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In _ex erlmant bi_ol ogy, pettes are.routinely
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are used in countless fluid-metering applications ranging from fluid mixing to sample
isolation and preparation. In experimental cell biology, pipettes are routinely used to isolate
small volume suspensions of cells in culture. In one of the most common procedures,
manually counting (under microscope observation) a small portion of the cells in a precisely
metered volume allows a user to make population and cell viability estimates for the entire
volume of cells in culture. Unfortunately, counting cells under a microscope using this
approach is very time and resource intensive, and count accuracy depénds wholly on the

number of cells a user is willing to actually count in the given volume.



volume of cells in culture. Unfortunately, counting
cells under a m croscope using this approach is very

WQ 2098/0Z2d6 r esour ce i ntensive, and count accur aegT/US2008/013003
depends wholly on the nunber of cells a user is
willing to actually count in the given volune.[0005]
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such sample from a bulk container of fluid. Currently preferred embodiments are operable to
perform certain tests on one or more portion of the fluid sample, such as particle count per

unit volume, and/or may verify a volumetric size or flow rate of the sample, or a portion



performcertain tests on one or nore portion of the
fluid sanple, such as particle count per unit vol une,
w@naborozeey verify a volunetric size or flow retEUS$008/013003
the sanple, or a portionthereof, anong ot her
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amount of fluid comprising a sample volume corresponding to that known V(_)lume. Time of

flight for the fluid front between sensor components that are spaced apart along a fluid



di sposed at such distinct points effective to indicate
travel through the pipette tip of an anobunt of fluid
W@ vpoTRicg a sanpl e vol une correspondi ng to tPEL/URI008M 3003
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Subsecﬁ.iéﬂﬂ t}bSdompldthﬁ defEdd parysit taBall$ip, the usidssipeteterh is[ddthbdedA
preferred net hod of applying suction enconpasses

d@ﬂbﬁ]aﬁmn@eqq:d methedpf applying suction encompasses generating an excess

suction pressure that may then be down-regulated by structure associated with the pipette
effective to apply: i) a first suction pressure operable to draw a sample into the pipette tip; and

ii) a subsequent desired suction pressure profile over time.



suction pressure that may then be down-regul ated by
structure associated with the pipette effective to
w@ppbp702teg a first suction pressure operabl e tRPCHUS#008013003
sanple into the pipette tip; and ii) a subsequent
desired suction pressure profile over tine.[0016]
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the Drawi ngs [0017] In the drawings, which illustrate
what are currently considered to be the best nodes for
carryi ng out thdrief\RescriptionpfthesPrawimgs1 is a

B nafe Sl PR AR PR G HEFRREBidera™ be th best
modesq]eféﬁﬁyixg?&fthé hSechtgntion; [0019] FIG 1A is a plot

i1 lustr ng frequency vs radiation wavel ength; [0020]
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interrogation platform [0023] FIG 5is a viewin
el’evation of a currently preferred arrangenent for
Cl?w H FGBriy g&ﬁg Gie®f ofafe PRBIIRAS SrrardeMchPUiRkirABd in FIG. 2;
platform [0024] FIG 6 Is a view in perspective of an
al9922oFléd 4p5 petase-se¢tppnsinelayatior diustaiing eartapydgtails of another

worafE bR BBt e R B S e gon
platfon%lch particles; [0025] FIG 7 is a top view of the

pipette tip of FIG 6, with the top tw | ayers
r @Rkl G. F0926]evInledation i cexphibylprtfassieaniingeeap for certain

view in rspective of the pipette tip of FIG 6;
structurey 095'?%16 B‘t?gogéﬁogfﬂﬂtg’(ﬂ‘é‘g_ assenmbly bottom view in
PROSPAEEID. %8s AhvidWfh rBRktife bf &h Ksefibled pbette tip structured to

interrogate particles entrained in a fluid flowing therethrough and to permit detection of

platfo

fluorescence of certain such particles;

[0025] FIG. 7 is a top view of the pipette tip of FIG. 6, with the top two layers
removed;

[0026] FIG. 8 is an exploded assembly top view in perspective of the pipette tip of
FIG. 6;

[0027] FIG. 9 is an exploded assembly bottom view in perspective of the pipette tip of
FIG. 8;

[0028] FIG 10 is a cross-section through a device structured according to certain

principles if the instant invention;



[0028] FIG 10 is a cross-section through a device
structured according to certain principles if the
WO p@ban4é nvention; [0029] FIG 11 is a view i nPCT/US2008/013003

perspective of a pipette structured as an

interrogation platformfor use with a pipette tip such
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illustraMROEIS;. {191 pdeBAIYin@cidH; ahlie | nvention [0032] Reference
Wil | now%e made to the drawi ngs in which the various
d0OIHNKIS. 3B is heicvningrerspeotive ¢fl anljptegiogatiomenmepdneal arrangement
desi gnations and in which the invention will be
fora ppele iBsed so as to enable one skilled in the art to
make and use the invention. It is to be understood
that the follow ng description is only exenplary of
the princi pl eMaodestfoe GaregegtOutrthedbvartionand shoul d

F{gt@ég]e R%lglgreeg;%w pgglrl{gggi eﬂﬂttl?qiqirél)vgt%ggp ; ﬁ{;t’hfe g/:q%gl\llg elements of
the inv‘éHJicﬁF*%ﬂFBé‘gi%\% ?lﬁmgmf 148 ghdick Bh&Xd whtch%Pé ﬁ{v_@gt"iéﬁ Whitbe
may I nclude a [1quid aloffe, one or nore liquids In a

discusgedsb lak €o ergablodre: skilladbihehd arfto thakaahdavetthe imengdon.r Riistece
or suspended therein. In certain cases, a fluid wll

understpaddhat|the follomwing dessrippen tsiondy exenmplpny of the BriRcpiEPhidF present
invention, atd"Ih LS asHafrB i f fluid
N e B
| [0033]r A9 alpRAlIwiuEEd nthBrdiatdsied) and inlebLothaistisddbvdew i@@ontext,
[0034] The term"particle" and its variants, is
the terinpflaydi emay mchife srippisd algne ragie|or prase Hquids jme EKture, or one or more
.. nopexcl.usivel.y jncl udi li.veror dead biqlogica
iguia T RGNS it oo Aoy Bl P EE R A BR S v

electroBAR R pertiedr £ BHIK Blid dBHtairet &l i0Ply 4 Sord@n@T sitddtto hold an amount
i ntended to be nmeasured with respect to | ocal

of fluid suffisishetoi form aelesstrane fludd gBRpPIBYo be BrierFedatediwita g gmbediment of
the i 'ntgr r.oeqati on zone" it is nmeant that at |east an
emstﬁ? 2B8f% neasure of control is exerted over the travel

QOB TheCleRS “BhrticR@R8 $E vhRarktfgs ZRORIed AN e ARMEFRS & small piece of
l'evel” of control physically organizes particles into
matter ampngkelasiyelyemtludiog failvieen deadbiplgnial celbtapd rimejeertt.t Ualess

radi ation. effective to distingquish, or guantif
other FiPgPTA (91 -C PESSGE P CHEle™ t e Ser ity g ghbg masured
with re&sp& E@idcgpatmglg@tﬁcqﬁegsglteer rogation zone. Such control

IS in stark contrast to uncontrolled radiation, such

d903&juByl “tmtriohled cabaicf intexmigatadn zmet’ #db atdaonthangsileagean
operable measure of control is exerted over the travel of particles of interest in the zone. An
operable level of control physically organizes particles into an arrangement sufficient to
permit detecting emitted radiation effective to distinguish, or quantify, individual particles of
interest traveling through the controlled radiation interrogation zone. Such control is in stark
contrast to uncontrolled radiation, such as would be the case of excitation radiation impinged

into a test tube containing a plurality of particles of interest. In such case, the Stokes-shift

radiation emitted from a particle might be detected, but would be uncontrolled, and one could



into a test tube containing a plurality of particles
of interest. In such case, the Stokes-shift radiation
we@piowhat4d rom a particle m ght be detected, buPCTS2008/013003
be uncontrol | ed, and one coul dnot di stinguish, or
quantify, individual particles of interest. One could
not diserguisic tor gnantify hedividual particles of mderestn Qrivatouldhenteachionly she

. .. Jeast so rticles, of interest in.the test tube.
imited 58BN T FHere e T B TR BT Tb e s
3@“3@9”1 oftfic€ Hﬁgtb@d%hh&gbl%tclalg%) Wh&ritbds€ b} ¥t bfconstricting
rgani ze or arrange particles of interest”into a
structugtesfifeciivt yo opapiac or arasgeyactidlenofdatesast mtpadesicdbéscompact cross-

. travel through a portijon of afpi pette . tip. In one
sectiongagrsugh prijiclss SRt BepvghBgurtienel 2 ety fipi Bhonescurtently preferred

n . . - s - i t i Y, .
embodiFT] B413% R B, R DAL o it
interesB@e@dd R Ghyel Sh Agletst abp@ximstely shplstilaioider By stfudidre of the

__orifice. [0037] A schematic illustrating a generalized
orificeoper abl e arrangement of structure enployed in certain

TRSH, e 08 RES 0Pl e HMAAAE LA HRRS! B joticRlre
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etween a radiation source 104 and a radi ati on

illustragiest, embodinicps 1 0Ginsiudesan opeprquembernienerayindiggteg at hgdieisposed

reference to a n_interrogation |ayer, because |ayer
betwee 3IBNGE sppa eh g ¢ et g Bbr S BREY Gty Hleymber
102 m&N6e Rhid 1F&edQGoias afl i HBRSMionNaRR At SusdBIReN 01 Waskékiated with
provi de a flow path between a first side, generally
an internogatécat zheatAt 14261 ormerifaceski8dn disppshd, in gpagueanember 102 to provide

indicated at 112. Oifice 10 e characterized as
a low 3R GrvEE sk e et ndIFB R DoAY £ B s FeaRely
indicatt@GWEEN OAfcd | 6ShafBE cAHSOBHz & Ay BRfhghlekiof 14 along which
opaque nenber 102, respectively. [0038] The thickness,
fluid nEy,flo betweep tgufestamdrecormhsldeshldilznder st iopagiczeembkr, 102,
of an orifice are typically sized in agreenment with a
respecdyel¥ of a particle of interest to promote singlefile
t I afh i
e e e A S
orifice@ré fypallptized in agreerhenttwith £ sigeofvnpartictehd istpEat @tpremiose single-
used. to interrogate blood cells, the thickness. t he
file tra&f}ef% (e PPéHB‘éﬁhfﬁﬁgh ﬁmp@aw embRp &N & Véfr?ugffaﬁffaq%nly one
particl B e Bl 15 g hterrogate
blood eBlBMmiik eliickitess of theropatpae member mby typidatle rargetieewami dboae] 0
. may range between about 5 and 200 mi ér ons, with a
microng; agdapayt 300 misens, with gthickpess 9k pbrptdyp Piptany being currently
preferx?ﬁ.efl"flé Bﬁ%etér?&%%be%a&%g ’ht gizﬁ B?ﬂ}éeorm?cgbﬁlﬁ %ﬁ H8¥veen about 5
unctron, i1n’ part, to reduce Che quantity of primary
and 200aflicsnis oWitA 3 8i{mdtesembout®® micsad beihg omremiyi patferad.

that is emtted by source 104, o )
[0039] An operable opaque member 102 may function, in part, to reduce the quantity

of primary radiation 118 (or sometimes, excitation radiation) that is emitted by source 104,
which is received and detected by radiation detector 106. Primary radiation 118 is illustrated
as a vector having a direction. Desirably, substantially all of the primary radiation 118 is

prevented from being detected by the radiation detector 106. In any case, operable



which is received and detected by radi ati on detector
106. Primary radiation 118 is illustrated as a vector
whaooon236 di recti on. Desirably, substantially BCT/US£008/013003
the primary radiation 118 is prevented from being
detected by the radiation detector 106. In any case,
embodopanaeseubm hentsistaatirationudithe defector @by primary radiation 118.

