds co rlse compou ar e, known
samplesysHanilimiging | FAMAEsoRE LT kﬁfgﬁ@l&f.%ﬁ 36, Sherirh £ ompounds and

bu%(lgg Wé]l] {Z%—IB oA tSQ&E%lﬂﬁPﬁh?‘% BxdRp1ed df MmN | ofhpounds include

ne of ordinary ski inthe art. The
chpmisal ireagienty. delvients, Sipmpyphesess hieadsh dod @xpsm{}@fflﬁgly, the chemical

coglr %Flg%se corbll%gs @o&ﬁaﬂﬁngﬁéﬁ?ﬂl & Qrt vWPSAnB' 9§ydngl %VHf’ﬁ@ or a flow

e3| otlc sanp 1'er and a rot ary
cy&mméxeirnspe%noh liestnanenp|Senef nen- bmsumg gmm@!esj ef bipdogical compounds

an Xy, on| eV|c s a e
mq\ygg@gg)@ir Y5 AR llg éﬁjbs[, gye G§ &hg? & av ! ang% o%rgixgg S 'glrl]e cells may
beXfrémi umank; 8nintils, ¥nseétss baétbfla,byeast, ﬁﬂ viusesl SPrefdrably, the biological
positioning,accuracy of this device is Q.004" on al

cogpeynds comprise compounds that are known and used 1n a flow cytometer inspection
instrument.

[0024] The positioning device 8 may be any device known to one of ordinary
skill in the art. The positioning device 8 may be commanded to move the probe 7. Non-

limiting examples of positioning devices include a Cartesian robotic sampler and a rotary

sampler. Another example of a positioning device 8 includes an XYZ positioning device,

.5



The Z axis of positioning device 8 is capable of
mounti ng probes of dianeters up to 0.078" via a set
W@ e00emo63rér anot her enbodi ment, the robotic sanpdEUS2007/005992

conprises separate arns for delivering a variety of
reagents to the sanples. In another enbodi nent, the
robotic sanpler conprises separate arns, for exanple,

one, two, three, or four arns, for delivering a

vari ety of sang%is to the inspection instrunent. In

suchast s &ecandSEPAethrobotip sampler et trayed rangesifd 5i ‘hmﬂx axis, 11.8” on

%]9%%' B 0§ QURLE del &si ﬁ&“gé ha& LE Afetil sp&%ic,lellg B'O@g” on all axes.
Vice n anot her eng dlnen % e robo i C sanp

The draxissef positomingsiesivd 8 lreca;mbdmdf mammogmrolscssoﬁdmneters up to

ent transfer. pu e enbodi second
0.07R A b o N n B s ST, e PRptic, ARIF G Conpyes separate
armd) forS 880RFinE 0A Y8R - of Ieageﬁw; hﬂheegm@ﬂwenﬁ ,anbiher embodlment the
reagent transf er punp conprises a S?épl nge punp

rohedici sgmypller] f@npnmss separafe arlabrfpagmrpa ong, Gwzs hrq:fr,@séov arms, for
deliVefi Jile llép 'IJ] M\s?}%e%ﬂ‘én tREdutent. N1d Bﬁ)ther embodlment the
- transport at sanp I'n the system
at moummple rmmb ehanneb ippedupdsd to & ratiotic esgmpbir@evlsnloublgl@vwe In
0. 072 out di_ane nd out
tﬁﬁre Fm ogxm tlﬁ IS? otlcI SHap eﬁ co%r%r)}sbi qB'I Qrm % stlgg nssecond arm
compfisesadiea gt afaedfer Emhpemmd: embbmmﬂ} thé séd&ﬁd prrﬁbiehmry a variety

range bet meen bout 050" and O. 10 an
of faghats ge Bﬁfwé@rfea feasems SbB‘HBOQ}“UQS the reagent

traﬁsﬁ:f/ Phifip Ico Eﬁ?& 4 $Ringe pl.n%%gﬁ Beths“tal@i@‘i)\ﬁnp‘1 or ) Hiapﬁﬂi'ghﬂplhﬁp
| onger or shorter "depending on the type of sanp
contl@92r s Frehed? mazderany\knghwa tll!pmgrﬁe(stemselse@éen the transportation
r.abl [ n t
o EHEPES il S B BRSBTS s
tublhg hefuibomn d). @72 ’Zoaxr sliam@ec (OD), ang abbut IGeOGGG nhacmdtameter (D),

dditional 1 may be added to thi m i my
althgyeh b S I FEIRTS GF FHCBP Db EoT PR e RE D B the probe
may Rhks BRIwaASABIue .08D” Rl 6208 ah@QAB6HS the pme may range between
enbodi ment robe 7 has a rectangul ar openi ng nach

ed

abpy; 047 'sard akouth QA+ rdy tupisal Probe fybing lengthy r§dalt9ﬂ1t6 &b‘écould be
o s rpIMHBLNPIR I EXY R flrP S LDl 11
areTheedd eBtetﬁereblyt hfrczbeo7p5nlong enayglbeo hbabte wresatintlie bttonh@f sample

out er 0 UL channel 4 ‘
coBtgglgriﬂ a(qu grﬁageﬁll Vla(!)?)an ng'tout ? lelF ﬁréxpflctm%%oppr o e container.
Ar/ additienfi Ut ehaglibarsdded toothis nﬁmﬁnmh Piasisd ledgtiivty dllbvs fcireﬂounting of

so that it snuglxé%lts wthip the inner dianeter of
Prohfe’ B B End of FeisRtArsitioningevisS &t i nput channel 4

gmof g@zabouﬁn BnfRAmodWGR, frd8e I7hhAfa tdiRanBlRPSpESing machined into

and the |nput channel 4 may optionally be
itsfsideg staghing about A’ drqwe dhveerd of probe 7ombgindl is monnjedyento the Z axis of
e 1S y [ el y.0
rof SR o ol RS (ARG 92 AP BIE! 4o o i
optxlneg eyt l&mtmw bne half o€ theantten diamsted oﬁktarmobeh 2. m;mn kkannel 4 may

paﬁ ﬂllrgugqghgggi)g%&glagtpg{g oyf otLl éxplgégqugx‘?nqlhe outer glameter of input

channel 4 may be sized so that it snugly fits within the inner diameter of the probe 7. For

example, the OD of input channel 4 may be about 0.0625” when the ID of the probe is
0.063” and the input channel 4 may optionally be friction fit into probe 7. Input channel 4

may be extended from the tip of probe 7 by approximately 0.5 to avoid contact between



pl ates. [0027] The positioning device 8 can be
commanded to nove probe 7 anong several devices,
WO p@haehi3ng sanpl e containers 9, a wash stati onPQODUSANT005992
any of the reagent vials 11 located in a reagent rack
12. Many different sanple containers 9 may be enpl oyed
in the enbodi nents described herein. Non-limting
exanpl es of sanple containers include rube racks
conprising varying anmounts of sanple tubes and wel |
thepputee svallf o grobgg? andrthe 3gtepes pE sapplg2ogntainers i where the sample
hodi . |0 ' upl
oo NG B Phayeli AE R SEAbIGER obfud FpliRL R 2R3l Aalf5F £1536-wel
plagssot her enbodi nent, the waste reservoir 13 is

physj cally |l ocated bel ow t he wash station 10 to all qw

By T s TB BRF heBing fieyiof i b SPEaRgsd fomRYEFeHy 7 among
severd] Qel{ees, WASL8ing SARIPYO tdntdiderd Y] &rwalhaAtioh 10)RBdWASI0F the reagent

station drain channel should have an internal dianeter

vialsad §eloeatedigh 2 aeggent sark 32 | May i differat (spmple pepfainers 9 may be
dr al. Rage,of ) ' JThe i calk
e A" 13 BN AT DereilC NotRlifing QhBhBREs of sample
comtemsrstihalndahbetra@és&omprises vargiag @inountsarf semipteciuhesdnd well plates
th sa | gadi ng and i njection branches 5 and 6 of
OfQ%éﬂ%ygggﬁﬁﬂvéﬁidenticaI in configuration and are each
i nde ent fr/ordérthbedihRet, the'wash Qa1 0® doupbdab a waste reservoir
branch and 6 consists of a sanple holding |oop 15

13 i) a darge rhosp deain whagnel ddntlpgnother gmbodimepgthegaste reservoir 13 is
' . th : . h

PHOASATLLE) Vi ATELS HRIOUAIER o Sody RN to e s

statios ctoi flevyintanbe pasiesre2@vainol 330nder egrpeity.i idieywaste) station drain

one. enbod| nent .t he | e holdin ops_ . 15. an 6 are.
chgP] Sy PR TS SR T R eI e 4t FRfSgR fn feine upon
dr@pdpRsMARL waktBamarRRl. e Theltghitd iheems dismakt of@ aake station drain
constructed of a |length of tubing having interna

changiel, b isgras dess thanaheut B8 ipeb&snum vol ume of sanpl e t hat
can oad Y] Thi.S:
o L2 LB XA FchsbiREs 5 and
of shif §yisteime ate idehtinad in configuration zndyars zaph ndehendently cpatrolled. In an
i.nj,ected therein 0030]. The.qath end of each hpl di
CWngH“ : %%‘ PEicl p) ﬁﬁ"gi% Icﬁ)/nsé%ﬁ p?e{e YOS nlfoﬁglpgvg)log egg and 16,
resbéctivilly, 1é&nts patidsVET Yand TIE)i respeciivelpobhiimglsl d®phrobgh 22 and 23
and 16 woul d have internal vol une one(gqg one hal f 29
thropghe 36.gfegpacty ely neismp Flovhesptiol Halyst HharchfS.-S&3RSFEVEY and pumps
anB' R SRipeRavALe I ORk RehBliRSR RS R8mbY BolY 1&ps 15 and 16 are
val ves 17 and 18. In one enbodi ment, both control .
flujditlyemupledandhd §witching slalust 3.0fn gmembedisrants thgispgplechplding loops

channel s capapl f ' | | di |
150 TR ARG BREPRh  GPHR B E BLPR BB Brater than ne
maXiinat vidaing of shmplqthiat ¢angbecloadahand injdctidcbyctharsystes, This ensures

thz{t t21?6 ?a?rllp g Li)l%rsngv l%lo\ég iS T&X lg?xgper éusfﬁcient volume to contain any sample that

may be injected therein.

