*2130553: - 1- " | NTEGRAL REAGENT Dl SPENSER'. The present invention relates to @

the field of reagent dis- penser devices and packages, partiCLi lay
suitable for repgat ed introduction of reagents into autonmated %Isypltgg‘ﬁe‘g
‘sys- tems. § Reagents are supplied to nost anal ytical systens from
sepa- ate reagent reservoirs by feed tubing. In many of these sys- tens,
theireagents are introduced into a fluid streamin a con- tinuous flow
conduit or into a reaction cuvette. The reservoirs are refilled from supply
containers in which the reagent is shipped 10 and stored. Sone types of
reagent storage containers use fram dible or breakable capsul es or
anpoul es to hol d | yophil i zetIHEEG DISHE 'eagent - in conbination with
a reconstituting fluid. This |yophilized form provides the advantage of
- long- term stabilitEpecpreseny fintention pelates &@ theafbedd of kBagent digone systens
- have used di scr. t i ' e icient for ‘a
single reacti Oﬁhgaing?‘gxﬁeg@nﬁﬁgﬁga@ﬁggﬂgﬁﬁﬁ{% ki eLJr'engaént t herein.
O ten, .t he por -repeafiedointrpducyiank afjceagentihi intot dnsonatedt ar@dybiz@lirsysrs used in
the system as -an.gptical cuvette. This type of reaction vessel test 20 pack
is disclosed in U S Patent No. Re. 29,725; U. S. Patent No. 3,986, 834,
and U S. Patent No. 3,036,894. Certain of these devices provide for
filtering capgcity y.re lqr. sanpl jltered prior to
their intr odu%t i on %Mr;:%ﬁg?%ag%gg%edgﬁgrﬁé? .‘“%‘??{se‘a.%‘c soé’e"ﬁ' ?%’ra'exarrpl e
in U S. 25 Pat erte Neagét]Bagedpdirs by feed tubing. In many of these sys-

tems, the. reagents are introduced into a fluid stream in a con-

tinuous flow conduit or into a reaction cuvette. The reservoirs
are refilled from supply contéiners in which the reagent is shipped -

10 and stored. Some ﬁypes of reagent storage containers use fran-
gible or breakable capsules or ami:oﬁles to hold lyophilized or
othe:wise. dried reage.nt in combination with a reconstituting
£luid. This lyophilized form provides the afi;raxitage of long-
term stability and shelf life in sto:éd' reagent, "

15 Some systems have used discrete reaction. packages which
include reagent sufficient for a single reaction. Sample is
introduced and reacts with the reagent therein. Often, the por-
tion of the package in which the reaction occurs is used in thé
system as an optical cuvette. This type of reaction vessel test

20 pack is disclosed in U. 's. Patent No. Re. 29,725; U. S. Patent
No. 3,986,834; and U. S. P_aterﬁ: No. 3,036,894. Certain of these
devices provide for filtering .c_apacity' whereby reagent and/or
-sample are filtered prior to their introduction into a
reaction chamber. This is disclosed for example in U.S.

25 Patent No. 3,437,452. '



mé of these provides an integral package conmbining a stable _

) rage/ shi pnment container, reconstituting vessel,- reagent reser- voir and
~di spenser which delivers liquid reagent for repeated aspirati.on of reaction
aliquots. 5 One of the nost advanced types of anal ytical syst-ens is a
continuous flow system using conduits whose inner walls are coated with_.an
imm scible liquid, such as the systemdescribed in Snmythe et al, U S w
Pat ent No. 3,479,141, which dPsCloses a transport systemfor auto- |Onmatic

anal ysi s appataaeust ithesshprdvidessani iteddalappeRass conbiinify aBRipEs ar e
processedstas a fLowi n? fluid streamw th, substantially no contam nation
bet ween segReTY & EREPT F8PHHBE T mEPC SRR " TAS 8t T 28RM &°%%4rri er segnents
of silicowdroand dimpensethwisichadeinvedscaidvda deagénd B6r Tepédteae encapsul ates

t he aqueous.liquid_seqg- l5menis, substantially conpletely elimnating the

i nterm xiarfé’ifﬁtqgﬁc°cfe§és]alc\?£°'1 f‘gt‘?"&t%'egrrent.s. Reagents are separately

i ntroduced orona ebrthe npes dassiced typgs dfNamNRyYeRili syeakad ashi on as descri bed

with respect t.0 eyi ous _continuous flow systens. In_Snythe et al, U S.
Patent NoO. °ﬁ?%§‘,9'&4é!}°"25¥ %teef“e%“tlﬁe""f'%‘]‘ig‘ét‘%ﬁ‘ O{L?‘F’éd’d‘éﬁﬁ 3 fto a noving
st r eam ofcopaerp wétls @gnbmii sciibe (WiquidjesudhOas tGE =yseai)idescribgals fl ow system