.., saturation of the detector 6, by. primary. radiati on
As ilugigesed Bh? Ardegdire depie e P r Aok FRRse B Smply pass
| b4l d QBiakidB dBRYI0S 108 Yhétefse RNANDR furth

throug}gk) &F%éoﬁgdéq%%n?ggggﬁ %ﬁla%%/ td he ro adi ation deet:’eact or o
detailed B6lowl betaih @bodasents hay lemplay drieeor noat aeleetivdomtimwypn filters as a

certai n enbodi ments may enploi gne@gr nnr% ;glectLve
measugedgicaptreiadiptiprreseiyed Y detesior 40¢.0r @grtapyely rest pumary

‘s ' tiecnati vel y, direct

radlatl(é)lf?%&%}%ﬁr%}eg‘?ﬁgﬁésﬁﬁjtg?n ea%rteacﬁégrl 1g%\'/vi th respect to the

qdeo40]t The df3Que M2} 10D dlwpagd én FEGDIeIncides & kbreslememd 22,

in FIG 1 includes a core elenment 122, carrying a
carryingjarfiyst eagting A g4 dmposndsgrolstisidn 119.a8¢ agegrndiepgting 446 disposed on
eco cpating 126 di S ' .

second it ARG el R ERARAL AP b8 RGP P § Pt having o
coatin®bi BBl sdd. Mhhedil kO@dted Gorﬁih%@ 124,NQb&ospétetiveliiform a barrier to

Il lustrated coatings 124, 126 cooperat| veI& forma
transmiggion; of exeigationgadiatien thypuglf the geretedeme 1234

t hrough the core element 122. O course, . dt.is also.
contengl IO ey S 76 R Brs s apmary G815 el fniZpd! B o
transmsRARTradil@dn. | One blrs&tly, préfefed ereliNclti®s cpagiid pdlPamide film that

transm ssion of radiation. One currently preferred .
transmige veryilitd¢ lightisthopwghdke fbnysamodeetbilizing haother barsias ¢lsment, is

thro no net a

g b b AR P TP e

bstat®l iy atah fﬂ&ﬁ% Ria%y PRlYatRMEN ghave an interrogation
Subs Iaylgr 182 t hat &5?15 ai}l].lbst antially transparent to prinmary

r[@64 Ht A ovorkdige cpred22]forusednklatekengomall 4ized paticlgs ean he formed
detectin mal | si articles can fo from
from agh poDTG A PP Sk o PEFCHEEST AGuPUE RIUDR AL puch
polymgﬁﬁé&rig-ig s'td?l@igﬁﬁge%ialqulr&{l?ﬁodﬁ& 8hé 8t mofe coatings, such as

stantrally perneable to radiation, so one or nore
either adatth nfisgatingd4 asd 426 hean berappli¢ditocfuck oateimagerdddifaesired. A
26, can be applied to such core nmaterial, .if desired. -
workablE Gi iU g oG m&? Phellel cialsdhalicap be 3ppligd st i pés. such
. o ] I y

o by sl Do Bt o Ry Mo ko Ph bR (SR s 2 layer
shouldtbecin tdastebout Peimhdsyas tisiok hs thel veavetengthoafl tHe pematy tadasion, e.g. about

about 2-tines as thick as the Waq\éﬁ{ en%g% of the )
I um ipopgapsraplgsmpadgpente Tdie rapdiing metathzed timanapes epsprially
imperﬁgfﬁqg 'tﬁﬁﬁ'{issfgn%f rrftﬁytliéd, @gcétﬁ?%lelle! iﬁ%gruhjceldrﬂyr@%’prﬁﬁe. Aluminum is

essential 'y 1npervious’to transm ssi oh of “radi ation,

one meéxicaithbleter gppliviteor aiph eckelP2 an a@batingc 24 ddderi 26m i s
one netal suitable for application on a core 122 as a

d884#2Intheranpagatey L0 iz zenfigwed iy urgna phyphiafpartidles §39 in
substalg:t?arlllfyls ugrle-‘i%let t%rcg{lrg%eorﬂic%l llégf”‘lAl B%l&fe 186%&1@%&%‘2 tf'u%ugh an

excitation zone as the particle approaches, passes through, and departs from the orifice 108.

tcpBwse, it is also within

Of note, the direction of particle-bearing fluid flow may be in either direction through orifice

108. An excitation zone typically includes the through-channel defined by orifice 108. An



substantially single-file through orifice 108. A
particle 130 typically passes through an excitation
wWQ e/ 0AR4¢ he particle approaches, passes throulg/usaeds/013003
departs fromthe orifice 108. O note, the direction
of particle-bearing fluid flow may be in either .
excitatthn zot intay dl$r inolgde aviohineeind(@tedAry lewer tlatid d84,28imeh encompasses
typically includes the through-channel defined.b
a voluggg [} WBISHEORSTIONR &3 EHEF 8RR Do Mecaniast yﬂéd’riw fRfiiatipn. An
excitatySH 24H€ ndYFuRALSHC e b QVRIm ﬂnef&qtea%j uféﬁyr%lb BN3BMRARAGKO
a volune’in |cf1apart|cermyr3|eanélbe|n
encompas’ta volwhiehin pvhichas partialdiray eside And &z ¢ t@ttac iwithoprémanyy
. further include a volune indicated by upper cloud 136,
radiatigy ch al so enconpasses a vol ume in which a particle

F@gig]eﬁﬁ: A AN hee! nwﬁgﬂgtt@é}é ﬂﬁqﬂéragﬁlkﬁzﬁy of @r}?}ji%é,i tgg term “zone”

n certai he'g'ases, re ma
may inBlude alplintligfofeutH deeibutddwntsr That2Qmels within coratmghtian to
plurality of such distributed zones. That is, it is .
performjintgrragaitomia sl arelirofihy dppadicdbhparalied zeogsa thioywevien the appropriate

R A e B R o
primarl/ Qach@ti&ﬁlﬂ%eiﬁtﬂiﬁgédm{ﬁﬁ@kﬁﬂes dalisdskertginGattailésaB fRPPRce (undergo a
primary radiation 108 inpi nged upon particles causes

Stokeseshift)athergbarremitiingsradietion aiog didtseent wadelegegthgompared to the primary

rediatigy PPERRP el Gi ok o P R Pasnogrpdiacion
emitted B t1RI3€ cérthif #Qﬁf‘c%@tii fheh MeRbicd Wy tREraalation ek ctor 106.
directions. The fluorescence radiation emtted b

y
110044 It ehadd he patetli ©F purpiose phius dietlesiradhasythe tvem “wavelength” is
. radiation detector 10§. [.0044] |t shauld be.poted, fo
typical Bl R S ST B TESnETRRY (e PR Aol SreHgER: but

il A A bt
e 5y UL O, BB i s are s

represam@orpaseclengipr Béth eferomedb &Gt hs, the chpecdeatmuvawlength F1 (e.g.
. Characteristic, or representatjve, ve| e h. Wth

excitajoly WR RS T Eheeprimpary g t‘%‘iﬁiié&%ﬁ@‘ﬂtb’ @%@%ﬁéffﬁhﬁ

characﬁigﬂc w%zsaglg@ W%f}f\@é’gi:lc]ﬁ?&teﬁée @fe. ERGssRI W YerdeflitgthHle

IS su ciently erent fromthe characteristic
differenasméneegvéerbe ofvot Rerthéromore shedidterdnee hetvemen see¢hocharacteristic

wavelq\%%{l}eslhgr:] %tﬁp)%s’-ébc?ﬁ Zi?fqu%lp;;et@ilel% féigsrigagﬁ)él\%té | gigﬁt&; Eli e(reer}lt ttcb eenath\g,) in
o SRR AR B4y e o

104 andrietecer 106 effectivai to bdodkackinemidsin dfipeinuedy ngliation toward the detector,
sel ective-pass filter_elenment between the radiation

. : . 0
while pespitiag rnsmaission of g ihrorasgencertheaugh ke sedeahivgprss filter to the
detectdr’ ansm ssion of primary radiation toward the detector,

whil e permitting transnmi ssion of the fluorescence

t [0043jgWithhefes&ice aphivieo PRSSI,fthd éribodimeh BOM@LE 64s@ftially be
] [0045] Wth reference again to FIG 1, the enbodi nent
disposa®m sutablyssized; cgnfajngsghat is divided into two portions by the opaque member.

Flow of fluid (and particles entrained in that fluid) through the orifice 108 could be controlled
by a difference in pressure between the two divided portions. However, it is typically desired
to provide more control over the flow path of particles in the vicinity of the orifice 108 than

such an embodiment would permit. For example, a clump of particles disposed near an



di sposed in a suitably sized container that is divided
into two portions by the opaque nenber. Flow of fluid
w@ ad/opree i cl es entrained in that fluid) throulgl/ukm08/013003

orifice 108 could be controlled by a difference in

pressure between the two divided portions. However, it
entrandeSortakiti gfahd orifies ] 08ebul dshield\d hetidlo bLinterddtIfadm dhweprithérg radiation

flow path of particles in the vicinity of the orifice .
118 to tlgegextend has ieresaencgislons RYrcCHb thesehyialsing ampiscaulph@s|pEeventing

.a clu of .particl. I ed near anentrance or exit

detecn8? °¥ ﬁ‘g’]ﬂoaﬁhllﬁg%(} R%Jgg%&ulnég%ﬁtrel d a particle of interest
fqooms]t Tiee Rty ¥redagibddiRent 1déhetytihdca¥d ent4d datillustrated in
f1uorescence does not occur, thereby causing a .