[0030] The other end of each holding loop 15 and 16 is fluidicly coupled to
control valves 17 and 18 respectively. Typically, holding loops 15 and 16 would have
internal volume one and one half times greater than the maximum volume of sampie to
prevent sample from being aspirated into control valves 17 and 18. In one embodiment,

both control valves 17 and 18 are selection valves comprising four channels capable of



as few as two channels. I n other enbodinents,

sel ection valves with nore than four channels can be
wa@s®wd/106370r der to provi de additional washing PCT/US2007/005992

capabilities of the system [0031] Control valves 17

and 18 having multiple channel s provide many

advant ageous features for the invention described

herein. In FIG 1, control valves 17 and 18

sel ectively connect sanple hol di ng Ioogs 15 and 16 to
couphiagosaniplerhopding i lobps dRaandel§ . toHobediohgh¢ Jowr flBidig channels. For

emPOBIRIL o SafRURNE oy oo 30 RhEL Ry comprise

as E@O&E]Mmcmelﬂb Olihl odhet embbdinoemity, rselection wabred #vitin o8 than four
co ri se cha nel for channel s 1@.aqﬂ,ﬁ3

chaERET g e A Oe 1o FER o PGP UG -GRP U Yy g e system.
val y 37 apdniedl VAELAY ¥l M8 RaRg frh !bo@ﬁz{r&bsls provide many
valves 7 and 28 are normal three way ves with a

advaotaggpuspisaturesgfon dwerravq:rgtloopbncrﬁmdther@nd IlaF%rlnﬁPmyol valves 17 and
T
10 SLABSA09Sde UG ORE A Y L bR it hannets
Ho‘hhh@ hoep d5ciaphhected tachatrels 189, 20021 a3 iang holding loop 16 is
qui ds odi ment.,. punps 29 and 30 are each
°°‘P‘}?8@ﬂéﬂ8gﬂf‘l¢i}2§ ¢ *?%Q@dﬁﬁnp However, other types of

PUMpGoIR]Y Dk sSEfbodiRint, ithd Ebﬂtﬁol%ﬁfé@llqsanﬂw &fiprise channels for
peristaltic punps and di aphragm punps. In an

purepbo dlummchanngls 1%hand 23 @re sorfeckpdnty Futpyl Rastst efopump flow control
: valves ¥73 ng 58 %%s%eé?vew ePl;frgEnr}ﬁ)% g(% ;oq va v%}/ §‘7%Hh' P%‘lé gormal three way

réservoif y Sys |qU| use ul “irn al'l'ow ng
valaed iwith pedofxmhmmet af nériveallyneypac porgnandn 8 tricummey qlm;yd tp‘ort The

used. hbn imt exa u wat er ne or
°°‘BH’<S’§‘;RP&ISe° ﬁ%\g cgaﬁrﬁ';ﬁ\éﬁviﬁﬂdd f%argrfoah%%ﬁﬂl 529 and 30,
wlﬁchﬁax@ Q:Bbzﬂﬂé of §§p‘ﬁ§ﬁn§- Zn@ﬂiipé&n@ﬁ@dilkﬁ ehﬁﬂﬁ&ﬁ@l}(ﬁnfeﬁf pumps 29 and
di ng cleanin uid to wash and cl ean the systen1

30m¢acé1haﬁ¢r@néer2 @mmz& payp- dewevsruplee ipet of pyreps Mgy be used.

NGS5, RS BBV el 1 o

enx‘botlhnim thaympmqi‘ortsl afupuing dloec tommlwalwes 234arich28 are connected to a

rises a co ort, a.nar,ma ort
SYOP B eSS B Q1D e HORAELr Y BoRIppBe pF B Rppegprmance of
th@ﬁsb@cti@;ﬁﬂﬂﬁﬁ]xﬁ&tt&aﬁl{§h§ﬁ@ | NehHlEhitiag @kxaples Idclidewater, saline, or
channel 35 and the normally closed port of valve 34 is
Ph@%nhﬁ@&‘tfﬁef?‘bsﬂilnéam ng liquid reservoir 37 via channel

”'F; puﬂpa gm'bedlglmﬁ RO ROk O HivdsSI 7Parfdl APEUASIRe channels for

capabl e of rapidly punping cleaning liquids to
holmmg cbhnmalﬂm@tqwaaln elndl_sleamﬂrﬁesysmn Washtchaonels 2pné 34 are both

ﬂ“{‘%f%u' tat%ﬁeto%lé{c other ?%an Re u a? taPEe,e Hi legSj %HJ—: %sh pump

e systeminc Srlne
k1¢13 QBﬁdlf:lyZ(&ﬂple@lStera/ C'Jcbmm[oﬁQibﬂ of l thide @deodasﬂ‘ﬁhdiuldtslah’:ctlon valve 34

contro] valves 17 and 18 conprise channgls for
hag OIS A FOPEn e PRl BSTRE BBTH PP & PgTRUERGed Bort. The
nofRAANY 8pdiEpore B vAVEBALi€ connected to system liquid reservoir 31 via channel 35

and the normally closed port of valve 34 is connected to cleaning liquid reservoir 37 via
channel 36. Wash pump 32 in this embodiment is a diaphragm pump capable of rapidly
pumping cleaning liquids to control valves 17 and 18. Other non-limiting examples of
suitable pumps that can be used for pumping liquids through the system include

peristaltic, syringe, and a pressurized reservoxr



reservoir 13 at a tee junction 38. [0035] In an

enbodi nent, the control valves 17 and 18 conprise
web@nnadgs f or controlling the pressure in the PCEHOS®DE005992

Pressuri zed channels 22 and 26 are both fluidicly

coupl ed to each other and a pressurized systemliquid

reservoir 39 at a tee junction 40. The pressurized

systemliquid reservoir 39 is pressurized via a

carefully controlled air pressure source 41

Cont[0@34]ed ¥ an pmbodimentstbe contsolusdves| 17 and Hecomprisgrghannels for

i nveption .i ncl,u a ulate 0 esse ir tank.or
wasthy g Bcenappels i el £ Arhf SFRERICER e e cdsPtindt a2 waste
resRAICES dfRYte6 PIFRtIOAGS) t he i nspection instrument 1 if

such source_1s avail able. However, pressurjzed .
charlf@¥y 221Iman epbodinens, the eptee] Yahvss Veand 1 eemprse channels for

coﬁf@ﬁué 31%@%%5%& ﬁl d{hg Sn%fsg Pre@0H e NERMHER Qzﬁaglﬁﬁtksga?e both fluidicly

increase the sig .
conpiid ¢o reachi othef @94 @] prevsarizesh systemdiquichraseivdEBDhyt @ s junction 40.

control. valves 17 and 18 is_the capabiljty t i.d .
TRl e iR e SR SRR e bt S Cohuroted v
pr&kinekurce 10 shtictled Bl peesdpretodrced asefuleiimhd fresenttilvntion include

lines of the systemthat has the potential to )

a regiatgdicampeessed air dankoRA wgulatgdiair,corapressey. AigmALYEY,; the pressure
| RORS i RBR! EHowever,

b SR FRATRYRE Pofingil) e o
pressuzedechanhels 22sandg26 arspprefertsd whent yanyrpnecise mgesyrements are to be

flow cytoneters. .It is therefore ent ar .
e TR BRm B AR H 2B 5 SRl P e Banat o s
ragb.eaning solution in order to elimnate any carryover

that may exi st from previous, les. Typical, s em .

| qdpﬂég,/] o 1 ReatmRT PREN BIoYideanby 28 comtal ‘é‘H‘“‘E%iI' and 18 is the

cagglﬁﬂ | B%ahidfHhvish 1iRELIPARNES Wath @él\éﬁmih%_']‘ihﬁﬂi #1.i Akiticky compound
onpounds™ il the lines of the system This causes )
is campit egmpeatrido that olemtainsdine dke dibes pipthessystem thatehas the potential to

anal.yze f ) 37 f r

coRUAHEF B SV, S Sl RS Sy Bmouncs s

sphingpsiaéilgphaspisdte (8EP), eidstbelbat KETHs hnd einedaming asefrplodved when
in jnterface |line 2 back through the appar in .

Sy B He R SHBIROUBH € TRP AOATIeNTSr RORepiotre Pl to clean

sybteREEnesSbétider Bample MEFRMBAs Mathge cleatihgusdutianisl erdento eliminate
the center of the tube travels faster &han at the h
any gargyewer that anayr exist fremdBrevious semplist | SPEAl st diquids, such as

sallhO! RIRRPI L ESmP&¥E tof Hiehb{in% nii(?_ﬁ&?,daxiengﬂ)n%hﬁb leave behind sticky
I nspection instrument. [0038] This may be acconplished
capypopndnizcthe diges phthe Bystemo rlhipeauserecqnitgraination frdiundregp gf samples
S Cld ntrol valves 17 and 18 to waste
th%ﬁggﬁ%ﬁgﬂg%ﬁgﬁg . Wherea flow cytoneter is used as
t he jo03pEct i Amothersfeatmneof thei dontray valves 3 rand 1 8t isghatrtbeyt allow the

inlg:ggﬁorlxz gns(;@ﬁ@g”aki 4 Héhﬁ@%g:}ggg%xﬁgmﬁq% Seis S inteflSed Y 2'b3ck through
the apparatus into waste. As sample travels through interface line 2 and lines 15 and 16, it
becomes longer because sample in the center of the tube travels faster than at fhe surface.
This often leads to a situation where the whole sample is never fully injected into the
inspection instrument.