.and ‘allo of.an increase in the efficiency and throughput of sanple
- processi \rll% glt%tlhﬁgetl ﬁ?'eg’l’oisl’%'ff@ﬁ N b‘ﬂBeJc“IVal ves, the reagent is

i nt roduceshiby qiseXasiem(p thansport syst2bcfdrl euto-qui d | ayer encapsul ating the
ments: The, immjscible liquid |layer reforns after

sel ecteg s%n"g)l_ e Seguer ( . > !
i nj ect i oM"aFd r?ﬁ?ﬁ‘fsgfn PRAFANUE 1 PRiGH ¢ \Penits BF Arpeusc Lii8ver. Air and
sanpl e arsampldschre Pabcrisyedapi 4 FLGEnYi Auda Heebon WK Bupaahodieal |y dips into
a sanpl e'nocggdta;rpneatkmﬂ bggvieglneselgine utisxc.i iAs'fls.lﬂairgpgl%mEre ciogcguri(%dyn%ed to the | nl et
intersample carrier segments of silicone are used. This patent:
teaches that the siiicqne encé?sulatés the aqueous liquid seg-
15 ments, substantiéliy cdmpletély eliminatin§ the intermixing of
succeésiv; liquid segpents. ﬁeagénts are separately introduced
on a continous basis, e.g. in 6onvéntional fashion as desc:ibéd .
~with respect to previous continuous flow systems.
In Smythelet al, U. S. Patent No. 4,253,846,
20 selective injection of ieagent into
a moving streﬁm of sample'seéments is provided to such a contin-
uqus flow system and allows for an increase in the efficiency |
and throughput of sample processing. Using injectors such as
poppet valves, the keagent is.intrcduced by piercing the immis-
25c¢ible liquid layer encapsulating the selected saﬁple segments.
The immiscible.liquid layer reforms after injection to maintain
sample_integtity and prevent carryover. Air Qnd sample are alter-
pately aspirated via a probe which periodically dips into a saaple.

cup. The immiscible liquid is said to be introduced to the inlet



< T .
end* of the probe by an applicator (not shown) and aspirated along with air |
bet'ween *successi ve sanpl e i mersions: The inmi scible liquid can be a !
£1 uor ocarbon and:both the conduit, wall and the poppet valve tip can be a
fluorinated polymer. This patent does 5 not further address the actual

mechani smof inmscible liquid introduction and clearly indicates that it

is sawarate fromthe on-line introduction of reagent. Diebler et al, U S

Pat ent No. 4, 121,466, disclose a netering apparatus useful 10 to either

di spense or aspirate sanple. The surface of the aspi- rating probe is

coated with an inmmscible liquid filmwhich, in the preferred enbodi nent,

is flowed continuotfd 9f FERPPR® BYc?n APRYISALSS, (ARS ShavphABdasPATatedealong

substanti al |y equajithOaif'Bediabh lsibdd2B1velbEnp18 OirderdiBnde BYEN A iN1e
aspirated into the probe inlet. During.inmersion, excess | nm scl Bre |i qui d

on the peri- 15. phtt®id 5apRe & flparasarhanasnd Betho theysordnit awadl ofndt Bee | i qui d

bei ng aspirated bupoppet Rhve ftip Fah BLBL N uHInhb&s PS1FRE: SULLAC Fatent SibesdUr 1 NY
aspiration, a thin filmof immscible liquid continuously wets the interior

probe surface. AS P9 fPFthpe addregs: ther actiyal meahsnismy off immipsibde phiguid quid is

conmenced SO as t OidtRodfcRismaRdl c2faral Oftditdtes e TIREALAla8h Vel Whe
w t hdrawal thereof fromthe liguid. Segnments of the inmm.scible I'iquid and

aspirated liquid a?"é"f"ffk"‘r?e*’ﬁf%d“fﬁ{:‘tf’eggi'\?éﬁ"tpassed al ong the probe system