FIG. 2pproviigns plumbipg evengdnmypt thett scttiughiresf toggsibt paré¢le elugening near the

. ticle of interest. 04.6 he tislayere .

orifiee B nteasgiiah s of deia hoba Pt MR Mt ipgrasembly

140 is studthid & urdl RN IR RrdighTRe BSfi& 1R AQM@ERictibh ®at isSessentially
structured to resist particle clunping near the

orthogonal fto deidid®w implhnnehswetjoenadjadent e kndbpsteamenidsiovarstream of, the

. ticl f.oint t. [ ti | 140. i
o L 5Ly WL SEES i bR e
plumbifnlréoa\?vra?%&{gﬁﬁat' 190, edheicBy SSREA lidliihbo@bl BRBeRadd pLtiflbslbLinterest.

nnel portions adjacent to, and upstream and
d@o4 %]t Plaarbimf arrdripgermeni f4(ciaclidss fiGukakers lconfiigdredwnd arranged to
resists stacking of partjcles in a thickness_direction
form ashapied SyTRITSH g v o ANGERARNY oL perticls-Reating Fuisy rec uigply chamber
h . ‘. i o . i
2. L R G B 8 b P GE Rk PR
Desirablnh idgpth & flaitigwdingruhashdo146danmd Bi8chrasized irsgateeaiagreement with
effective to direct flow of particle be fluid

| .
a size o ppartcls USRI b revaintstacking? pagticles mgar the prifee 1dpaFiuid gan be moved
svou BPARE T 1Py APIARIGE O RSl 142 a0 145,

or acrok48rifit€ 168 digpodet i@ OPRRIMEGbEERN Foretdinple sd gasitdfe pressure may
Earti cle 150, to resist "stacking" particles near the .
be apphed 19 he supEy chraber 1dan Aternsively. aneeativepressaredayy beapplied to

e vl RS B TR oL ELBRR i

cases. | Alt@p@ated]uie rative Ebotnents) su@xaygiler ntorp @ainips aapbesmploged to
may be applied to the supgl y chamber 142.
contropparéelgarayolethyough opagia membp K2sure nmay be applied to
t ch r.144. Bot bt n tHME
BAL o R oG 35> by B0 AR e s

as beirfd dpRhNG tHevimbhpHetle, 10l iwithi @ LitembRitiof lﬂ(ﬁ’_fbrli%&)r%ﬁl tblrbel”ﬁ?f&ged to
particle trave

punps, nmay be enployed to control ) i )
substantﬁﬁr{&@htahpd@d@idémele witiin a[phembing Aeviee thyi insdedes gimultilayer

suppl h 42 and t h . 144 : .
ctemeft 109 S GESE afongaiioood PR ihhaflSa y G, 2. ow

may b&dthiIRhEPTH elesmak atré&mnftﬁfougg l%ri_ﬂ&e p@8. int shelBvaté-aBEadntiuration,

substantially contain the uid sanple within a

the pogptiombéfisgpplgchembehbd2 andowvastieshanben |1 44 waoyld sisipdnenteversed from

their iliqos?rageﬁlrngiéigagElonf-_afn’cgltaelgflart]i?vg gg\@?sfe}-@%v glor\gggefrrlle%it,dthg lpc())s\./ytigr?s of the

radiation source 104 and detector 106 would be reversed from their illustrated positions.
[0049] The multilayer plumbing arrangement 140 illustrated in FIGs. 2 and 3 includes

a top cap layer 154, a top channel layer 156, an opaque member 102, a bottom channel layer

10



may be established in either direction through orifice
108. I n one reverse-flow configuration, the positions
w@boosopRikey chanber 142 and waste chanber 144 weci/tS2008/013003

sinply be reversed fromtheir illustrated positions.
In an alternative reverse-flow arrangenent, the

158, amPs bbttd SaPfayth 860, aSlichtlayens SaiecarhPel, 2pd didadueWrananl@atured
woul d be reversed fromtheir illustrated positions.

by usifgyolesqr oriveatenipt ior ater msc@mgﬁgcmq%nwﬁnlmmnachmmg, etching,

d
o o P e 0 A o
certainSTithOVArEdid ARk s Ju@)fﬁfl&a'i@' mé?dédfr&nbﬂﬁltﬂl@lﬁ&ﬂilhﬂy%wh@@e then

Such | ayers can be stanped, e.g. die cut, or
bondedrtogathar taufos tb@/nmétulngerasseaﬁéy esivablys thg tickness oftah teest the

channd Ry A RESR S op B el Pe b BB e gt ©

promo%er@ﬁglé-fﬁlé’ﬁ%l 02 phl@f’cl%rs rtl‘ﬁgﬁél?alb | Qo gatibh $on& eAtv%rﬁat% thickness of
he various layers are typically made from thi

such lqyetsymurrémtlymefmwmmvaﬁsusddéﬂ inemogade blogd chkdy typo;afly) ranges

ila er Desi rably, the thickness of
betweeé‘ta%OBEL ﬂ&ﬁ%@ %é@gv%r O3%6, 158 are on the order
g&) Mtelncc{h? %f leddtiaotti o LhotRAY fdyE! £6D 19fadéﬁ5@f(ﬁ§)hnta%oﬁom

file travel of particles through an
windowrit62y thogashi \mllnc]z exdtatibnwadiktidl El§ inby ke éessnifited irth an excitation

sone. S Podeh BYD1 adnduls ROoE APy 4GBl dé%&éawugamich
ﬂuoresl:gm{y Iﬁépﬁestr%%lﬂpd) uf?égﬁ)r@tﬁé émb{yolq%% allr g@i‘?ﬁaa window
t a portion o otom ayer IS& to

permitting radiatioatth pazsvhruly itkGRickiidss.08géh wiridoky mxmdt:sai?vmhw portions
radi ation 118 naX be transn1tted into an excitat

162, l%ﬁértmg,mrql(msm)f c 1y Ipeand 148 disposediwsthe visamty erprlﬁce 108, and
I TR T e

assemblly 130 @@ thetvacihidy 6T thewdrifidewoper m tting radi ation to pass
through its thickness. Such w ndow i ncl udes w ndow

pl@ﬂﬁllo"ﬁl@e ulembl%marxgéwaﬁ iHugterteqd BriElGoft mgﬁmér%lyln@cated at
170, n%cﬂ g:le% ?{ faégr wI écéll ﬁ@%l%;a&éa?}l/%%%lﬂiﬂaugé tﬂﬁer g}angqg lggn%ottom cap
layer 196 rsﬁﬁﬂzﬁcy inbrudegh céﬂaed bl ¢Hahgeas 78f Apaguasreivet YO AQdapted to
the vicinity of the orifice 108. [0051] The pl umbin

g
dlsposaprlﬁﬁg Epefar fluid e@ﬂmm@@tlombm@n hangaly 1géraadd(7By Bottom layer
1.NCl U

176 is GO aBarrlal it Pt GoflisR %rhaﬁﬁ%@%mna%sws%late

specmﬁﬂl@o b@w exkitatisn BT pafibMs, vastl §8sS tRrotdh Y& dxQtitios R &sociated
78. Opaque nenber 102 is adapted to dispose orifice

with tht:aglﬁocrl 08 by primerynmadiatan il b% Bep laven! thisdpmhed frcm agnakerial that

permits e SSibg O lond dn rPprol AE prceim & TRb bismion of

ﬂuores%@ﬁ‘&t rgobivardenaltfiof detcfl] ¥8p MyePari hﬁ!y @fso Bé‘"ﬂdﬁﬁte@ @S Fesist
hrough an excitation zone assocCiated with the orifice

transmis(SB)n df}prpmarymaq:atrcadl 18 i Agaid, 1Be fluslandapaeticld Idwi reay be imeal
from terjal f
direction reverse rom that il ustrated
[0052] As illustrated in FIG. 4, sometimes a plumbing arrangement, such as
arrangement 170, may be coupled to, or associated with, a radiation source and/or a radiation

detector by way of a fiber optic cable 182. A fiber optic cable 182 may be disposed to operate

11



permts transm ssion of radiation in an appropriate
spectrumto enable transm ssion of fluorescence 180
w0 owad24d6 radi ati on detector. Top |ayer 172 nmeRCHUS290$/€13003
adapted to resist transm ssion of primary radiation
118. Again, the fluid and particle flow nay be in a
as a ledhi effectivow capuse asdbstargial powionidf flustesadned trahGOBERY tiough the

illustrated in FILG 4, so}rgg nmes a pl unb

plumbigg amragesreent | 74y dicaatiyelya IP@hPPtﬁ%iemﬁﬁV“%éSlBHﬂﬁbP@& radiation
L o t
toward; gr a\gzt%i fgﬁﬁagfte%}:(t@ﬁatmb nl 2one o g?rmlﬁélkg%r}é(ggé o cg%/ 8f ig%tector ata
desiredﬂdxéuab&ra\m}tﬂr@maﬂbé)&lthﬂan pene. be di sposed to operateas a
| ens effective to capture a substantial portion of
f[POBHecantsell yarasesnea RreBR AR IRIh 2ddgec POABX FiEpd particle of interest
in subs?{nt%nggﬂ%?rtect%on% he p%?l%%??% lc)ﬁ 1 1t8r}ﬁ a{/\la‘? %rec%)cf 'fo an excitation zone
from afsid@Mnstche oﬁéﬁﬁlbltfﬂirh difeZDNisE16W sﬂﬁf #orle. AWER @&bﬁeh@@n@va t@FIG. 5,
source, or a detector, at a desired distance away from
sometirigg itds pretfgrqdotﬁ apphreprin@y3adiaByt bl ke an|aguicawelend b to axis 114 of

f d
oric B R8I RaLd O B BPARA SR T S56h BRELOFhE B o o
operable?flitéith @éslsl a&e&&wnbﬁlsgidnaﬁftpeﬁnatrp rédilatfCl 118ab 1aGAJiZAHE detector.

froma side, instead of only fromdirectly bel ow such
As illugteated, rediatiorr edceereli@ecan b orignefl @ psss thuoweh.i arepsrtiallyiisto, orifice

eferred to t,on 118 a
108 wiffcht BERE Gels P BT Bt o e et “uflin £ BB bl 150
is pres@R3AHE e RBIERIBH 2R (SUBY aS¥Bficd 1UBCAs iRAstfkkD ! BBkésalting Aforescence
an operable filter to resist direct transm ssion of

180 mayr §titilpeydatentddaby the radigtierdeteqtar] Of: | Whildetverrkahle angle A1 may be
dlatlo vector, 118 can, be .oriented . to
betwean A4 S IGEes! B Giieruprene b1 SpiRth D SR Rpiabigit 15 and
about -ﬁgeagggeéget ected by radiation detector 106. However,
when a tagged particle 150 is present in an excitation
Z100%4]( A wahatas souirdel & 1hBbaforinet fioir abeshd, spedimim radiation
resulting fluorescence 18 still be detected b
emittes, RaPthasch WEHOHEHSPUEE o nil@g i1 typIGRbly IPx F@efi&fganeyu)ﬁ?apre-
; | I
L N A A
encompmmg tHé clM@neﬁsw Val@Féguired tactixeite @ parsioulac Bud@deinpygdme

i T S B WA L8 T hy P
apphed’fa%fa%oﬁelq 8 it 1@&!1@199 itk chftfaﬂu%ﬁn Hhav %thﬁ%%ﬁ&’e ﬁl?elfﬂ%ﬁ& of

ansm t, on on atively narro
undesxtwmdtmmm:fabsradgatioheietehmraa}tdarolnséquenmahbmtyr teqieterceﬂamloles of
excite a particular fl uor esm ng agent associated with
mteresh part| cle of interest. is generally a good idea to