[0038] This may be accomplished by connecting line 2 to one of the lines 15

and 16 and also connecting control valves 17 and 18 to waste channels 21 and 25. Where

9-



causes a rapid flow of clean liquid frominspection

instrunent 1 through interface line 2. This feature
wOoraes043v6 possi bl e to carry out inspection of BENpEm®E7/005992

at high speed because it overcones the probl em of

waiting for extended periods of tinme for sanple to

clear the tubing. [00391 Anot her feature of the

control valves 17 and 18 is that they allow the

capability to | oad | arge sanple volunes utilizing
a gw icptpestads axedd 89 theTinspdctioganstmmsng iv olayrpasssuige theeinput line 2,

e inected wt [ Lechsion utilizi S | zedmr .
ol BRI PR ) Mol bl SRS RSRREAEE i oten
ca®dek iangpidsfl e of BlbandiRpid frém mypdongn indtzendnndrthasgh intetface line 2.

mnimumflow rate fhat a syringe can, sustain

This feRBle Makes it POPHBIGORPTY GuhiAPSIAD OfEMAES tigh pheed because it

ovk BEREIES prdtén IdTSPARAE Wr bRtShdeaBetiodt RATthE Wraddmpl@ to clear the
ow cytoneter) |oses precision in nmeasuring the

tulbiagpl es. The present invention described herein allows
one rdinarv skill i h 0 le@r:
P91 Al Tl St e Softeby bldvesP R ol 181 0hag they allow the
capdljiRGt toi Ibad/ &irye Sampleyvdlmeswutilizihgrsytihges29nindB@ciThedarge sample
found in manual .tube [pjection, but w.th the . .
voligpgs may é‘?e“a‘tfy’é‘iﬂcé“gﬁ’ew&g high pregis{Uhiilizing Plegetpd system liquid 39.
THON paticerR9dhipRRhnt ANSyriHRSAH ic@bhs8y/ S ARMyrin@isize increases, the
vessel 39 may be replaced with a hjgh-resolution .
migympmgdoy rate. thay g RYTREFOPWRP GAN §y$tpwggltbq}ﬁ&ucéqaélons also increases.
. l . . L i
AFERTRNE TR OB P BecARh MAPMTER (Pletiely 5, (R ERbheter) loses
prexgisipn irunebairmgaeberpdmplesd Thy praspihtdoesnsion dgscritied herein allows one of

ressuyri zed s em i quid vessel 39  [0041] The
orPlRGRrakib i thecait felee et 4RI eues hmEag A oryop greater, and
thélelnjece it vte slowlyrarnewingafe tlicsdnte proBion foand & AahSal tube injection,
bef ore thex are injected into the systemby utilizing
bug withithe additignal gduaiipgecet Iyl puimmationsi ng its own syringe
for Rese) 2t 1R InQhedmbSdifieR] thepretsifizb & &<tk 114RIH ¥hssel 39 may be
prevent carryover from sanple containers back to the
replaeggewith athighieesalution aymings pumpn Hlagh-1eisalytiqn sypdegepumps are capable
I spenses _that . r . 1.0t I oV [ qui .
of SyPPEIE Brde R AL ol yeBR TGS, AR kit d Bithesolution
syAng®-phaip ey o apsdnssishad Uyl pptacamest of ubd passsanized system liquid
a%%g-sanpler conprising two, three, or four arms. In
vesifdeRer enmbodi ment, the autosanpl er conprises two

ar nspoo¥Ye’ € TaR!ihdertion débdriedaidreif ptdVaddsangedPabaity tédeliver one or
singl e same auto-sanpler armis used to take cells to

meteereagafs 1o, sample eeniaippsehefore hey aRdiegisd haforthe sysiep by utilizing a
biraleSaROS 3 wi byrilpeeR P echiR@ihh Or AispbREing. Such
seggarrar%l ae gg%tp{egaﬁg&ggﬁg@%%g oc%ur . (One tEei);arrpFe r\/\hsé)%e_ ne. SHe
a featuré plogld prryenttoarmrayerifeom daraglet eontainers Sagh to thefreagsnt if the auto-
inpection_in the_instr t ri hayi nj S
sa e bng EreapE APt R RSP IRE P PR SRl the v
subfat©o£tht Rayipkt dnianjeatiodinént] the tan®-sanglexcdangprises multiple arms, such

i nstrunent . Clhet.conbing;ions of i
as an auto-sampler comprising two, three, or four arms. In another embodiment, the auto-

sampler comprises two arms. Where cells are utilized as the reagent and a single same
auto-sampler arm is used to take cells to the sample, mix and inject, and then go back to
cells, it is- possible that carryover of unwashed parts of the sample back to the cells may
occur. One example where multiple reagents may be added to the sample before injection

in the instrument comprises having agonist compounds on a plate well and adding cells to

-10-



reagents and sanpl es, as described herein, may be
substituted for agonists and cells. Another exanple
weowpnieses placing an all osteric nodul at or or PCTES2007/005992

ant agoni st compounds in a plate well, adding cells
froma reagent vial, and then finally addi ng anot her
agoni st conpound into the well. The m xture may then

be injected into the flow cytoneter. Each sanple may

have different types and varying nunbers of reagents
theawelk dbefdre theyoarel injegted iptebthei inepection éhgtmenent.ofOther gnmbinations of

and second r.eagents, .and,optional | i:£1.0 .
realgg'gté ef %s SAMPIgs: :fso?errs’ggg%g thﬁ%én’srélp% raaét guq%{d{uctﬁc{s] gér?p?%ormsw and cells.
AndtHEs . ek4iDgI2] cbipsisse pradiagli are ndlBsteriee noddutned sor other antagonist

conprising the systemare made with polymer tybin .
CORROPRA 1™ dhIpE] Well 3R SEHS HRELE 2B, Yighaed et finally adding
anG¥Ret Lni§ TBRPoIRD into e WAL ( ARk Phix@ire MdsOmEn _bggﬁjéétie@knto the flow

y

I's used to mnimze any issues associated with gas
cytonretiaratFiach sgmplehman bave diffareat bhpgs aad vawingryrabgrs pfrpagents added

reseryoir 3] are. I gauk ' i Ag i.ng :
GRSV, Gy Bt BBty Bt W GE I ng oponaty
. addilnoni] 9agiddk is peifesned withactperateanmsimplat armishe hol di ng

| 00 and 16 are jymade out_of .larger intern

o B0 £ 0p S B gt GRIBNSS GRITPLSIRE b system are made
witg! &7 tabiflg 1Ravii® ihfersdl O81amiekerS bf adbopt @X@2TiihyheésN In another

order to reduce the required length of tubing. [0Q43] )
embedipentrivo dififb ntPeruetondkey) umateriep iss uggde 3 r minmize "any issues

LGl el g iiigGidBreservoir 31

sSRIGBELER 5 SUELE00, VAR 2B EE RO A i
are/ tyipwadly Iadenerith 8ubipg hpving devgeninternhl diangtes spgh anabag 1/16 inches

apd .29 a 30,, The.control  umif..42 i
or Bl B IRE iR o st PEP ST ¥ Bplainfdsb 4 apa 16 are made ou
6f%|ﬁ@&1f mkerﬂélhcﬂéﬁxetaf ﬁm&g;sﬂ sOler¢hing Svalvem tuid tontriil tvalds yind 18 are in
al so set the air, supply pressure 4 1 via.a dj ust abl e
close phy sied)Proxifuty-in ordsrIp FyAuss theggadired ign bead plhe:

cont mdled \th 2arf Y dBher! &S S&Mitfol” BRid 4 QF - elddiri@dlly connected to
enbodi ment, the air supply pressure 41 is set to a

swighing wilvgBi pysitivnghg devina§, ack puaps3t.evesbniiquid selegjon valve 34,

i ti ' tnl. F L&, ' .
copraLeives Ty MEs SHTR s s i R 7 g 28, B pRPidang 0. Th
coBfrbl QUAT 42 he iMpldnpnest s a. cdripukél cdpablopdriatdépendeadt ¢dmrol of all

at'r]:a}or o %X?%F? R %gglt #ﬁhﬁh%avnﬁl ng%gtahﬁiéﬁ'}%%re %1&)% géf:g?s%ge 41 via an adjustable

refAR6ok.| The 4P JuSpTh Petss@e can al9debLCEVHFolled Via & RManapEsraésutdiregulator.
I's preferably performed according to commands from
Inconembodumgnt, st ajroowpsly Pressyral 41 is st dhér ¥alpeslightly higher than
f i . e t .
oo BRI o by iSRRI e LEIEER! ke sppy presure
- miobé sdt oo betgvednabowt (85 asd atwnn@idesil over the backpnesswieobe 7

into wash station 10. The punp fl ow control.,valve .

27 (004} oD it R YL e RA Pl g 2dfe-described
conBigBFa¥ioh 'will Indve bp éxpladfRd ihRemRaidmelimiting@mB&diments. The control of

fillledwith system i quid by command frorH cont r ol linit
thg gperstien s prpicratdnpedormed) actending torommands from control unit 42.

[0045] Initially, an operation is performed to fill all system channels (except
for waste channels 21 and 25) with system liquid. Positioning device 8 is commanded to
move the probe 7 into the wash station 10. The pump flow control valve 27 is switched to

communicate system liquid from reservoir 31 to pump 29. Thereafter, pump 29 is filled

-11-



then switched to communicate systemliquid in punp 29

to punp channel 19. The valve 3 is switched into
wW@o®Tio@sme t 0 communi cate |iquid between input BOEDSI®07/05992

and holding |oop 15. [0046] Next, control valve 17 is

swi tched to communicate |iquid between holding | oop 15

and punp channel 19. The punp 29 is commanded to

compl etely expel systemliquid into punp channel 19

and hol ding loop 15 effectively purging air and
withi dystengligpaid fydontmartdefremsaoatrol hejtida. T‘lxalpuemplﬁowwmm@rwalve 27is

SMAt ed.to co C uid_het we |
R of Rl S O BB EE R D e vne
3 is3witthed vas Ipokitigitd coalmmaditae liqaidlbet%en $naitichafred 4t and holding

fluidicly couple the wash punp 32 and cleaning |iquid
loopckser voir 37 via cleaning liquid channel 36. Wash punp