Snythe, U S. Patent Npiebfer?%0.ad9u. EEfratent! fol RE170R¢E,NUOUS flow systens
described 25 in thg*%ﬁlﬁove Snythe et al and Diebler et al patents and

addresses the need O} PP HEE I8 BPRISEEUSN PSS appl i cati on of protective

10 to either dispense or aspirate sample. The surface of the aspi-
rating probe is coated with an immiscible liquid film which,
in the preferred embodiment, is flowed continuously down the
- peripheral probe surface at a rate substantially equal to the
aspiration rate, so as to be eventually aspirated into the probe
inlet. ﬁuring immersion, excess immiscible liquid on the peri- .
15,phe;a; probe surface floats onto the surface of the liguid being
' aspirated but a small film remains on the p:oEe surface. Also,
dqting aspiration, a thin film of immiscible liquid continuously
wets the interior probe surface. As the probe is withdrawn,
the flow of immiscible liquid is éommqnced s0 as to be aspirated
20 along the probe immediately upon withdrawal thereoflfrom the
liquid. Segments of the immiscible liquid and aspirated liquid
&:e therefore successively passed along the proﬁe system.
Smythe, U. S. Patent No. 4,259,291,
refers to the_continuous r;ow systems described
25 in the above Smythe et al ané biebler et al patents and addresses
the need for more precise and uniform application of protective

immiscible liquid coatings. An appiicator directly surrounds



; —

[ scible liquid coatings. An applicator directly surrounds -4- the
pggLe and layers a thin uniformfilmof inmscible liquid on the outer
surface thereof. The applicator is noved relative to the probe to coat its
outer surface. An aspirating ngchanisn1connected to the probe alternately
aspirates controlled volunmes 5 of Tair and aqueous sanpl e therethrough. -
| mriscible liugid is said to be drawn into the probe along with the air w
Sedhwtprabeaand dlaykrsiaithial weyifarmEidmplfe immdseibleegigaia encased
within the immscible liquid are passed along the probe to a rotary val ve
whiazh tihenmfters ssflaces fiheaxteof .aq Theu appdiiglagorn isOmowed tedattihe probe to
a conduit for dispensing to an analytical system As described herein, a
podie Jhenprabe ke fOaf d4s Quters Gurfageout Anhaspispéingemeghanésnnt er pl ay
of surface forceiqof the liquid in_conbination with the wetting forces of

t hEMRRcEed;tg She probe, QHﬂéﬁﬁégbééPiFétFﬁecPPﬁﬁﬁliﬁﬁf3EETT9ﬁFnbtPe. %5
' CI1 ¢ | | hi . .
B, A4 i el Fampa A et A1 Bon @59??)3&?5235{%@53 i oo efo
. _ _ A mic? .
Phediei¥d Be Brifie® {ptd RNRpeEbC o' BiHH° Y 12 spkhdpe 38, 01 D1

| | Qepd ratedsipi MRua] ia&&@rhﬁ%il%@@%#@_ei Rhal agk08egibhis 28ndhsegeoment .
Reagent 4is introduced "down- strea in a manner Which is not further
-desditihied thitadmmifsctibd ealldguidaazet paksedpadvngedhanpedyanes & one sort or
another in the el mnation of successive sanple interm x- ing and carryover.
Thirotaxy vadviecahimhddiransfesgnieach aspirasednpguecusssampbeibm in the '
1bmerovenent of continuous flow sys- .

turn from the probe to a conduit for dispensing to an analytical

. system. As described herein, a pooi of wiped immiscible liquid

forms about the probe due to the interplay of surface forces

of the liquid in combination with the wetting forces of the immis-

cible liquid with the respect to the probe surface. When thé.
15 sample cup is withdrawn from the ptobe,.this pool forms a small

globule of immiscible liquid over thé inlet of the probe, inas-

much as it preferentially wets the probe material- to the substan-

tial exclusion of the agqueous sample. - This patent teaches that

the globule of immiscible liquid is aspirated into the probe
20 inlet along with an air segment. Reagent is introduced "down-

stream” in a manner which is-not_further described.