8 i
JOPES1 ' e bt AR e%* BRle bt b ey pepterred
to use @fedmd@éslasagaﬁia&)uﬁauu@a skdrt paws ﬂltad (el et dlederba) thad Pakses
consequent inability to detect particles of
primary light radiation with wavelengths shorter than about 642 nm. It is also currently
preferred to include a band pass filter (prior to the photodetector) with a peak that matches a
particular selected fluorescence peak. Commercially available dyes may be obtained having

characteristic fluorescent peaks at 660, 694, 725, and 775 nanometers. Long pass filters are

also often used in place of band-pass filters prior to the photodetector. The pipette tip "cap
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interest. [0055] In one enbodi nent adapted to

interrogate blood cells, it is currently preferred to
wae®a7ned di ode | aser, and to include a shortP@EES2008/013003

filter (after the diode | aser) that passes prinmary

l'ight radiation with wavel engths shorter than about

layer" gnb'sybastrate” dag alsodhs degignedhtd 3¢t ps eptégal Effersgo |ardcq>rmﬂr@naate the need

ter jor to the tec
forthe SBARoRRES e rkind Ghisor gty 1CARERINTH (Epalled By more
converitRaklly 6OFBIE & @l ds¥\n2¥midsahl ftedyes may be obt ai ned
having characteristic fluorescent peaks at 660, 694,

719656]aWith Zpstimeadowterencs to Engd, samstifie itas prefereedatbsnclude a post
filter lgétg}eag 5%?52%?%}%& Lace rﬁg{%ﬁgg pﬁ%fc’dsectg%f:ﬁa%%é(ﬁe sré{ﬁ?}{/avei)eng& of the
ﬂuores]géjfblesitSbatS%ch & rrélllg%ﬁlel?@ré&%éés%b%ggﬁ)gn@ﬁBlS@ﬁn@Hélb§ﬁJ avoid false
ters to al or elimnate the heed
readingsriadiicativenafl preseatcd af a partialecdfé eamtemt ltnranfelxlcttar(m zona. s to assist in

obtaining gHPBE SEBelah GRICLFTIGEFEROT PiE8es & IP0LE) S bnelided
|

e U101 500 B S g o

Illustrdte’cb]leﬁm gXxinan befchatradeatedm amﬁsphed& dolhlecm’@]eas:(w rdoabliet), and

wavel ength of the fluorescence, 18 Such_an
typically is dispersiie foetrespyntiosrted H&lq?d?% erﬂﬁ%ll%l ps to

Q .
3\58%‘?1 II'E ﬁh&%%ﬂieﬂ%ﬁatidﬁ%&taé &e‘b‘f%easzniugﬁﬁ%c?&%‘éroi{l%ﬁ) ceptain
principdé&sSdfihe indta@bindkfti sigmay,Sdr dythds) igblale oA oPPbteCRsor component,
enhancenent, such as a lens 192, can be included to
such aggent ﬁéfptrcfdeuélrsecs&@ém wari@p nafemg; andcat vatiews plaghisator santact with the
fluid ﬂtfgv\gn'art%r [ %Crilldglttl P ﬁledd% c%t 0k f%P édang ﬁ%%l gglitlc?e 1§1terrogat10n

arac erize N as errc co

Selectéd&fiﬁra{tﬂ’d‘ aﬁlﬁigéhﬁhﬁs of 3€h iny@tdgahbry sﬁ&tﬂei@@ﬁ@l@sé&nﬁﬂﬁt&‘d States

on a point |located inside the orifice 108. [0057] It

patent pppligation periad MNoe ApfBa0i167, titkeat“ TAIINERILAE PR HNSOR, and filed
on PSRN IR 505 Sl DA bRR L L e Eoust s o

herein &OIP&REBE, sSuch as an el ectrode, disposed in various
patterns, and at various places, for contact with the
10058 Flﬁmwﬁglluﬁrmgﬁalés @-‘&m@uructm qftae:uu@mly: eref@regl embodiment

struetu A SR e I6r S Pt EMPagR | Lhe STPOEPEPLis o
plpette' tﬁ) %bl%illl@ys%b it WG a@%%tft%ﬁa Rilse aﬂﬂﬁio‘u Rid &tain cases the tip
i-al 11/800, 1 titled TINF’ILMPRTICL

200 m@ENSGéd namd thidnl age o Bl;mty tih, 20209 formed drogm & iphealityof @mph polymer

whi ch are .hereb rporate t h.set forth
flm laffgs G m ey @Pl}ﬁfa[sgg% E3eain 0 It G s ever 154 and
top chiik Rl er (3 FOBRAKME khoRuRfondl Qaiyent |y preferred

ment structufed according fo certain principles
d0059eWithstfendnck v ETG.i @ nranfleesebnprodudmgtwing sauq:fupaeiahebe

providgdsg o%ﬁ?a%%eg,?g%@gp{lg%h6 Cezgeglgs’q %zlasgllp,gmaglétglrlmg a t1pn 0 into a

pipette. As illustrated, the proximal end of grip area 206 may be configured to form a
shoulder, generally 208, effective to limit an insertion depth to promote consistent seated

engagement of the tip 200 inside the pipette’s receiving socket.

13



200 may be used nore than once. Pipette tip 200 is

formed froma plurality of thin polyner filmlayers
w@22000i08t4©n an i njection nol ded substrate 202.PCTUSI0@R/013003

7, the top cap layer 154 and top channel |ayer 156 are

omtted, for additional clarity. [0059] Wth reference

t 060]C crbain LHRAPENGILS Blay arR loPEFabIH td GoMdti@t & hpisHratn€addfding to

be provided to forma grip area, generally 206,

certaingfrinsinlé¢s/ef tho instanit Stvenhion arstcgmminergially aygilabbo Hasewample, one

i pette. il t he .. i mal f '
operatf Bt tyaialivg L PRURES o B aBHC IhvalRtle JaniaR fintier
VPSLA889-085/xe5B, ¥@nt Blde SﬁﬁR@BaﬂcHﬁ%ﬁﬂgQﬂ%l_ﬁ@é’éfbdsﬁqe% RRBYe@ at 1537

consi stent Seated engagenent of the tip 200 inside the

CentregR et Digves Miditasy CAP X38 k Filidr Ba0ntsOR S, 4P0 armvpleblerftagn Omega
. at. are operable to construct an ratus accgrdi
Optical. JayisBechl et simstloCgra et Prea iE DHGLHEm B Ardicbbro. VT
05301 C PRITBR& fldrY iI@d B SumBs, ORIl Ban@RRs GREHM FL640ASP
source of radiation 104 includes a red di ode i aser
(shortpmsafilted)l Anurpdeablmdiation nbectovRBiludes 3PhoBBautiphd, tulbe available
| ye Sky Research, having | ace of business ate
from thg Hamamhicy e eopapm AT ad9 gleiess lesatatal .Oolgmqﬂ?lger»
. | il i ' e
Bridg RS 08807 undekbfl fuber 1R7E- 1L T PAp (Bt Glivision of
Invitrolgen Cogloratidna mpus.pBstas invdtvogen, covfl) sOpRiik.a proediey dyed that are
. . filters include part nunbers, 66QNB5 (Bandpass )
suitableifpy yseyin tagg et ALFPAraslg phiatesest foripiesrogaiipnysanggnodiments
) ' .. < . A ¥y
sesc 0T U521y AR BT P ! o 100,
and APCadlexafludiusiorfasisapphicati@ntodhtedtgatfomaifitilddd ¢dls, These dyes are also
Bri dgewat er, NJ 08807, under part nunber H5784-01 . . .
commepy asesl imfloy syenetric anplications agd hpyﬁ,q;gepg'gzeqq(cnatlon and emission

a0 BB Rob U EEOERIFOTL ABLATE e

differe@eédlbfypeparticl es of interest for interrogation using
enbodi nents structured according to the instant o
i D06 Tlamilluptiated piretta tiar200As epashle & ingerrogaly pataFpvying either

. 700, and APC- Al exaFEl uor 750 find.applicatjon to

impedfi sy AGuor ke iy ikontiiatonr @Ry R BldP gmber 102

(someGMBNBIRratHeBOcdlRd fah GWeGYEATTRLIAYE of Bilet )Gt @iSectifchl R R¥Buctive
speci fic excitation and em ssion characteristics. Each

races i 24nongiabia preom g sersonsumbenines 3 relccial
i i i ) 006 The )
commpsfipita in & eleB R Lt bh 2 FLlssf Bl DRSS poabstt chfinunicate

with iltéfrdgaibf Sirbiditry0 Sech hﬁérr&ga@i@ﬂ@n@ﬁn?rmaw BOFRSKERpR, ifluded as a
both in combi hati on. The illustrated opaque nenber 102

portiorf sbarewrantly radfiered atricttel or athdrlintdrragationtappamyst i on | ayer
oIP95EE e sttt pecs FlaFe o ks 30 Yoesnebr VAo B sfifleured o
interfaéd ¥ithh @hBhikiafd |(av§i‘Pa{HI'@ NO-pH & c%ﬁé&t(ﬁps&%%g tp"a{:)t GRnber

contact pad 214" (see FIG '7) that is adapted't
SEI-1 dédrensilabledrom Samtec having a place of business located at SAMTEC USA, P.O.

Box 1147, New Albany, IN 47151-1147, and a web site of www.samtec.com. The edge

connector may be placed in-circuit with electrical interrogation apparatus in conventional

fashion. Other workable connectors include touch-down probes, and other electrically-
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with interrogation circuitry. Such interrogation
circuitry may be, for exanple, included as a portion
wo@Roog/oowe ent |y preferred pipette, or other PCT/US2008/013003
i nterrogati on apparatus. [0062] The contact pads
illustrated in FIGs. 7 and 8, generally 218, are
condudtbRf égitdcedorin@ing Pictiel RBEEwHVT theartC ADMETE, cdhtact pacRidialhay be
10- pi n edge connector, such as part nunber SEI-1 10- 02
provided an PanPebath sidesahtr nterrgatign Jaysr. sueh af inkEigatier layer 102.