32 i1604618N Neki)&bnfid] tvaw‘el 17 lglseméhéw &I&%&ﬁb&@ﬂ uid between
36 with a cleaning I'iqu Any cleaning |iquid capa

holding loepliSrapdspumip chanag] bl%e The pumpo2? i$i qegnmanded to completely expel
sysg éérﬁ é@%ﬁ%ﬁgs %l&%ﬁ{e? ?nggflé] g{)léinr"@reloﬁgzig%ﬂeg i r@% Pﬁrgmg air and filling

both @ithdhe syst¢midizusd| Waiies1B ictheaswatchedal cordimidatd liquid between

hofine Bcpols 9 vavlsahingst ArvE ik FORTPY 1 e VagnymP 32. The wash

hqﬁmuwn&tm%muswl%@aﬁd% FhamLly Bt ih%&%[s}ﬁ%ﬁnzé 3 \éha cleaning
channel 35. The systemliquid fills wash

liqidbaspraioiz7 vislensing lighideshamnel 36 dVash pop 3255 then turmed on to fill

cle%%l}\‘s Cﬁ& ng[ 38 4%9%1 cfé&fﬂ):%elﬁaulda %n?f (Q,?gngmfl(ilﬁd dpapable of

terﬂé\f'mgfshlﬁplea'eﬁldue andl ﬁfoar)dxﬂgl ffrioaicontantinated Ishrfacenfoo Mél&nne]s may

oo SSleele | PofiF oraiaite Pesples S pimbbediauds BRERGoIVeR such as

ethagbY Qirhéthyl SN MBMEO) or aVMeihbafl. tWasPHUAl &ddctiohRalve 34 is
pressuri zed systemliqui'd fromreéservoir 39 to hol ding

theng gyyitgheedy 1o f}yr@glyuwup&j washrivenp 32, and systery liguidyresegvoir 31 via
ch&ﬂrlek 3R' ‘iﬁé%gété@ @Qa;}gmf%'t Cﬁéﬁ dié('gﬁala 3% S H“c'hm&]h % control valve 17,

control “val cofmuni cat
hohiihgllaog ]J5OSLpltdfﬁng valved, mst chanhelvhaid Prbbe [700&8$ystam llqu1d

g ;/g ﬁ@?éﬂl qu }‘l{k}e tvyl}gp\s’bzl%o?n Sé elglg‘?fg&dt (ﬁ?&ﬁ%f)gl P?eglrffe?% sufficient to

filC opoieadd fehtiohtdddaReWRRA thd Bydtes N@qin@! ¢ paétduitlddiydam liquid
| oop 16. The sequence of events described above for

reseReoiF 39 &g conngpie tofcontael ajeg &7, then vakvs ‘r7e1|§ééﬁl@ée¢ ¢t communicate
thé s&gﬂkq_ﬁys%}ﬁ li Pfdt ﬁoxﬁfregel?@m??§ Pcﬂﬁiolm ?ﬁ Qg vi essunzed channel

stem resulting state o e sy IS W
22prbﬁa 7 dehayviadll pressurcaedldhanng] 22 withsystem hqwﬁ t:dm;rol valve 17 is

o ISR dom R Rl PR s ook DR Pt shisiel
fil |[t)0148]| I N@&$ ovddrhtosfils tthenskdoindi tancm B f fthy kmém b@lth system liquid,

B’actlced wi th additjional branches.][0049] FIGS, 2A and
vabyg 3 ip WvaiRkch 8o esibignnientorymupigate %gérhef\iv?ﬁ?ewt)ﬁhannel 4 and

holding loop 16. The sequence of events described above for the first branch of the

system is then repeated for the equivalent parts of the second branch of the system. The
resulting state of the system is with probe 7 in wash station 10 and all channels of the
system (except waste channels 21 and 25) filled with system liquid. In another
embodiment, the process of filling lines with system liquids may further be practiced with

additional branches.
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and are intended to be non-limting in its scope.

FI GS. 2A and 2B show a sequence of steps to evaluate
wo@r®70063nor e sanpl es from sanpl e cont ai ners 9. PCTHUS108P005992

43, which is the starting point of FIG 2A, a wash

cycle 68 (further described in FIG 3) is executed on

branch 5. Wash cycle 68 ensures that branch 5 has been

washed and is filled with systemliquid. In sone

enbodi nents, it nay be beneficial to add a reagent to

saniP@H ont EIGn%r%A@nBe%BJ skow lraotharrpindoglisnent oif yhe gresent invention

f S | yge |
ancgﬁ?eaglct)eﬁ}%lse? to ri)% 1’?{, tln%gm dl‘? &%Bé : glﬁg Eﬂ q%‘?é’é‘ sﬁ&% 'a sequence of
stepe aflevalvhe bae ar mmf saaej)lec fmnt sangyslel cantaeagpestt It ﬂe]b HB, which is the

B TR NG T ELICTEYS: I N

bra'iemy ewhsh LRaC 68 ehmres tmt BHahéh 5 9aPbden WYshRI @R4td filledvith system
and | oad next sanple cycle 110 (further described in

ligridG. Inspmrmmdmems it may de épnalfmaléwadé Rireagentliosamplg epntainers 9
I C h ing- . . .

be? 10Nt er ? esgle]pgﬁw anh eﬁ o B TWO. CO) necfe' u % gn FQ%@SE n%g%%ﬁsg éI}tctlUde agonists,

angagometss ﬁﬁ)dalaao&héyese)s&mst edlls, Tdand Beads.t Whemes fiser selects to add a

es st 48 a the sec r ri se
rergPRb 6 P noigs A4y aeErnt HHAEn Fraic D4 3f Rishlst gn branch § in
stepHB| 18 dtp #6)i1BE Fiedt shidpRe 1sN6adeBSRRCKJIGIAZ 1663 lS“E?rékeé'utmg mix and
and the interface channel 2 is washed In step

loady, pextngpmple ecdsles&%l(’erﬁwa dgeesibednine FiGc®) Pnn'a_raeslt I5e In step 47,

sw}‘tgﬁ’m% aHNerBefs s@ﬁ Q@guiﬂlﬂc&ep . %l&%ﬁoﬁm;ﬂ inttPice channel 2.
secofid process |rs etermmnes if théere are any nore

Tvecarqohetméref and dndepepdatepecssen &t eqhezlgexelcﬁtedl | T3fe finst process

Ies h e ocessed t he se
coppiars SenaY Byt B PP ot compres et e dhERER S 6 1 s
wasteeson ste m&@rsbﬁrcﬁﬁc dtsh M@leRisViAfebted)ifilotth8 Inspection instrument
(further described in FIG 3). If the user selected to

1 andithe intsafpentchapnel Reisswaghied instepy 48 by runpingdgigshsample and wash
mtgl)c(}g%eu r?é']cfcxg gfs %ﬂ!ﬁlh&I H%stcgtﬁéed ﬂ'g Iér%gsj(t)ﬁe Bra@%ﬁ;‘St ﬂ'féhéns;e)c(:ond process
stedqoérmmes 1f detle drei amyandnalsdmptpsllcﬁbpo bﬁptgcessxé cm’siepg9mlﬁall of the

and’ | oad ext sa er .descr.i bed.
T BV Reat ZRRoB: Oforf EORDPETI<Eh (GmBREh b GRBEaiR, Sep 54
Oth&'vﬁl;eﬁ@raﬁéh 6ds WasKkdd insstéﬁaste bl Rx &g AOwashh@ie 81 (fatther described
to determne if all sanples have been processed.

in Fth%b Hbthe ‘§8‘h§ﬂl"é§edﬂ@ﬁ§ﬂﬁ reggrahta the sappleyp stsi S1. a reagent addition
cybie rﬂ)?"mﬁ'ﬁteﬁheﬁiﬂ%gd FIG %ﬁékxé&tédﬂ% ﬁraﬁ&?6$ﬁ sfeb 52. In step 53, the
sanpl e be processed, "swi tching valve is swtched
neksaniplée d l::lasiect uup lhelding Hiopgl€l by pxersting ahik rané r¢atbpext sample cycle
11%?@6@’5& ggscgt Eh(? 65)260 ¥ ranqc%nﬁ.u{.lr ? ntco Bﬁj:rtlgg %?%gﬁld}?rm:esses in step
5496Iifhé¢lsﬁsmsdeem Sidp 880sHoe IREKIGN ABY n@daﬁﬁnmeri’bail saaples have been
st eps 5? t hrough 62. [0Q52 Eg firsf process |n{ects
Pf%‘%fﬁiﬂdel Re alqrﬁgeeelst ttrmlﬁst PRy RS P eqUUOR FORHBNRS At step 65
i nt %65\1}9 chemRel aré still sﬁltnﬁlés 4 b@){)rédé%ﬁngwité}hﬁg Valve 3 is switched
sanpl e and wash interface |inecycle 137 (further
to dusdiclybesaiplenh¢idig loBp 16randrintecface chamnel Sdogited H6.0 dapsconcurrent
an]:i |1rr1d°'epe9§en? %cg%%s are then executed. The first process comprises step §7 and the
second process comprises steps 58 through 62.
[0052] The first process injects sample into inspection instrument 1 and

washes interface channel 2 in step 57 by running inject sample and wash interface line
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if there are any nore sanples left to be processed in
step 58. If all sanples have been processed, then the
WG e@onaeh3pé ocess term nates by going to step 63PCT/US2007/005992
O herwi se branch 5 is washed in step 59 by executing a
wash cycle 68. If the user selected to add a reagent
to the sanple in step 60, a reagent addition cycle 94
is executed on branch 5 in step 61. In step 62, the
next sanple is | oaded into holding | oop 15 by
cydx 437 (funthendoscebet! indd. 0B) ondsanshe. Chhsl sscaridprofesstiirstrdetermines
.~described in FIG ,5 n branch 5. Upo td on gf
it B8 g e s s P Prekd Yl T 1 | nflss have been
prdcessdd] mefitesdcbnd ptocssphihatta \by doRe tot€eL63.S Othervise@anch 5 is
nore sanples remai n the executign continues at ste
wagked iy fiep aP Sy FReUING dWaeh RYSlR 685 Thiheqyssp szl?cta%wffdo% geagent to
the2Yfe i S2p60 Lrllefgl%ﬁpacﬁﬁﬁorpﬁfcrl‘& 9435 ExecRANGAbRNch 5 in step 61. In
executing wash cycle 68. Then, branch 6 i s washed by
stepxX; thd nextvsasipleiscioadegilinio helding Bep 1Sabypkxequting esixiand load next