Each of the above patents has provided an advance of one

sort or another in the elmination of successive sample intermix-

ing and carryover. This end has been widely recognized as a
25imajor consideration in the improvement of continuous flow sys-

tems. The combined references provide a significant background

literature on the technology available to prevent interaction

°f segments in continuous flow analysis systems.



tenms. Thé conbined references provide a significant background literature
on the-technol ogy ,available-to prevent interaction of segnments in
¢ontinuous flow anal ysis systens. Nonet hel ess, none of these has
provided an i:ntegral reagent dispenser which is adapted to control the
introduction of precise volumes of immscible liquids to analyzer systens
of thg contin- uous flow type. Continuous flow systens. using conduits whose
5 inner walls are coated with an inm scible |iquid have not been previously
avai |l abl e, and thus have not heretofore presented a need such as that
addressed by the present invention. = -6- A-new concept in controlled
fluid handling has been. devel oped for se<4n a new generation of clinical
chem stry anal ysis systens. These are continuous flow systens using

condui ts whosenofdehieYEss 5 fore OOl Qb (g ﬂ&bfdé’&_%sﬁ{téﬁlsge%%nt
liquid. Con- 5 trolled i ntroduction of sufficient anounts of 'S

i mmi sci bl @gispénselri which tisadddpted Nto REEfoD Pt ity sdud iR Yo Phechiyies
havi ng now-been recogni zed and t he .need addressed, the present invention
provi des wolumesgefl imeigeitlel bipnsds i alrlyzsemystens mf dhecaperdinend
positions a lens of immscible liquid for 10 introduction into the system

The i nt egueRrs dfLeentepe of GPRGinuRNS W FLHERS Yolng ieanduika whedescibl e |

o 4 47 Gk Rafls 220 CoddEa AR "dh e {¥e BN £ IS B
previously available, and thus have not heretofore presented

a need such as that addressed by the present invention.



C onent provided with a reagent dispenser well having an ppeni ng adapt ed
-t resent a liquid reagent for w thdrawal therethrough and means for
positioning a lens of inm'scible |iquid between the surface of such reagent
when contained in said well and the opening thereof. For exanple, the

di spenser can have 20 suitable dinensions and an inner surface, usuall. yw
hydrophi l i c, which conmbine with §he wetting characteristics of the reagent
to forma concave reagent neniscus suitably reliable to position a drop of
i mi‘sci bl e | iAyRRv cPRRePE O, cmtrotied il anghing hascberns fevedepediel | i nner

di amet er fb§ 3k {m§tnﬂbeﬂer5m§x 6# ci:ﬂﬁcgi chgxﬁﬁ'{?}% aﬁsxg r@ystz@nﬂs plus twce
the radi us of the nmeniScus curva- ture, usually less thanabout’0.25 inch
(6.4mm . Sbeﬁebﬁge &entipyeus,ElQw systeps YshP@ COBEHILR HhoFe inped y wet by the

reagent a8l dre %ogted' Siﬂyﬁr&ob@%éés‘%ea rhmhi‘é‘cxﬂi@ﬁ%&ﬁd eggaodi ment, the
nmeni scus curvature is control by the surface tension of the partlcul ar

r eagent s [trejlied infredustionTRé %‘r‘-é‘ﬁ’ie# iapeynse| ¢ff &his dmnisciblens a discrete |ens
5 (so-caligghabesaueical dokSenahpRpl: BierdiQoh i PR 3Ps6n0f ohif er faci al
tensions of the three fluids (reagent, immscible Tiquid and air) at those
poi nts ofhaﬂﬂ‘!e@‘bﬁa%‘b‘m&%ﬂd aad W@BP&t‘Ft’tﬁsée‘ihéhbé’FF?ﬂéry of the lens.

The | ens ;50 e@bd ot aes Gl EtehYall Qeagrea&mspynsgb%qem%xs‘en%@ape of the
meni scus. Preferably, the 10 reagent dispenser further includes an

i nt egral Iayl’ﬁé‘éédieaﬂw L peritdeny AlAng PledBRifeibIphdiarddrios of |iquid

reagento ';ﬁtszQ&tﬁ%afﬂ%euheasfsﬁ:ﬂﬂemrhé ‘iﬁ@éééﬁh raﬂaaelaslag dd exibl e side walls and
a plurality of breakabl e capsul es which are broken by external pressure on:
invention properly positions that immiscible liquid which replen-