4@@@%]%% g%t&?%ﬁgﬁ Et%ggiég 1§ 8se§fmm %}ﬂ'ggre t'§‘| %@oﬁéﬁ%ss particles

entraind 9€ a SR ESSrR& MEBY tHe fIRlPeeFbé Bn elet@bliyte. WVith reference to FIGs. 8
el ectrical interrogation apparatus in conventiona

and 9, flaghis dypicallylrawnontk 4l mpuioreserroio 220 by @l sueteon anpdied @bthe fluid

exit, ofgipy 222 iR ICh PEDEE lartalant R Tl S20yand gogonal fluid
channe} 204 3&inddaf $he2ddti I ¥hRRe PRy BRJiONdRARIAF alROW 228! #8Sd channel

of an interrogation |ayer, such as interrogation |ayer
224 is désirablyOipelsfled to f@erh]mtalvgsualimng sanmple fluid fowiistowspipetiantip, and limit

o eSS b2, SEEOTTE B B S GRS P v
contlnlygstt]fhnrs@é‘r%l Hﬁ@u%}f)ﬂl'l:lh% 287.3R %Pg%ré%lfﬂfeg eletnehY P2E ahd Yiuid via 229,

drawn 1 nto the 1nput reservoi by a suction
to the diptal eretl2 HY oftdhendid] 23d ielayer, 156 Rirectioantf fR2P floWiin ebaringh231 is
of fluid_flow along the reservoir 220, and optiona
indicated gf YTRKAkel 224 forned in the bottom channel sheet

db64] Pl id‘ﬁé&%g ac%%ﬁ &ann BREAGke 2% addSfirst

eS|ra Iy i nc tate visua |Z|ng sanpl e
interroghtibrdelédtmde| IZBtlpma;eﬂesp eAfter gasging anfsvetrselyt th(dl@httheoriﬁce 108 in

ext ent p033|bI§£§exposure of a bi ol ogical sanple
the interpeeatiop shesy 1 @4 HbuH then flaws along b indjptedh dwgction 235 i m the channel

236, di‘sﬁ&%ﬁ‘{f?[@%ﬁ&oﬁ‘w . g;l:é{' 1‘38"&52‘81 v%%@ sedhadR tr8g£iongé1§c§§ﬁe 238
and se@ndcdidviietleddodt 240, 1rﬂs§éﬁés 156. Direction of fluid flow
in channel 23 1 is indicated at arrow 232. [0064

HO063 Al @desgal.e.nd@Haméharmhzzmkucawmsrasﬁrsaewr 248 and a
second er%eélt"eo:d% ggozlif rellensd I c;t?otndges ?H nsc\?/ g?(g a oﬁh g&teﬁ %gg%e%g’tf'\)ely to

indicatelthd pre€ent@8f i ﬂ‘lulchﬁohtﬂalt alknegatpositios ﬁﬁ% thO ﬂmcf édmudltteia@ﬂdmg
flows along the indicated direction 5 in the channe

proxingdly, fram &tdl ¢ndl afithe dotie?A®: hanHbistratadetlectmges ahland 250 can

de 2
indical§ ThE R RELNG ERYRE OS50 Rl BLE AL Bofills RASerTRY A we gperance
to the £id cBdrnePD5ZHRPHKI iR A subktdat 2081 SFt ekhmple, Ghpsdah@detween

248 and a second el ectrode 250, in series. Electrodes
electr0ﬁﬁ82fbﬁw@nd22§@ maebe mwhitgedde detooireehanzy Bbm arpopendiivaiteondition.
uid front

th k it )
The mipiiorEd SRERL Faik <Bens ficiseahPiiin iy s SRRy v Gives f foid
boundéﬂ';y%é‘i theREcdM didterode 256,06k uhd as |a|ti°i%éerr%§g§‘ﬂl to star% reaclordmg or

ectrodes 248 and 250 can indicate the arrival
procestiog datago entgreogsite flhidi a3 sach Huidroontinpesdgpd thie amspired smtnttheaddwice 200.
An 1mpedancr:]ee51grr1] tl betwe%n such electrodes may be monitored to detect either a leading or

trailing fluid boundary edge. Due to the close proximity of stimulus electrode 248, an

electrical signal available at measurement electrode 250 can be monitored for the duration of
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to the fluid channel 252 disposed in the substrate
202). For exanple, inpedance between el ectrodes 248
W@rwIAF246mmy be nonitored to detect a change fPONUSI908/013003
open-circuit condition. The nonitored signal, which
shows a discontinuity froman open-circuit value as
a test tb Idetef:tl the Presenveddrayr wbblestit dlmnmaﬂﬁj Abmter ofietr2iligg boaydary

used as a.trigger sign cordlng or
signal ﬁ%laf‘e%sg iy verafy dreegom il M@Gaf%a RS, SMARERLRRT s

CIBHE ] e ?Qﬂ&??f %ﬁgfdrs%qip'l@&%y P?er%‘?%dé%ﬁbfrggu%sg&uem trigger

ance Wween ‘suc
signal fHAﬂistrﬂtﬁlﬁd)récD f@xe&@ﬁipléltb ldeterrink @agipigionrof iftairbgaipnidfailchown
boundary edge. Due to the close ximty of stinmulus
volumepgfvidode t@ﬁustsmecbd@e@er 2Qapftey %gﬁreﬂwrawpm&fl@wa%tream of
electrogE??l?J i agﬁeg(i geﬁ?cg é{ f{r?odvg ag f) a%%?l}??ed e ghlgs(ﬂra? d hfagneltﬁﬁ the

ence

associdietPRLRSrdi Welkfa SaifhRtioARReRE & :@54 @eé FHG. I9) ) sﬂgﬁanrtsz)a{pxenon of
nal can be used to verify freedom of bubbles in a

the tesg vcﬁumesm at anolunestondrmaiseniluidodsdlo exierdsitbpaeh dattom

channet(l) Ispegeé é#é’l t S i tllhhlgtm Xgar}psLﬁzmtrog\%ét%ggp M%% kf%c?r(ﬂ)lée rﬁt54 when the

desnecﬂﬁkﬁﬁrm/élﬁm‘éQ@'ﬁisﬁﬁé@ﬁlt@fhel dRVRENOOAN @ig g6ff signdl RQMIbe obtained by
volunme of fluid. In the illustrated device 200, after

monltcmdgnb@mnp@laume(twgemslmm?éﬁ asfl githernfelsodesis or 250, as a
1 di cat ed agxarrom1251% hzs ent r.ed thebsubﬁtr 5 ¢
non-limp g S37plsh A ieess BRI LSBTGS Ui AY PR aiged in storage
chamb&P¥g.rmati on el ectrode 254 (see FIG 9) to signal
conpl etion of the test volune. Note that a vol une
do067|r Areiti ggen sfgnal Glomi iﬁuﬂfﬁemmnhatidpmclectgwdethm be used to
. channel rn1t fluid.in channel 25

158 t o
terminge Uty E?Prpﬁﬁ‘a fOHr 8?‘& 68 ée%:@"%ﬂ%ﬁl GOREMYBRL G %PfB%‘F or
other 1Ht%h8g%1dnsde'vg:%pb Adid iRt Jd%nﬂﬁé&é?qm%gglﬁ e ddvi %'0 It is also, or
sign may be talne ing the inpedanc
alternabeél\w@nhml dantemﬂal&ﬁt@ pm@ide atﬂmead reafstank bm:eoMeMBam K(not
as a non-limti 21,9 | e. An_excess anpunt

of
ﬂlustrqtfﬁ%} gispagedktp &F%Strﬁi?h At Hhiddieyp 3 fleyitgg doatightr Aevice 200,

al
such agét%nl e{rx%aqt?%lé rs]t%é gée'cétilrgg{é)els %ﬂ; rz?a %5@&5585(&151? %)%ﬁll'egpermlts air molecules
to passs bat resibis ppphpedf the iadpired dhiid, 2@ Pesiso drasding inspve@fitidahto the

contami nation_ of a pl pette, or ot her i nt errogatl on

pipetteg @y, Qtagr infsrogpligndeicsi red conpl etely through the
d@“{;@%tﬁg Qure t$ hﬁu&‘é &9 1&50?‘&%?%1%%%?{@ lr?élutd\é’gtubh rdevwe 200 to

thI’] I‘OVI arri e

conﬁnfrw&ﬁeamma(lraﬁbn bf thésfilpéﬁe&d;) 200 Birosipettd. oFgreshdplef i El&eﬂhcal
flow of fluid beyond a desired |location in device 200,
continjticHigna batwegn cloeirica] eiacited 4 and slesisical cogact Aad #10 may provide

the de%ﬁfil%ae%lbgc > UXP 11&%{rafe8r f(ﬁrg tef'ec?rlcall c?liufuchve {I‘El

rests passage o e’‘rnspire reS|st

comm&iﬁ@é&éd’@eétﬂ&dﬂyr &‘ﬂwéédlélécthﬁil(éohf&@t PdRett 4rfdl, el @dtri€dl RBAtact pad #10.
i nterrogation device. [0068] Structure to provide a

Propervngeirigen ¢lohe b @RAlintespibettd may theeaforergeacmdtad desiredvakidation

feedback signal (electrical continuity check) between such contact pads.

[0069] With reference now to FIG. 9, certain pipette tips 200 may include structure

adapted to facilitate removal of in installed pipette tip from a pipette. The illustrated ramp

16



confirm proper installation of the pipette tip 200 in
a pipette. For exanple, an electrical continuity
WG c@par2bet ween el ectrical contact pad # 1 andPCT/US2008/013003
el ectrical contact pad #10 nay provi de the desired
feedback. As illustrated in FIG 9, electrically,
260 pr@wd@&ﬁ:wm}@ng FeaE BUISER, ganeraliyi26At agninst sdih ErrpXjadtiag weusfure may
trical. ont act egad # 1 and el ectrical contact pad

engageﬂdemgy%%gp TRLEPIRES of the tip 200 into a pipette

ey 70]NEeICE 106 BugRIRA Ak Srkabld @flah &nMA! diaiallg 6l eedhrelgate
signal (electrical continuity ¢heck) between such
partlclwhatamde@otsStokemﬁﬁft \Wadtatlpeﬁmmngailqmmgerﬁm& 268,includes a thin

cert ai ettetl s. 20 y i ncl r
film a5 Aol S fisteat b Qe it et ig ection
molde@ﬁBWE&?carg&%té atisial, %itﬁgug'hadmgrqgat@flgl‘é 'a@ﬁs@wﬁﬁ(a‘bl@%
rear s ace, generall'y 261, agai nst which
substrate pe&a¢siablyiin gtrmcttumdttol pmvmyffwmgm gigidity toaenmasenzbly 204 to
... froma mﬂgﬁ{d [0070] FIG 10 illustrates a workable
facmtaéﬁ’i“é??@‘é m%ener ally 264, to | nterrogate particles

t

9REIERR Rl b Fodh Bl 0 s e
transmitédnice efla eadlifionbeat @1 a 268r be‘hnc)libf ﬁﬁ]blhgerpér&foé tr4ciation 118 onto

substrate 268 is injection nolded froma pol ycarbonate

particlegglogatpdhin anpinfaienggRobEonSraspeaiaied with the erifies H)8yoF ieabblugtrated
w1ndo<$ 2§$ QSS {"orrﬁ}eg agg%%g%§l {)gpégynthé ﬁot%(;ﬁ% lt!)ﬂl‘%gjx%t‘i‘aq? ZEQ Vand A)rowdes a

cili
reduceﬂ&h@sﬁta&i thhx’kﬂdésl ifghe Ql@&?tgl]of Ase driﬂidéslt(matlﬁ dn laneﬂﬁhﬁi/e drdang@ment
ow 265 may be provided to facilitate transm ttance

(not 1llgqstregec})ep(ﬁhm fitloh Wiredony ¢aveg may be pseyi %gyﬁr afyindow 265 structured as a
socket e%nﬁ%ngr ; ohgl? iy AU o shBst ?zﬂé o particles located in

an in I'On zone assoma ed with the orifice 108.