conmpl etes, I n.step .67 Wth stem i ady state
sarbglecosls 114 DubEPAg e i PR, 3h B £, (ERRsobigibion of born
préceileaGR R 695 @RoPlie nudstidi gy 64 % defkoditle #ldl samples have been
shows anot her enbodi nent of the present invention and

procgssedt dhaedmers BAMPSH remain thegexgeutipn coptipies &) gep $5, otherwise

exSQUPNR BniRdGPSEp 7 dRlERaWBEVE N both branches of the
systen1gescribe herein are washed. The initial wash
cycl[e058 belp wepbss, tweneiyS s okash@d thy ewzshting avaskyreyale 68. Then,

in.step 69..ln step 70, contr valve 17.is sw tched
b aehed B R Enankere5 9t Mddiekioq oSl Brbe3gfg gompteres
in ei€P @i With tife, sySRAPIES rdady Baatd (o statl pardssiny andthe set of samples upon
i nspectign instrunent 1 may be hydrophobi c and prone
replacegent Rf sanple con@inerthnel  wal | s. It is often
necqpesd)y ! f1RShsi R ShARACERbYERER ot B8 MNbre&nt lifWinfion and is
to reduce chances of cross contam nation from one _
intsndadl to heonarhbimiténg in inscopk e &iGng showeairdeaugmabof stgps wherein both
ol SR b B S E T Rt rP CErusnp et o8 egin b
m&ShE piadd.7 GOWEshKtidn 10 i step 6% alpbep 70f calteAvahg 17 is switched to
liquids include_solvents such as ethanol, di thyl
cogngct g¥ashechapREHY tgrholdiggtleph et . T GoBs) Sphodimgptsy gamples to be
intrtfuck@ o thd msgeéﬁneiﬂtst'rﬁﬁel’{tai foiy% Hﬂa@ﬂﬂoﬁ&hﬁﬂ ﬁx@g% to sticking to

connect cleaning |liquid channel “36 and wash punp o
theThkanngh Wabsndt $20ften negessaryto@dpsbrihe ghannels withtapclgampg liquid to
I ' f leul i . cant r ol I . r o A
G REAHRAR; 5415 R B RO P AN SN Apy leming i
capablalof oemol ingnsangpl¢ irepidwt dral providing ednex-toritminated surface for the

t hrough val ve, 17, hql di ng | aop,.15, sw { chi valve.3., .
PRI T R 1 Hna SaPiSn B0 PAERE BB ] Blfiipl Tihids incluce
soBehtsauciADethandlf ditioiiy] eEeeide MMSGY, yr ddpeipdnlg on the

systen1bein? used_and the | ength of the channels. One

of dPBPMar y 1R tap 71, the peash diquidyseletipmyalye, 8dis saishgdto connect

clér&éngag ?@gd ?g%&%eﬁ‘h gs%ﬁ WEhSRM 82 hothdWabth bl 32 ik lthdifrurned on in
step 72 to pump cleaning fluids into the control valves. A user specified delay of X1
seconds is introduced at step 73 to allow cleaning liquid to be pumped all the way through
valve 17, holding loop 15, switching valve 3, input channel 4 and probe 7 into wash
station 10. The actual amount of time needed may vary depending on the system being

used and the length of the channels. One of ordinary skill in the art, guided by the
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cleaning liquids to be punped throughout the system
[0056] Wth the wash punp 32 still running, the wash
WO p@paiteh3gel ection valve 34 is switched to connkCL/US2007/005992
channel 35 to the wash punp 32, as shown in step 74.
This action establishes a flow of system|liquid from
systemliquid reservoir 31 through the wash punp 32. A
user specified delay of Yl seconds is introduced at
step 75 to allow systemliquid to be punped all the
dismbyurlehpmghdvhtmm, 1can ﬂ@tbmhing hayppnueh tiswd tvHi bey required for the

nnel AL o wash station 10,

def"ﬂﬂg l‘%&%ﬁ’ﬁﬁ@ &\ﬂnpgg Elﬁhegsycsf €aning |iquid. The
act @563 MO UNittD thet waax ﬁﬁﬁﬁ@d sty runaing, diepeash liguﬂl’setd&eon valve
system bei ng used and the |l ength of the chang;ls )
344§ swrtehwawycgmepq chagnglhdS g the whdewnwzt S SHOWR jip Sigpe74. This

actw gétﬁﬁ%h@@ ALY cﬁ’as@/st@ﬁ{e fi ﬁmnﬁoﬁoé’ysm hgﬁid”ﬁ:séﬁ‘vur $ethrough the

required to wash out cleaning"l'1 qui 00571 Wash
waphy mpm’p232 S At usensgeaified idalay tof pY Useqmds mm@ucmiamv%epl 75 to allow

syﬁt%éw :%Q%ggg;p el‘lf l%h n‘g valver r‘g{;ﬁ%‘go' diopg 15, switching

valaI3y éhpdif chanriz4 taéill §eoBe07 e neelﬁ sﬂatiﬁﬁ) 10 s &lasHifig @nd all remaining

punp 29. Al fluidis the expel | eqd out of
s o AL TLag e hen expelled oul o PUTBES e
befd8 ustPAr@ the RAgHATHE ¥RAreR] DY oDy §klﬂfmttfi@art guﬁded by the

systemis the same as wash cycle 68 for branch w t
disgldsurs| prareided heteih can dpteBming floacmychnfime ‘t’é‘rl?ee@ﬁ'é‘mﬁ tegvash out the
ele of branch 6. The wash cycle 81 is illustrated
CIezm"?tq%'lds% through 93. The initial wash cycle 81
begl[ﬂ&S‘l)y NMWashgpupk A2 isAutredwdBin 536:1376 amd déhtial valved7 is switched
In step 83, trol, val v SW t to
to &eﬂw*é:étmws Ghasiogh 14) ang 4h<t13J “ﬁg‘PBP IroiEP ?é Jg step 78, pump flow

coRr QWS Y lsswitt&fédlts cbRREE fambQhuRsd) 1(9y£1ldqnﬁ8p 2somﬂ fluid is then
enbodi nents invol ve sanpl es introduced into

eXPﬂl;ademt o6 nuinpPOrinstam 791 StamB0 ah@”h%rceﬁwé%l%l OimﬁPSb c¥¢e 68.
' qugﬁh' Ng 4,0 &4}3 608 %7%br ¥BhLiP6 DU Jy@fegfiesqg@%ﬁ?%%st wash cycle

may bée use |n regards to wash
68afoe buareh8 wuh alégntants of waahh SycplcéB WI{fOOﬁ'QiSpd)Irdigg elsments of

o S BT ek L 50 e

81 TH8inda InB¥iRE éﬁ&d 5 td Wash §tktidiﬁﬂ) Bistep 85t Bpst8;583 copttopvalve 18 is
cl eaning flul into the control valves. A use

switshed 1d cannigel wgshoshanpel 24 torheddig 199 1o doe Srapusly glptedgn regards
l i ion
t\ﬁarsguéﬁmv g?g g&ixg ger#ﬁ%ﬂngn& GinD&ivE YR s ntrolii&ed Mo the inspectio

| oop 16, switching valve 3,
instryment dhthanere Bydnoghghio kaed bromﬁt m stacking tatheophanpel walds. Similar

TR b A BESRRE B G BRSOl B8 8L s s

cytrréswash cycle 68 on branch 5 One of ordinary Skl [1in

h
gete d?)h%ﬂeg ﬁ Iég,esgﬁjpg% ,: t?)grégz{mﬁﬁl}qo 16350011\/{,21 ve 3gelrs eSIVVQtChe to connect

cleaning liquid channel 36 and wash pump 32. The wash pump 32 is then turned on in
step 85 to pump cleaning fluids into the control valves. A user specified delay of X2
seconds is introduced at step 86 to allow cleaning liquid to be pumped all the way through
valve 18, holding loop 16, switching valve 3, input channel 4 and probe 7 into wash
station 10. The amount of X2 seconds used in step 86 may be the same or differént from

the amount of time used in step 73 for wash cycle 68 on branch 5. One of ordinary skill
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required for the cleaning Iiquids to be punped through
the system [0060] Wth the wash punp 32 stil
wo eoniteg7e t he wash |iquid selection val ve 34 iBCT/US2007/005992
switched to connect channel 35 to the wash punp 32, as
shown in step 87. This action establishes a flow of
systemliquid fromsystem|liquid reservoir 31 through
the wash punp 32. A user specified delay of Y2 seconds
is introduced at step 88 to allow systemliquid to be
in thergre guided bwnbe vlaylosmemxgwdvdahm@m gan Heferning hovopuglstime will be
t. chan e 7 into
ree 0t B el i AR et RS g
cl eqoo6y | i Wil theThasta ptundl 32a861L Ainnddg, ttheTevasie dideidl salgction valve

vary dependi ng on the system being used, _and the | ength
3455 spihet ihrimect gpaanghaide thy wosh pupntds 23§ awpﬁ“§?€é’p87 This

ac§§h g?tﬁblk?sg-leg Qeﬂém? em fihaie b §y%@rﬁ hﬁuﬁi%@xtvoﬁf 31 through the

time used In step for wash cycl’e 68 on branch
washeuoip 32.diAnaser apkcllﬁled idelayhef 2 tsecapds de inttpducerbat step 88 to allow
Hr oy i de

oBRRHGTHI8 8 SR 08 PO PRI 16 v

valve@liifisut h@fiiel 4 afdspropel Mantd2wash $tatidiet0,abmovihgsdlLef B8 remaining
and control _valve 18 is switched to connect

c e@nmhqawés THhedagienl ATt &8 ime neefledimpy yary 4%%@% gy the system

ehla%w e riérrg% ovemy eha?f&elss m hmBest 40y QREGHE (RBAMN step 88
annel punp 3 fluid is then expell ed out

m@f beptlwpsaa@ cpmdlﬁ et Q@m Qteeqsn%tsﬂf dimme used insiap B fasrwash cycle 68
cle, 81, 062 0

onvﬁra?(h e g)sen f ({r%ve slskélr% in rt]ﬁ1 igllg élyﬁil 0525 Q\ dx?c{l)@&gé BFtWIded herein,

cafi ﬂetehhmethomgmwh titrfe witbipereqhited-oGrash, owd tised] emsringe ligiids.

o SRS T P LGt Sy e Al B st
to%@nh&h'[ﬂﬁh;?@ﬂir{xﬁh 2384ﬁﬁehéﬁu{g010%9nmm stepl 9. NG |s%p9115pump flow

punp channel 19 in step ™9 Then in step 96, punp
coﬁtrgl/wadmtzso:*. swi¢hed tgwonsecs\nm@@nﬂ@ 230anderump 3y All fluid is then

Pt B %, 06 ol G .
reaquBZ]l S aHOl r4atel&dvs ahothpr @hfboanrﬂe‘ni cbfhthet pnebemnmivenhon and is

by .issujng a irate co 0

intPhged] ) D BOrD B S SSgr F B4 A EHE Disde g add reagent on

onl’i BRfichesPEC e Y StemCRAIS b | Rea%%hﬁﬁdcﬁﬁ’orbh‘ydl@ 94 4HR1s 18f switching
the system and” may be any anpunt necessar to conplete

canrel valvedatn comseholdingdep Fhangpype clianr@ {9 #nstap Y@ Then in step

g?l{ﬂ ng c%% ‘8[‘%1‘{/ ?g dfg{}t\«qtﬁzﬁlg? écz @g@eggrﬁgﬂpggggﬁetloﬁ irnﬁpump 29.