Tﬁ I ntegral reagent dispenser disclosed conprises a reagent 15 di spénser

ishes the coating on the conduits of these continuous f£low sys-
tems, |
The integral reagent dispense:_disclosed comprises a reagent ’
15 dispenser component provided with a feagent dispenser well having
an opening adapted-téfp:esent a liquid.reagent for withdtawal'_
therethrough ahd means for positioning a lens of immiscible liquid
‘between the surface of such reagent vhen contained in said well
and the opening thereof. For example, the dispenser can have
20 suitable dimensions and an inner surface, usually hydrophilic,
which combine with the wetting characteristics of the reagent
to form a céncave feagent meniscus suitably reliable to position
a drop of immiscible liquid thereon. 1In this embodiment, the
dispenser well inner dizmeter is at most zbout that of the di-
stamete: of the lens plus twice the radius ¢f the meniscus curva-

.ture, usually less than about 0.25 inzh (6.%am). So long .as the well.



said side walls to reconstitute the contents thereof into a liquid 15 @
feagent. In a particutarly preferré&d enbodi ment, the integral reagent '
(i spenser of the invention conprises (a) a reagent dispenser assenbly

“having a dispenser housing and, therein, first and second reagent dispenser
components, each provided with a di spenser * well having a hydrophilic

i nne%e sur face antP"ah Jushege df Sealevesrbyophe seagephiaaibue-0. S byaesr (6. 4m)

and (b) a reageniniiesahVele pASRertd ¥mbithitt , AR 140Ld B0 18Nd, :
therein, a first reservoir com ponent containing at |east one reagent of a

conposi tion ef feRantiRiled 't!ef‘%tsaﬁf%?er?d'éf@WF heha BENPFHan F@agensotiaai@d with

sai d first reagefy usld SPeRs @kof @eSikmbyiviai tqaia le6amnt a WisciRaURAL thereto 25
as a liquid, and a second reservoir conponent containing the remaining

reagents of saPd!¥oRPIER thegASMAE dssorhageb futi ton timpPlasee Afdinteatasiel

di spenser to supgn¥isal 8¢ r&m&%@&m%’egqgéagkhér%x@isé?bl% Ligduh thnal N One
exanpl e of this enbodi nent, each reservoir conponent includes a

breakabl e capsul ¥ &P?ﬁeng%"é'ag%t"-hfﬁfsp’é@gc?‘?“ﬁéﬁ whirhaconssptitei zed powder

formas vell as gnebpaalRbiye of amsUldasC Ol TunE s £6:50@ NSt bddtbhNg 1d-gui d
~therefor. This exan‘gl e of the preferred enbodi nent confers nunerous 5

advant ages, i nclSAFPRJPY FR® CORRAVECTHIPS t Fr S PBPLisGHT x BEPErFRPLEdit®At s and

i nherently secmr;eeaga.wamms:preuséwpimua&c Rk Qqe@gt:eﬁwa&&c@aeféaswmz or
reconstitution, mxi | spensi ng havi nqﬁa con- guration adapted to

present immisci it%e lﬁ‘aidd“o?ﬁﬂ"%r pFRe &PPRop oFf ligpidgt ﬁ)‘gF@agéntfgf fesAnRiSpi r ati on

through an anal Y¥QEaéUnQbFesLchﬁthgﬂnQrﬁ\éﬁmlecmteeﬁgﬁsSﬂlil4%@@ra(i'ﬂﬁ} ng
rotation on an anal yzer turntable. Further, the dispenser is integrally
formed so as - of breakable capsules which are broken by external pressure on

said side walls to reconstitute the contents thereof into a liquid
15 reagent.

In a particularly preferred embodzment, the integral reagent "
dlspenser of the invention comprises (a) a reagent dispenser
assembly baving a dispenser housing and, therein, first and second
reagent dispenser components, each provided with-a dispenser

: Qell having a hydrophilic inner surface and an inner diameter of -
20 1ess than about 0.25 inch (6.4mm) and (b) a reagent reservoir assembly
. having a reservoir hou;ing and, therein, a first reservoir com-
ponent contain?ng at.leést one reagent of a composition effective
to detectably react with a sample and associated with said first
reagent dispenser to supply said at least one reagent thereto
25 as a liquid; ané a sécond reservoir component containing the
reraining reagents of said composition and associated with said
sacond reagent dispenser to supply said remaining reagent thereto’