Tioe72]! Th@ﬁﬁ@ﬁﬁﬂl a¥de RO GHBlukSatt @ IHTEIG. 39 iAclS@sK &ip QpSheet 154;
to the bottom of the substrate 268, and provides a

top charnagLigheat bﬁﬁb@paqateemmb@kwas and bpttame Cbarmaehmeyt bi8. tIpesirably, top

channdl st 156 padhotdt ffiael Fetfl 38155 KGO bt 8t wihswatianty

planar Mna@ hi¥iRg QWhidRiRess khidiCthb @eld 3 alcﬁtngfsacdﬁﬁél BALHAdGg ﬁuldlng
t hrough-t he-thi ckness of a substr [0072] The t

channdf 2B frarsszadtbypvoida lampmgtof peditldsof i Iﬁntexestlm'ar Hel apdgure 1t0<8p A

width §E5 i e Bl S5kt SEie SRR TEHEH chumping
Agaln GhaHyed bSHQBA thhp fhealifbchhd AN Q@G‘ 8hd §§@§fay te ge&%&&d from the
formed from sheets of substantially planar” materi al

illustrated/dinggtians in akalesmtivaoyorkdtde afrdngethegtii di ng channel 23

RS e iy Pl Broppuraiiues Pl roempbh puas assembly
266 1n?’f(i)§ ld'\ﬂ/é%nqgtlacl&fd U&E o?ﬁﬁﬂ?@fgﬁleg 'fi%@tl{alﬂﬁrepcﬁﬁﬁe tor%sther using

dr awn may al so be si to resist such
knownAgalltlnl,ayertcosktmdtldnb@:hlnﬂiuesi Chainetsfer fdurdetdw (Dlnsugﬁ af hgambly
226 and 232 may he reversed fromthe
may be formed with mlcromac ning techniques, laser or water cutting, stamping, or the like.
It is currently preferred to form an interrogation aperture 108 by way of a laser drilling
operation. Certain layers may carry pre-applied adhesive, or adhesive may be applied
between one or more layer. A plurality of component parts, such as conductive trace 210 in

FIG. 7, may be distributed over the area of a sheet to form a plurality of assemblies 266 in a
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illustrated directions in an alternative workable
arrangenent. [0073] It is currently preferred to
woretwabzesure a thin filmassenbly, such as assetbU§2028613003
in FIG 10, from stacked sheets of thin polyner filns
that are bonded together using known nmulti-|ayer )
group wers stragtst (bypically dhimi i g gre @sangl@risn sloeked rggigtratiqny Desirably,

aignmeBl HRED AP L8R g ob RS 4 Rl S T e
registratidi@with hdjagent 'dl‘iée@s[‘tA)pllﬁ?%thff ieflvidaall REdmBITes magf then be separated
r

i nterrogation aperture by way of a | aser illing
from thgpgronp agsambler t ai n | ayers nmay carry pre-applied

N R S S
blood &IRIH § di¥Rently PrFertdPio the 'ﬂ}@rsf rhaddBYmIR 1 PHrsiE 'op%%ﬁg‘ film. A

over the area of a sheet t'o forma plurality o
workalals sargelin decld®8s for Pagyamige ldyers is heletved (d ppalmait Oyl mivron to about

fil are assenbl ed in stacked registration, ) o
500 mﬁé‘g}? _a?’o?%e“élb’ipé?fjﬁ%ﬁ‘? i’e{wﬁleﬁfetﬁa@ l?@%d%ﬁ Hout P MifFens in thickness.
Itis cuhrégﬂ)y Pﬁi:%qlredstg ‘?ﬁz{lié tfl@irfté?(%‘%a'tﬁ)ﬁtiagleﬁ 6£kb dl?atﬁfd@% 0. However,
sheéts. A plur

~ registration with adjace t ality o
alternatinel matetiadd, sacdsaillyesser fdm driiéaptdie wibgaisdé B dxpemsine be also

roup.assenbly. [0074] In_an exenplary, sensor assenbly
Worka*%sﬁ %@%thlﬂﬂlemvb#mqﬁowﬁoéﬁﬁawi E¥et G|l 88 has been found

. i 0 VR r
tobe b el SR r e froaCale pfad s anRSs of ne
spacer i dyie€ ksrupproximateBobry thei cdder| of Yoy Sartisle Bk iof vigdddrbinbet Hpidtle to be
m cron to about 500 microns, A currently preferred

0.1

interropgfed-afh Herkablg rangeds cyment]ysbeligygst togye within gheutj hparticle size, to
' wb

sbout {SB6ERTeletocy 8 68 SIS BEEL LS UM relflc, o

JODRS|Hld MadiabiBh eiteikbgatiohusenttly Po4 yWeBI® 1 0fiht 108 €Y a radiation
Kapton, which is |ess expensive, are al so workable. A
sourcefl0fnsuchiag kiesss varichisalitecteaso npingnon Perticlse artarsst 270 at a
...l ayer 15 158 S.:been und to be workable.in a .
raii Gpoigon 2o | RIARELA G By O il § g
transforMb6ENRSS belelcbRd DPacalialioy Gétettdr 2PR QX 8P4 Shoto Abdeh Wires 272
order of the particle size of the dom nant particle to
would [pe cpmestaddg sheeappropngde Rlgeirisalrdenige of gn daterregation circuit in

converfong iRon o PRt & 1 Sngipe gy P 5% R g2 Fagased o
collectiaY fadusAudeest 8RS 1B0For 8L RN bitRe H&EEtdt 108! One or more filter, such
interrogation assenbly 264 in FIG 10 includes a

as emissietl Ak¢rolP2sand/erca pie4iltes 37 B (ersexaitatzayenadiating diltei)s may be included

. di t to i ' ticl f int t 270 at .

e SRS S P 5590 S et BOIERH 7 R

radiatié 1 BX fal B dReétbd QlrBetlythfoughdp8RaNIoB Y (v4. MBSk ABY hRfle of attack
may be detected by a‘radiati on detector 106, such as a

Al), withoutosatlirattteg, the\radeatiizdetenser 6be connected to the
evice of. an.interr

iate el i cal . i o
JBPEEFt 1 isbisieomanIF HufoRttinBaueRaiiR? oanitoli in a pipette,
generafiPPESGIREh & $ARAfred SUG inBSTde8hiSh pR%orh S THE PRASHLI &1 277 is

typically installed into the distal end of the pipette with a slip-fit. A pipette 278 may be

structured to interrogate particles, typically carried in an electrolyte fluid, using electrical

interrogation, radiation interrogation, or both. Desirably, the interrogation pipette 278
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coll ect and focus fluorescence 180 for detection by
the detector 106. One or nore filter, such as em ssion
w0 200ve70240@2, and/or a pre filter 273 (or exci tBCT/0U82008/013003
radiation filter), may be included in the radiation
interrogation assenbly. Wth an appropriate post
includdsid display ténacesuéht @t scorenr28@i cepable of I8lieatingivertdinrtesstresplts, and/or
directly through aperture 108 (vs. ,the.illustrated :
status, 4y V186 PESBPPE ComIRBUET 8385 ArdhRIE e PRaTSIER st in the
form of & hESMm L Anedi QP (Bhie HiGeharl bt bk, bAJ R 1fkePAdsiiabIS, the pipette
Interrogating pipettetip 276 installed in a pipetfe,
278 is geweeurad kg céiiBunishieckhith 8 cetputet tr pomasupoading sxterogatipodata for
pl atform., The proximal end 277 is L%ﬁicggéé 4nstall?d 84
storagq, aneyor aditipaal RrocetingG f Atser PRHRPR I3dIf 282 anq denress plypger 2
: ' e By, r i nterrogate
with a%{é’?ﬁ {c?l eé(gr,zigtt ypl c@?(@%gp{rﬂ%eﬁg}a%&gn el ectrolyte fluid,
Ye07Y EiRailedtatdsrerainagativenof @ wdikablegripette 288 arranged for
) interrogation, or both. Desirably. the _interrogation )
interrogatie pasticlosinpipetEatin, syl as il 29y Pipstte 288 15 adapted ferpinterrogation
. 80 a L.ndi [ e ho. s r:
using (fisscEREE RGPk NENTBHRET ERAL I hETIed BB hE B 200 by 0
reducefl @esdurt 6t suchorliapplied bypipehe 288 asauiteldnien 200e J-6hgo4 forms a
a histogram nunerical value, pie chart, bar chart,
sealed joit batween tip29ard huatin292 th@epnis sommupyatips vathyaicyetdd2. An

to ¢ Lcate w t.h a,.conputer to. Lt uploadi.n
edge opreERTauas on ek dro B LTBEbED PilbasR ap el et I ORE e
inteno@ﬁtﬂﬁﬁé?ﬂuﬁ% (thatUs 8ésiaBly @rd&PwiRindhe pipdie)dMithdeRdo? e8mponents
pl unger 284 with a thunb to extract a sanple froma

carriedoor! & pipetie tp i rway[(f@pRfacFwith ong of mopgseaniacs ad F4.af such contact
. structure of rkabl.e pipette 288 arranged for
pad is P’i?tse‘éﬁloaég? mﬁgﬁsﬁﬁqe@wg- in a pipette tip, such as tip
2@@78]&&&%(&@&3@ SrhGuRdAR! l%jarfé?n?ed_l 1! ﬁfd%@aﬂ%'v@a[ys,%dg%er optic
fluorescence, and/or eléctrical inpedance. Fluid is
cable rhasip medrpordted torteartsint 26@tiby frant 2 theee tknmte seurce | 0htoward an