Tltehﬁmbel|7spethsmmoweﬂaosaan;:dresefemm deagnht v ddniel step By A volume of
I ssui.ng a dispense. c .n_ste

rer G o PR RSOy ot SRR £y (B aHipee command to

puthi£R29 iR ktdp09$ 4] TIRe ¥gRidie 3fl BalgbMNaspitiea ulﬁﬁthé @rol and Probe 7 and
6 of the systemis the sane as reagent addition cycle

input chgpng) dis sRlestedibyrihe usercdfdhe rstem png may e aS‘Yraé‘b?‘ﬁ‘é ggcessary to

co\pﬁﬁlge the relevant tests.

[0063) The probe 7 is then moved from the reagent vial into the sample
container of the next sample to be loaded in step 99. The reagent is then dispensed into
sample from input channel 4 by issuing a dispense command to pump 29 in step 100.

Reagent addition cycle 94 is shown as completed in step 101.
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correspondi ng el ements of branch 6. The reagent

addition cycle 102 is illustrated in steps 103 through
wae®rieesagent addition cycle 102 starts by sw pchiusm07/005992

control valve 18 to connect holding | oop 16 and punp

channel 23 in step 103. Then in step 104, punp flow

control valve 28 is swtched to connect punp channe

23 and punp 30. The probe 7 is then noved to a user

sel ected reagent vial 11 in step 105. A vol unme of

reag@ﬁm i s Beggentadditipmepclp rlazetjgv bmhuﬁwpﬁﬂwcﬁb{atﬁmas the same as

[

reagf%nt %cflt c&ﬂ ra%g férﬁ%?agg.gl > i 91 taﬁ @8&@1%?3 Bai%ﬁ% }eq;(iaced with

corpdspording amheimtuouﬁ brah@h’lﬁle Il“hd rdagemeiddhicedcyb}e IGﬁas ilwstrated in steps
the system and

103 frongh d98hc Reassrt adgiton p bl B6 by e SRRl pave 18 to
cm{:{ee{rl‘l&lbﬁlgrl@@[? Qatana' éﬂ(ﬂfaﬁnél% inddy % OT'ﬁéii meftep104, pamp flow

next sa d in step 107. The reagent is
coritred wawes%ﬁerssmitqmddo sanpece mmhanpdtli:ﬁ%n@np@%ﬂhe probe 7 is
theﬁSS ul & a dl S Iro%§e§§ecogg?%g \'}1 'YH s?fQ 1 'l@g fr;)?xe}/c}igﬁ.e of reagent is
aspfitatdd 1$Q9prob@06§1}:l ihp ch5m$d1@t\lw ﬁnﬁh@ en aeprtawl tommiand o pump 30 in
the present |nv$nt|on and i s.intende

stepdfi6 i ther Yalgme of reagentaspieated jpterfhe prsge an%em!?s f@adpput channel 4
is s°etlé°o?t§1 by thE Yse? o thO sfktdrh anlSdy BARRY ﬁnﬁﬁnbﬁéd&ssﬁiﬁf&@&ﬁplete the

of the systemis described. For sone types of sanples,
relevaphtests. | i ving cells or beads that may settle at the
bot f s I onRt Al
TGRS T RobE . ¥ HhomOyed InoPncRefERL S R the sample
corhaindr ofjthea@ert Fdnplbite bamahdledami suep>w7s Al reagept iscthér @ispensed into
begi ns by sw t chi contr.ol lve 17 to c nnec
SR BG SRS A BT & P16 CPRmARd O HimD 30 in step 108.

Redg &R addidion RYAR 10k $VsHoWH dsQUompM ¥ irlstep 0B t ched to
connect pu channel 19 and punp_ 29. The probe 7 i

t hed08fSled FHEoSashearspprothesnemaboriment of thpravext invention and is
mt§1§d§&l 15, Be2 n&eh th tds @p n¥eG. 5, H%@(ﬁuqué SF @l@p?fmﬁllxe and load

vol une rated rnto the probe” 7 and I nput
th&ﬁmmmmhpw<hybmh§mmn@eanf&spym@mGSdcﬂndnd Ebrp@mptﬂgspﬁsmnpks,

o Db LR B By ek Tl L PRI B R s . i may

be ISR ik ﬁk%ﬁm}aﬂ&sevkﬁ@ Gifles Defore Mspirming Seinto Bolahigelobp) 70. Mix
defi ne any nunber of m xing cycles necessar

ang dopsl raxs samplegwsia bHP beging switghipg copuel, vadéq Fﬂéca connect holding
10%1}‘1%’? t%hd %ﬁm@eéﬁdﬁgeﬁ ys 1€§tepaﬁln% sti@;?lilﬁ omahﬁmdv Ehtidl Slve 27 is

cuti on repeats ron1step herMAse a
switshed the€onmedt Blanpwéamﬂl aﬁeandmw] B3Ot T:lWaPFﬁbP Tdis dhen moved into a

sarPR{e %ontan_nl_e_l_rgé 8&}?}9 ext s gleI ﬂ)qd%cp fPstd VﬁBh ,‘Q lﬁ@& %e?ined sample

m X an next sanpt e CyC
mlﬁhMmaSISC&Wheﬂeldtd rthes prjbe 1ﬂ.8nd [lﬁﬁﬁ&}hahhe(l dlrhy issuadg an aspirate

cog‘%@)f@tndsfaonghgpc 9C lll’? s%elp9 ;1? r 'meagé:nt;ple is thgl!l] edxssy}énse%ni)aci into sample
container 9 by issuing a dispense command to pump 29 in step 115.

[0067] The system user is able to define any number of mixing cycles
necessary to complete the desired testing. If the user defined number of mixing cycles has
not been completed in step 116 then execution repeats from step 114. Otherwise, a user

defined sample volume and input channel dead volume is aspirated into holding loop 15
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same as m x and | oad next sanple cycle 110 for branch
5 wth all elenents of branch 5 replaced with
weorreeqondi ng el enents of branch 6. The m x apdI/Usmd7/005992
next sanple cycle 119 is illustrated in steps 120
through 127. M x and | oad next sanple cycle 119 begins
by switching control valve 18 to connect hol ding | oop
16 and punp channel 23 in step 120. In step 121, punp
flow control valve 28 is switched to connect pu
witthanmel 223n step dlp Bhe mixecanst dopd mextssampde qyekstgglq ¢ ghown as
%ainer 9 of the next sanple to be | oaded
A user defined sanple m x volune is
aspijo@s}d i Mir anidogt nba sdmpiecydio 19 cérabranth @ dfthe system is the

i Ssui ng an .aspirate conand u O_in st 123.
saryf,as g Ipad pwgﬁampiepa@%ﬁﬁé&g?am 5 gufippil Glements of branch S

reglaidtialine Eo@eéﬁ%n&liﬁg WidiHerits BF BRACR &. CONIR ab® 1024 R xB8ample cycle
In step 124. '[0069] The systemuser is able to define

119ig/illngtnased irosteps 3A0hrangb|123. Mixeanddpgd next sempleayelet1H@ begins by
| i r. def i 0
S RnE SR L0 cbilRcl BT 8 B TIR(, Bonb44h step 120.
In etepCll, punipefleat Gonfod vabieelB 12 Switéhedetoveomaectgpunse channel 23 and
defj ned sanpl e vo] une and.i nput channel. dead_vol une is
Pu AT o BEIPIRE S HONEH RV PoUH0 BP0 Of Ieuiigy saiiple to be
10atié8 in Hé? 172X RRder Rathed SApRARPL Golbfe! i€ adpifatéd intd @M probe 7 and
_as conpleted in step 127. FOO?O] FIGS. 6A and 6B _show _
inpayt sharnel drityoigsuing an @spirdie comapadtto ipyran30 instapd 23y dhe sample is
Cntend et St
ey UEARER bt ud Baptp Tohalide 'l 945K EReneh {dhfinaifvo pump 30
in sepdeftace line 2 on both branches of the systemis
descrj bed. The inject sanpl e, and h interface line .
cycl1B0; ndhs svetemy, ueses 1 AP 1o i fey imember ey Bixing cyeles
nebdib &yt 8o PRREHE ideSird @StinETER theluset &Fided MRmber Whineking Cycles has
takes the sanple to traverse interface channel 2 may |
nopbeesi epmpletednin step25 then exprgion| epeaty fiem step fa3. Otherwise, a user

acp BREERMAE L T P S B 6 g oo 16
wittegump B0 e dftep 126npTae imjxeand dogd acxtssamplefcycked 10®as tshown as
voiugg.corrgfponding to internal volunme of interface
Copmitel™ $°R Y expel  ed fromthe hol ding loop 15 into
| NSOE¥0]0N FIGS! 6ARINI 6B 3how dibfHer SRMHPHirhéht WfaRe p2ent invention
For exanple, the rate at which the sanple is injected .
and greintended e pe pen-bimiting in iireeaperdl FIE- 0A. fpepvence ofptiers to inject
thél'garakfeshﬁﬁ Qﬁshgihﬁe?fagé 1link™ BRYOHE branbRRL MRP systtf6is [RE&ibed. The
at I ch the sanple

is inected Into the I nSpection o
injectstampieand wash beerfexcelinglvyaks telginstat 5@prili28s ekfterra sample is injected