é&s 2 liguid. 1In one example of this embodiment, each reservoir



paration and package refilling. In order that the invention nay be nore
'y understood, 15 various enbodi nents thereof will now be :descri bed, by
way of exanple only, with reference to the acconpanying draw ngs, wherein:
Fig. 1 is an isonetric view of a preferred enbodi nent of the integral
reagent di spenser in accordance with the invention; Fig. 2 is a
cross-sectional view of the same enbodi nent of the integral reagent
'di spenser depicted in Fig. & dhown here 5 as prepared for use; Fig. 3 is
~an enl arged partial view of the dispenser well of Fig. 2; .Fig. 4is a top
Vi Qeniorieht iificAdals acdieakatlepecapsulel congaidingOreagenki,gasS is an
i sometric view of another preferred enbodi - nent of the integral reagent
di Getadbed, tie d Nyophidized powders forar ass weddt asnal brieekabflet he sane
enbodi ment of the integral reagent dispenser .depicted in Fig. 5 shown here
as qapepdrec ot indag %reconsﬁxgutmgs liquigd kheredPri-he integral reagent
di spenser of Fig. 6; Fi 8 |s an | ar artlal |em/of anot her
 embodi il Sorexamplenafgihe REASETT e sa@e%e Fﬁx?er‘?f‘f“&ﬁ%u ch

includes an im s |bIe I| | Ien oke

er AAVandAageFirallnG mré%&é‘r?tged §pé‘ﬁg‘éﬁ‘% gégd entfd Fig.

10 155 air;[hoe%e\ﬁte.‘l.\g Yed Gé 'ﬂ}tc%rgﬁlngr W@hﬂiﬁ%ﬁn%ﬂgorporated with

a vessel for reconstitution, mixing and dispensing having a con-

'.(éégprevent the risks.of contanination and error, i nherent in manual reagent
f

figuratién adapted to preSent immiscible fluid-ahd a plurality
. of related reagents fof aspiration through an-analyzer probe
19 and té prevent contents spillage during rotation on an analyzer
turntable. Further, the dispenser is integrally formed so as
to prevent the risks of ¢ontaminatioﬁ and erro;'inherent in manual
reagent éreparaﬁion and péckage.réfilliné.
In order that the invention may be more fully understood,
15 various embodiments thereof will now be described, by way of

example only, with reference to the accompanying drawings, wherein:



" of Fig. 8. - 10 - Although specific ternms are used in the follow ng
descri-p-- tion for clarity, -they refer only to the particul ar enbodi nents

.selected for illustration, and are not intended to |i'mt the scope of-the
invention. 5 The reagent package of the present invention is '
particularly suitable for use in association with either batch type or con-
ti ndgus flow anal yzers which aspirate sanple(s), reagent(s) and inmscible
| i quid(s) through a probe assenbly. Sanple fluids on which tests are
performed include biological, physiaological, 10 industrial, environnmental
and other types of liquids. OF parti- cular interest are biological |iquids
such as whol e bl ood, .serum plasma, urine, cerebrospinal fluid, broth and
other culture nedia and supernatants as well as fractions of any of them
Each pack- age holds at |east sone of the individual reagents eof a conven-
15 tional reagent conposition known for ghe_analysis of the above-
descri bed sanples, in anounts sufficient for testing of a plurality of
sanpl es. The pr rred;LNQLSe¢) EQuid_j s en L6 f iallyewets
t he i nner and ogﬁéf gr%gggéu?%gﬁggkgﬁdb?ﬁ% ?gngrEﬁ%ﬁ?‘ﬁ%&f%%@é&g@éﬁﬁégf

condui ts i Rhbhent¥gkam I:Qaéeﬂgsg?%éﬂﬁéé" i80a8¢6L88hER WitR! tnét f&%eﬂ%&r@'ﬁ

“in the systemand s usual uorocarbon. Referring nowto Fig. 1,

two-reagent resgigQi R/ §5SREBEEESPEEELUSNAL AFewhOBNLhE 0OBaMée NEmISEPDiE €
portions of a conplete reagent conposition necessary for the analysis of a