) sucti on, plied b i pette 288. throu | upen S

inerroggtianigpmiso SUPh pi e eeBARE L GEHL SREIICHR PpTSEl pprtion of the

pipettd 2880 pf&€nt SmBR! Tirh FGAMTM:C 8lrhiPAkyVstiéh @lble M@ be éddloyed in
An edge connector 296 is desirably included in certain

alternapivpdetiess t38nsmitaediptien becthe irtatrogative zoog tit 4 mmotely disposed
. .Ci rcuitr¥ Q(Mthat is desirably carried within the
radiatign defe¢t@y 106y ¢ h sensor conponents carried on a pipette

tzr'{)gﬁ]iy]f:l‘@yl 39flu G ALk iasREEbIRE FHRARNCONY ﬁﬁ&n@ﬁﬁ providing an

such contact pad s present on the 1nsta
alternapiivp eddigtidni ipterfo@Bi@] arrartgemeoy geneavallysindicatedrae 366y Rbdiation
) arranged in alternative ways, €,0. fib tic cable .
interrogaijoraTANgeBF ot i8aludes 1 rriBeHh gicfls st § oh (Ckesigihl Copspiped in a
' . :

ppe A SONEE b1 ML L0 SLARDSRL A R By S cnse
The dipsoshble pipttte ttipewidl et tin o28Sfiber 302 ¢selight dipw) tieat Sbuthrduples!' to the

factor. Simlarly, such cable may be e LoXed,in . .
fiber iryfhednipritei WhendBe pirette tip 18 msaed- t Thealabar30din theghsragable pipette tip

will be BhEHIRIFbERNLA MREed & BmiRERL ¢l v di sposed
[0080] The fiber 302 (or light pipe) in the pipette tip will deliver the laser light
directly to the vicinity of the detection orifice 108 and shine straight across the orifice 108,

essentially transverse to the direction of fluid flow in the orifice 108. Particles (or cells) will
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radi ati on detector 106. [0079] FIG 13 illustrates a
partially assenbled fragnent of a pipette tip
w@e@idi2eng an al ternative radi ati on interrogatPORUS2008/013003

arrangement, generally indicated at 300. Radi ation
i nterrogation arrangenent 300 includes a "pigtail”

flow tH¥o@hethlsafpdt pdiBs (Etsstavabinto cavuabf)@ke déte@iodi @ilded8. Because
that has a short segnent of fiber extending toward

the exaiatipe radiasiopi lplétls errmttqsi inja dlre@hgragé)stanﬁélhd pagHeldp|the interrogation

t t
tayer 1fjp 5 rineyeRel, opa e iiees 1 G4 Rk OF s i of g i
Therefmeray&mmh@ﬁ&\te% Bel rhed FORES matriallihat fsleaafeb%p&merabtens
di Sposabl e pipette tip will be sandw ched between

eXCItati(alytadlstlmﬁ Radintien emitfedd80311 dimectionpefirord @art{cdes undgtgoing a Stokes-

i B RS ot ek RLBCEAS D8 S, SR B8 ok LS 4 o

includ@)ds akyiag straight across the orifice 108, essentially
transverse to the direction of fluid flowin the .
qﬂbsllclée\&% strlatutrédcdcesrding toceekths) privicipléd afwhe Ensmmg mvention may

this lig hasthe travel into r out t he .
be emplyedn raR B Rt STBB ngtr e gl « R piriné device in one
such nfe%da% 'u?é} M(E] bé Pmdetde\gltﬁ A d@wgé Et?&ttut‘aﬂ te H%%t;ﬁﬂidlékl Edftrained in
par af to the interrogation |ayer

a fluid tfloavisy thregihya fadtagibe dntdﬁ'bgﬁ(mrzoil@ of the d&utcepﬂbv&tal’réaﬂntalntlally

of such radiation. Therefore, ger 102 naytﬁgven be
single-fily asee! tor RwmAL dpkgcsion e{nllﬁétoﬁ@ iBHeR F@tgﬁ%&t appaptisle

G S0 59, 0 R e e e v

to extridtlal flisd sdrhplb€rone h datkesbnbyineteif i dyr THGe x cAgddmMrad tatioa o mprising
192 and/or a filter 190 may be included, as .desired.
a first ft@@@iqusgéwaael@ngtﬁlr wev@%mwﬂdnwgt ¢ Fddasiongdnigrrogation zone as a

pOI'thl’P Bf tﬂg ﬁrﬁ éie%sample hh%s 'tlﬂe% ﬁlb%gh”‘k%ﬁ%a‘rn% h%}/ls Qfste?({:@lec%%?e'rﬂtlc

erroga one

waveldhgth, toi@espondiag 1o Bm@ﬁﬁ)n&u@lhtlﬂiﬁfrbﬁﬁa patitis@indv@ulng dStokes-shift,
grow ded with a device structured to urge particles,
would badetgried ¢fteetive |gaindnfaraating abwtélmfgparaclﬁam ation

S[:ﬁhg#]rl?lf %}eé@? P T eg%ett(lgl?e I%g}%ee a %01\soNlﬁnrs%Iftes’ciJ 1?1%& ﬁxntcfis%ll hd of a

ent ssi on

pipette! 28I 8 fbANan a@hgh@se@nfdrtaaebehvzzs wtble@daehmg m@edsBry alignment
Stokes-shift in that radiation interrogation zone. The

betweamsthe dwp@ﬂablqﬂ@rcmn@emne@gtp@eétﬁtt\p@m the pipgiteloptagsp Neext, the

plunge{ 284?1 15 c}egﬁes %g\égﬁ&nﬁ){fzés{s {)ﬂgﬂ hfe tELF 8?rpg¢e%t Ibe analyzed from a

bulk IVRV@nBMEh ThydhiplOill fy@mﬂ? Belstr&d inhﬂe ik ee,tsbl%lr 220 prior to
interrogation zone as a portion of the fluid sanple

analysn‘Sl ditough einptltancoupranaRagiiapossiblhaVherny the plungand84 is released,

har act.eristic vvavele th, corr to.em ssion
andlor g I GHHOR o5 1T BOPTTIGNE WL a1 el Conufipg or
mterropﬁ’l‘lr’(lrfj 1?%oﬁ*%ll%ﬁt\%gul?tﬁfp‘?&ﬁlle‘(ﬁllt&ﬁ%lﬁbé ahAiamb 'tlQinseﬁg&VHlpette tip
article. [0082] I n one use of” the device,
276 to ;ohrmtelts thrqugBYlee ﬂsorlemecet dégledtivnaondeSoight @ melmlpleocfol@r
fluorescence detection methods could be incorporated. Fluorescent particles are detected and
counted. In general, a fixed volume of fluid is interrogated. This may be done optically or

using multiple electrodes and electric impedance. This enables volumetric cell counts to be
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pi pette 278 to forman air tight seal for air vent 228
and to establish the necessary alignnent between the
waele@podaeld e fl uorescence-sensing pipette tip apdl/ukm08/013003
pi pette optics. Next, the plunger 284 is depressed to
draw up an excess volune of the sanple to be analyzed
perfonﬁéd) nARalpti¢at réduits chaydrtdispieied ohla sna bspded 280L typically in the form
ypically be stored jn the input. reservoir 220 prior

ofa hl%t%graﬂlaqrfﬁ?%er Piet: daRadhy Qemﬁtﬁﬁﬁﬁb‘églsﬁﬁrﬂe%l sis

300841 Brr B el R ARl ol End B BERS Rl in Brcess

suctiorSprasurd that e ltheemér&dvﬁgregmaterattgfrgm@aﬁe associAtedoxith thelpisktte
vacuum profile wi|l desirably be applied to the

effectl‘seeti@samplypn);ﬁeﬁmSésuqtlpnM@swr@ opperahiectel %Wtawm@!mntm@e pipette tip; and

i) a subroiF BRRERELs ST E BhsSite FaMM s aRbO BN 1 Ful® Rids i B ow

througlT kHedeRSSTPottiddPs 1 the bRRttakip, det ect ed and counted. In
general, a fixed volume of fluid is interrogated. This

r[ﬁ984ieEmbmam¢ptS| mtwed)accgshmg;tom@rtmrmrmcmlemﬁtbd asstaand

r Cc inpedance |s enabl es volu trlc
invent G Ry 5o B S BH HELE A 1EN LTSGR PSHTY & froffglem from
bubbleg‘v %9{ rﬁXt@ dr Honfos Shple %(Neﬁfé é8%hrnt X@irﬁﬁir&d’ vélﬂn{ehget&%lﬂb
histogram or scatter plot. Finally, the pipette
cellulat vpbllr_ty df mdavidied celﬂm&a]qum pmsqaémwxedf lnBIWmdolofne identify/detect

spec1f1§l g§b¥ %%gﬁcf béﬁgreiesgeg&ot t%ﬁ & t1 at | n y)gﬁ:)ggg%getermme the
presen&d 6%H%r@sa@ﬁ§£ﬁﬂﬁ& gfjm‘éﬂetcnle ihe lﬁfuﬁ%lfsﬁeﬁsfl&?&it Unb@vrt ®lume, among

apply: 1) a first suction pressure operable to draw a
otherusesapl e into the pipette tip; and ii) a subsequent
d ction pressure profi|e over tine to cause a
d@éﬁle\g’hﬂﬁ Jaedan?r&wrkhﬁS&ﬁghd?Sﬁ@L%de Wsrticphar Wit refgrepggeto certain
1llustrapéd°&1tnlscfd1ﬁk19ts JUQQEF ﬁLotm?@éd;tBriﬁﬁlt e 6 #yéj{)fil‘ﬂe %Fe%{lgﬁ n@\he present
certain principles of the instant Tnvention
1nvent1loﬁ eldaytbh emtisudidd ipasthérabedific Yehisfwitlsandegarting &g ﬂtsysplrlt or
. g. freedon1fron1bubb|es) estimate or_ nonitor
essentlglaqh@raémsew rBgraondgating examplessplayeioman hanes non-flat
e Y,
conforﬁ%?lgﬁllﬁ,gng S%aéle(lrﬁsl,*l %%%m?’ E@Bg ohfy (Irtlbﬁl gf eq%‘r?%th %? !1 %)g) t8 uﬁ The

describef@aitiodim@rs 4i® t6 baicosdidered bnr&lae ﬂﬂmﬁn& aldy@@t rédtri6tive. The scope
anti body- conjugated dyes); and determ ne the presence
of the igvenficn iggherg ﬁtlnéwaqegitb& they anmn@?slﬁ aimsyagher thagiby the foregoing

descrll:@%lﬁ}o ?F%@ﬂgg{/\gﬁ{al 0] n e e n e SC r %ll&g gg 8 l{l%&ﬁ? 50& of the

claims \atd b’e@‘nﬂfr@&b@&viﬂ@n&ﬁ@fﬁj eillustrated errbodl nrent s,
such is not intended to [imt the scope of the
i nvention. The present invention may be enbodied in
ot her specific forns wthout departing fromits spirit
or essential characteristics. For non-limting
exanpl es, a |layer nmay have a non-flat conformation,
and may only extend along only a portion of the length
of a pipette tip. The
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descri bed enbodi nents are to be considered only as
illustrative and not restrictive. The scope of the
WO pasenti2en i s, therefore, indicated by the appeeities2008/013003
clainms rather than by the foregoing description. Al
changes which cone within the neaning and range of
equi val ency of the cl ai nsClaimst 0 be enbraced within
their scope.Clains What is claimed is: 1. In a pipette
tip of the type that may be used with a pipette to
What i§ 525864 ISa fluid sanple froma container of fluid by
the fluid sanple into a conduit stretching
f1r om aIn(H gipéte @ndf thewnetthar Mayoke R veidtda pipettbeo @itpet & Eluid
the i npraovenent conprising: fluid guidance
samplesﬁr@ru@tqw&m%@@é doid binapiriagghe Huidsnapia mgh@ CRAStH %@mg from a

distal e%ﬁqm%fd%{;@%xﬁﬁ RO QY lfe e% etFthﬂ% ﬂ(l)f! n%g'o{'é}lgér? rlsln

Ion zone e 0o perm

fluid gﬁd@ﬁ@sstﬁlhtufré adsaciatedivith eid t&:ﬁmntayldmﬁﬁgmreaaﬁ@ aﬁ&ﬁgddctb Provide
of interest that is entrained in fluid inspired into
Fesantroded tadiation intpreSRtRTY m%ﬁq@tl‘&t@meanﬁ getestien af htokes-shift