. greater. In.still ot.her emnbodi the rate at .
inGhiFE hpgooR it el ki APIeTER ket 8F shPhf ' waverse imerface
chhmfell RUBY be Highificands Thigls a&pecibidy trud GO tHELinsgetion instrument 1 is a
greater. This effectivelyégrings the,frog{ of the )
floys ppmetary st ites 8 itV G APREYITIRIEHE 1 #11i3pcq TO reduce time
fos 8&thple aRREASN,f ubdr®fined boost volume corresponding to internal volume of

cop T 165

interface channel 2 is expelled from the holding loop 15 into inspection instrument 1 at a
high speed in step 129. For example, the rate at which the sample is injected into the
inspection instrument may be as high as about 10 pL/sec or greater. In another
embodiment, the rate at which the sample is injected into the inspection instrument may

be as high as about 50 uL/sec or greater. In still another embodiment, the rate at which
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[0071] The injection may be made either with pressure

or without pressure. In step 130, if a user did not
W@ 2002a0637® use a pressurized sanple delivery, PE¢ENS1I00B005992

sanple is injected into inspection instrunent 1 by

di spensing a user defined sanple volunme with punp 29

at normal speed in step 131. Otherw se steps 132 and

133 are executed. In step 132, control valve 17 is

switched to connect holding | oop 15 and pressurized
thecshamieis mj&:cteﬂwmtmﬁermmtlsﬁpeﬁtmeat dhaly dy asUfigh es ebrut {160 PL/SCC

t 0 inspe n_j r
o b 18, SHEPA L e R LA A e, ocsion
insGQmRac! ihekkbrogmbamofibnand wast e channel 21. The user

speci fy _a cl.eaning delay i n_step 135 to allo
pr or c4Q0Hd 11 he inisien Pahds made githerewvith pessyae RS it pressure. In

ta@r
s 0 0L 1 oS o i b

inj eo:mtp htb edspxstien Onmrunﬁ:m tlehy dB@ensimDZ ziseFﬂ@ne@Esagqu\golume with
ct s a

e an face I|n ycI 37 1
ct %’ W?g V@B ﬁ;ghg)%cgmsr?est%pa as | r% ect exceuted. In step
133 35| Al e WFSH swm:ﬁw fCcdnhédioldifig Coch2f5 tuctr plesufizbd Dhannel 22.
with all elements of branch 5 replaced, wi

The e\swe@pb ﬁléﬁchfy AL THBCIGR B misethg Samle i IPH] @Eﬂﬂ%’aﬁtﬁﬂ"e‘m‘mem

in g r1f3qc @onllthﬁeva%if isl WitkiRed 40 ebstinedd B8lding loop 15 and
st eps 13 ough . user defined boost vol une

wastr clwpolnal ngThe ustm mah apemm arvieaning delay fincsterc A3 telallow back

elled fromthe

prffsaxérterﬁ?énpsaecgpn mﬁtru%erlfslgieg% %Igcr:]ll»g%ﬂ ﬂi%égﬂg %hla&gé)? an%r}tg Nhe waste

redeh@iF #3.€ Injectdtiniple tahé veshihterfhce ling eyd;ledZB ri$ oomplketed as shown in
i nspection instrunment nmay be as high as about 10

Sterﬁ’Ll/3§ec or greater. In another enbodinment, the rate at

whi qgo¥2je s#7@! %B' Shdwll ﬁﬁéc@ds.aingko aﬁ@@vdsﬁsiﬂ&@fab@mme cycle 137 for

i nstrunment nay be as as about 50 ni/sec or

bragrchatt ef the [spistein; dnid 1amlm fh!ere asripisgt srsmple and evashirterfpce line cycle 128

ot BP0 5 R Gl THCGARS L8 RASEEL s e o

brﬂ{cﬂaﬁl eI‘heI ihfdct s&hpRCindvwish interfage lineeytleot®7 sfillusimted in steps 138
sa ug intqg the inspection instrunent

thssmEh 145y Heer Gl B oot DBERe SEFSPRRUEE fontFigl g o€ interface
chﬁl?.r;é'l‘q i Lo 1188 GFik fiRe BbIdMS MUY 10HRSSiHESectibh ifétARneh8d. at a high

a user did not select to use a gressurlzed sanpl e

spdel ivestep, 13BenFohexaraplg) ¢he sate ftewhish that wmmle jedriceisd into the
. i.nskru y S | J d

m%P(?F{dcr’r% l‘{g\ﬁg %xﬁ n%qg gee r:1.1§ ﬁ haT éﬁé%t q ?Ib nﬂgft;cef) qg‘p%r?ater In another
en{Biddérhents echeStagpst \azkm:hahd samlile as emecne@ intedhe im:pgttzqn ifgifument may

ber el ap PRoUaT bLArRe Rkarreterod” PHE IRERY sipodshihuy ot ot which

thél8ArayleSy idjecre@ Mitotthe ixﬁpﬁﬁiontlhﬁnﬁﬂémlrﬁay bé as higﬁ as about 100 pL/sec
i nspection instrunment in ﬁ@ep #n ste
orcgrispien| Vhis vedteetively BrpasciEd!roR eBﬁ "eéf‘mﬁfﬁ al%glqt%dbe mspectwn
mgtﬁ.lrﬁé}ﬂ 1%3%%&%‘: offime.N€ user may specify a
eani ng de

ay in step 144 to all ow back
[0073] The injection may be made either with pressure or without pressure. In

then the sample is

step 139, if a user did not select to use a pressurized sample delivery, then the sample is
injected into inspection instrument 1 by dispensing a user defined sample volume with
pump 30 at normal speed in step 140. Otherwise steps 141 and 142 are executed. In step

141, control valve 18 is switched to connect holding loop 16 and pressurized channel 26.
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pressure frominspection instrument 1 to backwash
interface channel 2 into the waste reservoir 13.
wo njoeaoe3z@npl e and wash interface |line cycle 1BFI/US2007/005992
conpl eted as shown in step 145. [0074] The hi gh-speed
sanpl e supply device disclosed herein is useful to
deliver sanples to any type of inspection instrunent.
Preferably, the device disclosed herein is used to
delivery sanples to a flow cytoneter. Flow cytoneters
Theuserwedy sgenidyva detey syfficient to ajest the sampledntatthe inspection instrument
. analyze several .t housand I cles every sec
in 38R 2420 BEriSP 23 PR SRR 18 S EResi T oR B AR 1oop 16 and
waSte esHahh& R I ONRY bdee Imay-SpectfyodRleaninighdeliy o sepebdd to allow back
sanpl e supply .device may be used in flo cy%on%%ers
preg@ye rfrQsB dnFRFCLOs INSomant INK bagkwash intesface; channeb gginto the waste
reservolt’ 13/ fnject: 10%d WA iterfe lg’r_%séyc@é h3Phs w}hﬁlléteﬂrz@ shown in
er eby |n80rpor ted by reference intheir entirety.
stepdd35] Al |l patents incorporated by reference herein

are J rporated by reference herein.onl i espect
o WAL B e pis STt PR aRyiSy Stsobiskd JeFER g usetul o
delit Waaiplds' © anydtypetdtoidspeetiob dnsteleneaiti Rdferdbdy, cthe.device disclosed
These patent _are not to be consi dered_jncorporated b
hercg Bruskd o (81ivas SURPISA {0 AiPYbFYIOMELSE: FiT ¥ rOmsiess a5e well-known
anfA Pt '1HO10 I arP LEREBLMaR2Y sERRhESHB1IaAk! fifticles every second and can
characterization, or definition (either expressly or .
actinely sqriarateand isplat particlsshavimgspseifind prdpertiash&or example, the high-
opi nions, I esent at | [ ' .
speRinets aipeLASTE0RR belsa RIRMTEHEREER MAGRLRLin 1 5, patent Nos
6, N3y 9h ec8R4026855 1 §,B6TATer £j185)0021 and et,702,528; calh oif dehiehl are hereby
) exenRI33% apd preferred .enbodi nents of the present
inqoFRRIAtEA SY relsranss hBEITEE Y ons of the invention will
becqo7HiPPan@Ntpaichtd hfsRpsiated! By icferth@® &kiein 481 ind6rporated by
teachings herein. It is therefore desired to be .
refseenge dereim onlyevith pepaedocha pagicylar cmbedims imatgpialgrrocesses of
mfAufdd amitn%tﬂocis lISF ‘$esctfiel 'tﬁer@@q RSP BatBht 4r8 ot to be considered
I'nventron. Accordingly, at 1s desired to be secured
indoypdratetiebys réfatennt to sthe lextént\amyt ofothess pdtehisnexprassgs an opinion or
differentiated.in the follow,.ng cl ai JAHAT, |
prisents? 3R, FRINGUTOF ST ACel SLoranlith) (riet Rpstly or by
impABARIInY i thE: is (idgorsesvet i voith lthye opinéin3] Regpréschiatishs, | dhgtacterizations or
sanple fromthe firs{ of a plurality of sanple
defigittons §xPrEsdly BRAF V&¥Ithg the first |iquid sanpl e

thrqggfea f iwhile théie HaQe AWkehGdsEPRN hefeftl wHaRlaySité HRf considered
the sanple; (c) robotically obtaining a _second |ligquid,.
excmpjne ang preferras eypbashipents of the present invention, other modifications of the

invention will become apparent to those skilled in the art from the teachings herein. It is
therefore desired to be secured in the appended claims all such modifications as fall
" within the true spirit and scope of the invention. Accordingly, what is desired to be
secured by Letters Patent is the invention as defined and differentiated in the following

claims.
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plurality of sanple sources; (d) delivering the second
liquid sanple through a second line to an instrunent
wo en7amaleysis; (e) cleaning the second |ine whPCBEUS1987/005992

first line is delivering sanple to the instrunent; and
(f) cleaning the first line while the second line is
delivering sanple to the instrunent. 2. The nethod of
Claim1, further conprising: (g) repeating steps

(a)-(f) to obtain and deliver nmultiple sanples to the

WHAFIB (CiAIMEDOIS: al | of the plurality of sanple
sources. 3. Th thod . of Caiml . waierein the -
i nstrunert “ﬁhog tg‘few?%%/lf%ercrlestag}p ¢ Tal)ﬁsrﬁsé crgr%l?ﬁl%)%gbf Claim
1, wher ei#) fobetiédllysdbtainithgefenliqhid gainglestaoml ths fisst of a plurality of
i ndependently selected fromthe group consisting of
cheffBBle seBISSuNds, anti bodi es, beads, live cells, or

fixed celbydeiveril@aneEiritued skhpleNthloughtd fik®Nine to an instrument

conprising the steps of: delivering a first reagent to
t he fér anglysisi afuheisameplpl e before the sanple is delivered

to the i Eg)t Fmﬂgﬂy B ixgﬁgie%/ SLdond ﬁqlﬁg(r:rs%ﬁgﬂ{ gﬂgx?r}f\e $8cond of a

t he seco i quid sanmp ore the'sa
del ipheakty dfcamblke soostesunent. 6. The nethod of Caimb5,

wher ei n ivery.of the first. and second reagents i$
per f or negstndteﬁv%/\"%geﬁléer éfc\eo“guil@-“ aFBRY meg%%_a ﬁeﬁ;gng fine to an
met he@ruedenCfd analysisywherein the first and second
reagents are independently selected fromthe grou
consi st i {§) #iearing ﬁli“?:%ﬂcoe%x‘ﬁﬁa dﬁﬁ?,‘ﬁﬁﬁ’t‘?‘ﬂlftﬁ ‘égFgB@H&ss,amPle to the
i venGRinleie: f#a fixed cells. 8. The nethod of O aimS5,
erein nmultiple reagents are added to the sanple -
bef ore t K& damphe thesfiishjine whileithe seqond lingsis [dghweringosample to the

Theinsthoecrinof Caim1, wherein a control valve
alternates delivery of cleaning fluid with the

del 2ver y THe metod df Caipl B funheaaompoisinghe first and
second lines. 1

control & \;%pqagpg -tg‘ger%s ﬁ%&g ggggbl“ﬁlga%@l ﬁ?‘%}b"% %E)'ﬁhg\etr Haples to the
Pr eSsdthlnédi Hons hie OF tHe(Phndlifl Fsathpe solidcesThe nmet hod of
Claim9, wherein the control valve further provides a

wastde chakhsapethod of Claim 1, wherein the instrument is a flow cytometer.

4. The method of Claim 1, wherein the first and second liquid samples are
independently selected from the group consisting of chemical compounds, antibodies,
beads, live cells, or fixed cells.

5. The method of Claim 1, further corﬁpfising the steps of:

delivering a first reagent to the first liquid sample before the sample is
delivered to the instrument; and

delivering a second reagent to the second liquid sample before the sample
is delivered to the instrument.

6. The method of Claim 5, wherein delivery of the first and second reagents
is performed with a separate auto-sampler arm.

7. The method of Claim 5, wherein the first and second reagents are
independently selected from the group consisting of chemical compounds, antibodies,
beads, live cells, or fixed cells.

8. The method of Claim 5, wherein multiple reagents are added to the sample

before the sample is injected into the instrument.
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12. An apparatus for delivering sanples to an

instrunent for analysis, conprising: a first and a
w@emonaeb3zanpl e delivery line, wherein the firsPCHEIPDTE005992

delivery line conprises a first sanple | oading and

i njection branch and the second sanple delivery line

conpri ses a second sanpl e | oading and injection

branch; a fluid fl ow managenent mechani sm for

alternately connecti n<I:1 .the first and second sanpl e .

del Pvery Thenmsthog efhElaims iy whersin ageontod salysnalternates delivery of
cle%iﬁ? rﬂuﬁk?wﬁth%é*d@lﬁlewa‘ Nqdib QﬁmPf& in %Qﬁl ¥ the $2410E sbddtiddines.

to the tlow managenent mechanism the first sanple

del i19er y Thenmgethad doft Glrime?.owtiersimiieecatdtol watye further psevides the
deli\gaastfolneresanr‘gloc; isrtl‘ggt“ %hf‘nrgsesluie at | east one control

bé?%g FOPRP Y PhAY% y gel ering cleaning fluid to the

firgqt. andTheethddsAGlhien detvhsreinythe costsol vabvet fastherspropides a waste

and cleaning fluid alternately flow through the first
chagl-second sanpl e delivery lines. 13. The apparatus of

C aiy 12, Aphgipsiatud 16r fdetiverifd QP48 BN linfRGhat! &P analysis,
conprises a position swtching valve. 14. The
comppaingt us of Cl aim 13, wherein the position swtching

val ve co ' - - By ' ' .
val ve. - 1afish B% 8 s M W RAPAL heloth R sample deivery
pos iline @onmpriseCh ifing samiplelondingcindsinfretiose dranah fand she sexded sample
and a.second node. 16. Thg a Slar atus of, Cl ai.m ﬁS .

whe HEIVETY Ji2e £PmeriscstisecgRd sHBPS Joad e Sh LR BENGH v e

f1ui dicl ya figidpfiew ilgadeindent nicdimhiemdRk iaternatdly Renhdting the first

the instrunent and fluidicly couples the second sanple
del j2pdgseond sampls deliveryipgsdo thejnstraReitnel . 17. The

appar at Usy @fas(Qid dedming YR @éme@ﬁné@, gy Qesitd fibido the flow

position swtching valve fluidicly couples the first
sanphanagemhentempchanism.t et first sampleeddlivent linpasnsetheaspgond sample
fl uidg'i‘gll%lglgupl es the second sanple delivery line to

t he SR&YYulfent . 18. The apparatus of Claim12, wherein

t he sanplae 1dasesheng e inpng eleinneld br anches of the first

and second sanple delivery |ljnes conprise S tri.cal, .

sanpl o | GhdFHY 0aRFORRPLEEIVGfobALFERIED, dglveringeeleanisg fuid to the
appairst Wid Ofecbhdi dindple AdIRES} Nireble sbi that samPd nd cleaning fluid
delivery line conprises a first sanple holdlnq | oop

and alteenatedy Saw theanshaheibrst ord secppd samplgsielivery Tegecond
sanplze hopyl %pmﬁ& of Claim 12, wherein the fluid flow management

mechanism comprises a position switching valve.

14. The apparatus of Claim 13, wherein the position switching valve
comprises a four-way two-position switching valve.

15. The apparatus of Claim 13, wherein the position switching valve switches
between a first mode and a second mode. .

16. The apparatus of Claim 15, wherein the first mode of the position
switching valve fluidicly couples the first sample delivery line to the instrument and
fluidicly couples the second sample delivery line to the sample input channel.

17. The apparatus of Claim 15, wherein the second mode of the position
switching valve fluidicly couples the first sample delivery line to the sample input channel

and fluidicly couples the second sample delivery line to the instrument.
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20. The apparatus of Caim19, conprising a first
control valve located within the first sanple delivery
wO 20ve/166306 a second control val ve | ocated w t hi PCT/082007/005992
second sanple delivery line. 21. The apparatus of
G aim 20, wherein the first and second control valves
each conprise four fluidic channels capabl e of
coupling the first and second sanple holding | oops to
one of the four fluidic channels. 22. The apparatus of
d ailfh 13, Thehapraratupof Glimhi2,fwherem thedpamplraleading gngd injection

o SAERL o, B Uoh S NIy LM SO0BA) bRl s
loalding ahdanjehtiombtanches. connected to the at | east one
cIe ing | uid delivegy.line . 24. The
A3, 19 T epeftatesnfl (5ot el oiheret P cEhaitiune deivery line
cor%?ﬂﬁlﬁ% ﬁ@'sttsﬁmw@hsldﬂigs Repadnd tBe.seddifl susle Aeliberdfline comprises a
aim 13, mhereln one of the four fluidic channels is

secopdl samplechal@ing 18t rol | ed air pressure source. 26. The
appapat uspHaf o oh Al JEC1at 99eEsmpi&ingla ﬁr@la&;nu%i‘ Galv@Mdtaked within

i nput channel” 'is coupled to a robotic sanple
thep@st sanople dgliveryiling.and 2 sequnal camtret salys lesfated \wthm.zbe second sample
the positioning device conprises one or two
dEhvE§%"g8 The apparatus of Caim 27, wherein the

posi2ii oniTig a@a’rms of Ilains 26, twheredm nise find dndesesendndntrol valves
m conpri_ses reagent transfer . punp. 29. IThe
eadll BRI O ERici BmelanEabls 0h BoVRingoftie B A cecond sample
ho%&ﬁﬁ)lo@ﬁmm&e&tﬂemmmc@um}el@ peristaltic IOU”D or
raﬁg punp. 30. The aspar atus of Claim
vvherzér n thhe apparsusehClaisng mreanfqnsv@fctyﬁcfﬁa 8pidic channels is

connected to output ports of pump flow control valves.

23. The apparatus of Claim 13, wherein one of the four fluidic channels is
connected to the at least one cleaning fluid delivery line.

24, The apparatus of Claim 13, wherein one of the four fluidic channels is
connected to waste disposal.

25. The apparatus of Claim 13, wherein one of the four fluidic channels is
connected to a controlled air pressure source.

26. The apparatus of Claim 12, wherein the at least one sample input channel
is coupled to a robotic sampler positioning device.

27. The apparatus of Claim 26, wherein the positioning device comprises one
or two arms.

28. The apparatus of Claim 27, wherein the positioning device comprises two
arms and the second arm comprises a reagent transfer pump.

29. The apparatus of Claim 28, wherein the reagent transfer pump comprises a
syringe pump, a peristaltic pump, or a diaphragm pump.

30. The apparatus of Claim 12, wherein the instrument comprises a flow

cytometer.
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