I‘?.glf'lf 8%61&3%8% f 51%' 0% grlg)%% n.}cfe ottlgyeres ng%{n% in Aid inspired
liRtdalPeduRN zone, said orlflce belng conflgured to

urge particles of interest into at |east approxinmately
S-ngl ellid improvment agedrdingde elaim dughered): The

rovene ccording to c id fluid.
sad 1RYEHEE StocT peBms EulHispapel BrFo Rty Sald aion
SHR$lBR bl dnk, QRAEHACS Beif 6&)ﬁf?éu|rémtor@€é BartieRs oftinterB& into at
i mprovenent according to ¢laim 3 her conpri sing:

dnasmappmxmlatdmfsu@lﬂ -8tk ﬂootravejehetrctaprIghof particl es of

ter Into substantial le-file for trave
rou Sﬁhes‘gmﬁofﬁi??‘}t @Fcorgmgf% glséfrPrar YheEht according to
said ﬂlﬁh %‘umaﬁ@e %ﬁﬁﬁfré BomPased aﬂ')d?ﬁ&ttﬁattlb Qu&%‘éll? BPadlie to ex01tat10n
plurality of stacked thin filmlayers; and a port

oﬁdﬁaom conduit is defined by a channel forned |n at
ne. thin filmlaye rovenent

ast r. e
cor dfl}f‘gqu[go%qnaq%agcor%qgll% Flgim gt F‘Hﬂ;l%ﬂ FIMBLERE at ed
an orlﬁ@etcgnﬁ%\ﬁe@to EQraI\/@ly pp%rtfc‘?ésr@f ifteRAl kS EutshittiallyBsififle-file for

| east bst I al y 0] ue to transm ssi on
ttresebthinswghghiddtfarazci t at i on radi ation. 7. The
~|;mrovfnent according to cla m 6, %yrther conpri si ng:
he improvement according to c aim 1, wherein:
said pipette tip comprises a plurality of stacked thin film layers; and
a portion of said conduit is defined by a channel formed in at least one thin film layer.
6. The improvement according to claim 5, wherein:
structure associated with one of said layers forms a barrier that is at least substantially opaque
to transmission therethrough of excitation radiation.
7. The improvement according to claim 6, further comprising:
a window configured to facilitate transmittance of excitation radiation for impingement of

such radiation onto particles located in a radiation interrogation zone associated with

an orifice.
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a wi ndow configured to facilitate transm ttance of

excitation radiation for inpingenent of such radiation
wo@nioo/oprdd i cl es | ocated in a radiation interr OREL/US2008/013003

zone associated with an orifice.8. The inprovenent

according to claim?7, wherein: said wi ndow conprises

& ar éeheompredunend atdording ¢s slaim 7awhatsst:r at e on whi ch

., Sgid stacked thin filmlayers are carried. 9..The. .
said Wil SOBIRENES AT A Fgutss ke SR RHAGs o Bt G gocked thin
aFkd 15?&53}@&%&9& i nterrogation conponent disposed to
permt electrical interrogation of fluid fl ow ng al ong

i d chreduigrovehient aberding tovikeime it furtheocanpgsing: cl ai m
9, rein: said first electrical interrogation . .
a first eéeq%hsaﬁéwﬁrrpgatm@mﬂns@ i2pqsed 1 Rereid leshisry 1 pgogation of fluid
v al qf | ulg boundary edge at a particul ar
é}g{:‘}g%{?glno(ﬁ Isglr?géogg?l& conduit. 11. The inprovenent
adcor dieginippoadn@éntaloorting t@claim Santiefein:st el ectri cal
. i nter r,og,iati on conponent is configured and arrang%d in
said firglagHal UNTEROSAOBCOMPOBERIAS pirecinred ke pemmygdeteeme the arrival of a

. ; - uid £ )
SRR 80Gar) PR N TR R ot aid ity 00 TR D
t1a. cl arke ithproweafieit Accddding té tlafh 9givbetein:cal

. _inter r.ogiati on conponent is configured and arranged in
said firglegsrigal interogatinacompoaraids orfigurehand greged ghharmony with a

C nt .to.nermt.verifi [ . .
PR RRict RGP P bioh SRl BPeflis PARIARE & o Ayl il rac
| AP0 ERId pageor ding to claim9, wherein: said first
el ectrical interrogation conponent is configured and
arr angBlt improvesmev peegirding ée elagn Inpheresi:her el ectri cal

. el nterr.ogation conponent to persmt determ nation of .
said iy R P e AT 2 Bt B e LB aflong it a
I g_e&ﬁfdee%ctﬁmtimbﬁogltorn_&ioﬂ%neﬁt th lpetrflit vBSREAREA Jf Phssasbfia
pipette tip. 14. The inprovenment according to claim 1,
vilnemai volurme pbflpidgbraughtan pntegogdtiomgane. al ong a | engt h

is; and i r-vent t iated with said
donaui T igmip st acsosing i dlaima 2y #8EiMEugh & sur f ace
said ﬁxfa@abaacﬁ iRFrBBAL A d Rk oREntdS 0K AL Yd A PASIMRES 6n h&nﬁﬁ\{gdvith one

ength axis.15. The inprovenent according to claim
farmadre otheo kiscirgiahigtersogatioh aehpenend roprmiindgtermanation of

Sv%rlllgr\rllmé:t(r:ig %glrtlbc et dount fcl)ra(%l% o ngo(%er: %rrt]iglesc?tj igtepésp t%ta% 5 etnitllﬁingglJ Qn fluid
inspired into said pipette tip.
14.  The improvement according to claim 1, wherein:
said pipette tip is elongate along a length axis; and
an air-vent aperture associated with said conduit is disposed to communicate through a

surface having a normal oriented generally transverse to said length axis.
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configured and arranged to transport radiation toward
said controlled radiation interrogation zone. 16. The
WO ppouewent according to claim15, wherein: sBCTUS2008/013003
radi ati on conducting el enment conprises a fiber optic
cabl e disposed in parallel to an interrogation |ayer
of5.sai ‘theinpebtren¢ntpcsardmgtth ataimad ifiathep compyising:
i scharged froma termnnal, end Olf sai.d cable. in

.d a .

a radiafipp cRRUSHng isaieahsandiighed behacraylavers fprming said pipgfie gp and
flud . ot CLf . o
o SO SR RS o oy AU PR aidald ERclle Ao
cingerrogatiord xorieher conprising: a pipette, said pipette
bei ng configured and arranged . to couple with said
p’r%xi n%llle_ Woﬁm%iaﬁc%ﬂﬁ@t@é at“inﬂ_5ef’"lhé@fri:ve to: pernit

seid a8 oh EBAO Rl SIcRUEY bORplShs lcp SRR LatfEb s B p AL o an
Viintdirogas@elyert of saidSgipéteetip fudhabtatahdiatiors thak bt ldédcharged from a
radi ation fromsaid source may inpinge upon partijcles

dgipigahenyl ofipard qable i aglirastjon pubstapkiady frangvaese 4@ p @irection of fluid
[ j . . |7 rding to
T B9 4 Do o Bricl o R IR BBEC7 2720
SDUr ceThinrotan@radtdrdigito alaimng eetticadomptisifg:
. detector. 19. An apparatus, conprising: an, elongate ]

a pipeti g9idipestedringropéicwsdring agaagadialcorpld veiusad mioximgal end of said
er}d'team!)u enivi n which fluid my flow, said | unen
SHPEHCHR RCFV6M'sai d distal end toward said pr oxi mal
epmtf appait aliddQd¥uctforC@NSHrokiidl PortRin Sfahid dondsit, 4@ N9
structured and arranged to urge particles entrained in
aoriang said radigiiiangintemeagation sengrvitio vespert so b sowrae phifadiation such that
singlefil & tr.avel ;. .a radiati.on. | nterrog}ii' Qn_zone, . o .4
di spos@d1a1A0 S00Y Sl SOWSE By ATPYISC WPPR Patgictys entrained in flui
const r figwin@throdghisiid @4dia@eH indifREtibR zBHRy, M t _
transm ssion of emi ssion radiation, froma particle
uhlder gbhgrignproBirok sicedriding toiglagmi 1d, whdiein:i on

said pilaigtiegcgr 5 ?s%lagg?cﬁgt?(g)’f sc}élgc}/eva { @g%;{o%gxiqﬁgl?lggpg{eléegﬁag{aﬁon detector.
transm ssion structure configured to permt excitation

radiation to inpinge on a particle present in said
r i at Aoapparaessagatrisorg:zone. 20. A net hod for

an copPACIRLILLAG A0 of, Tore Rariche, £OpIL O

a lumeRah WHi P Ruid 8y BbWesid Rinfenf didtBirdd PR RERUHA toward said
proximal end of said body, a constriction of said lumen being structured and arranged
to urge particles entrained in a fluid flowing therethrough toward substantially single-
file travel,

a radiation interrogation zone disposed in operable association with said constriction;

a window configured to permit transmission of emission radiation, from a particle undergoing
a Stokes-shift in said radiation interrogation zone, toward a radiation detector
disposed outside of said body; and

radiation transmission structure configured to permit excitation radiation to impinge on a

particle present in said radiation interrogation zone.
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a radiation interrogation zone of said device, toward
substantially single-file travel to permt detection
w@Rooeniweeé on radi ation that is emtted by a parc€T/UFm®08/013003
undergoi ng a Stokes-shift in said radiation
I nterrogation zone; using said device to extract a
f2Qui d Aangthed faromesropating crrmrurarimepam‘clef Iconinmisihg'pi ngi ng
radj ation, conprising.a fir

providicy gécll?g{’]@tdie&lcﬁé%?t&’f?&ttﬂ Argerpag Tl anicaiaedin fuid flowing through
'fapltaﬁfaﬁlgﬁ @ﬁt’eﬂﬁg%ﬂfﬁezoﬂé oft sng HEdign t%aﬁaéugstfahﬂﬂélﬁr |f§e travel to

ows therethrough; and detecti'ng radiation
s;mmntcﬂe@dmbﬁ@f emissidnadiatien énagiskemited bg a@artchlmgndemgomg a
sai d enmi.ssion radiation, effective to gain information
apekes-shaftan paid raiation interrogation zone;

using said device to extract a fluid sample from a bulk container of fluid;

impinging excitation radiation, comprising a first characteristic wavelength, into said
radiation interrogation zone as a portion of said fluid sample flows therethrough; and

detecting radiation having a second characteristic wavelength, corresponding to said emission

radiation, effective to gain information about said particle.
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