sanpl e. 250Fwohecdgtagrakseeagentddippanser pdepigeed incFigeslp skoweritere
resers 5 as prepared for use; | .
f;g: 3 is an gnlarged partial view of the dispenser well
of Fig. 2;
.Fig. 4 is a top view of the integral reagent dispensér'of
Fig. 2; _ : .
19 Fig. 5 is an isometric view of another preferred embodi-
ment of the integral reagent dispenser of the invention; -
Fig. 6 is a cross-éectional view of the same embodiment
of the integral reagent dispénser depicted-iq Fig. 5, shown here
as prepared for use{
13 Fig. 7 is ﬁ.top view of the integrél reagen£ dispenser of
Fig. &; | |
Fig. 8 is an enlarged partial view of another embodiment
of the€ integral reagent dispenser of thé invention which includes
an immiscible liquid lens yoke;
20 Fig. 9 is a cross~sectional view of the integral reagent
dispenser of Fig. 8; and
Fig. 10 is a top view of the integral reagent dispenser

of Fig. 8.



vogégassenbly 10 having a reservoir housing 12 and a reagent supply
comgenent for each of the two reagents to be dispensed. . Reservoir
housing 12 includes integral flexible side walls 14 which are .conti nuous

wi th back wall 16, front wall 18 and top 20. Reservoir housing 12 is fixed
to base 22 by conventional adhesive or bonding techniques to forman .
enclosure. Base 22 5 is providediow th an inclined floor 24 to maxi m ze e
avail ability of reagent contents, shard fins 26 to insure against occlusion
of openings i nAltheuqhaskesdbic $aptpioﬂe ueed ipgthghFellopingy delkerdesi r ed

structural t{olrng% Lyaaty.s‘%kspttsf*upg.u# 25 %naf J}wénag ehbodlifnk Ul @- tion

chanber i n housing 12, separa es reagent supply 10 conponents
30 and 40 sfReatpshfo dikystoatiphy avdmrsneat igeendediei Siddtctifponent wal | 31,

reagent [eflleCaPsid Gnom ichis filled with I'yophilized re- agent [err]
powder, reco gtﬁouit&l na %\Itaél%]d capsule 34 which is filled with

reconsti But i ngThe gedsgntPagkryescs thp|presensyipvession e pgohicular®> supply
conponent é]iﬂtkﬁlesk!@ﬁ%@@tihaﬂs%ciﬁ%ﬁ iieh JiQhH‘Qa@éi’PYf‘pe desehl bed reagent

supply component but for its position. such, 1t conprises an encl osed
conponent wiupus Eloy eag%srmhwpswieane smlensbomeaemts)yem li zed reagent

R2 powder, u{,ﬁg@ﬁ'lesﬁghié{fsb n&:k&ﬁ#hdpﬁgpsalégemb % \Myaﬁglecgmﬁbns

reconstituting Iiqui 5, supply troug . After appropriate
package prepahigh G?Ftsasﬁdesltﬁ’FWd11‘#“66t'-1&9!°9§e#bwphx§ﬂ|9§¢gﬁ°ebnponent troughs -

36 and 46 £achcAgh! Ve%(n!o‘%ﬁ?rﬂ:%&'ér}&t G‘Q:ek' e deC2RNks L Oofll pfaf:%{ ent com

ponents of a reagent di spenser assenbly. Still referring to Fig. 1, reagent
di spenser e@enitgrSG 28 pirlogikad hlqs\iiéi)éﬁsbrashMFr@%'JQ- ameum di spenser '

conmponent £f%sma, urine, cerebrospinal fluid, broth and other culture media
and supernatidnts as well as_fractions of any of them. Each pack-
age holds at least some of the individual reagents of a conven-

15 tional reagent composition known for the énalysis of therabove~
described samples, in amounts su{ficient for testing of a pluralicy
of szmples. The preferred iﬁmiscibié'liquié is one which préf-. -
erentially wets the inner and outer prode surfaces and the“inne:
wall surfaces of the conduits in the system to the substantial

20 gxclusion of all other fluids in the system and is usually a
fluorocarbon.

Referring now to Fig. 1, a two-reagent reservoir/dispenser
pacfage I, as shown, contains separated portions of a ccmplete
reagent composition necessary for the analysis of a sample.

25 Two-reagent_resérvoir/dispenser package I includes a reagent reser-
voir assembly 10 having a reservoir housing 12 and a reagent

supply component for each of the two reagents to be dispensed.



each of ‘the two reagents to be di spensed. Di spenser housing 52 includes ‘ézﬂ)
housi ng wall 54, which'fornms an enclosure with top 56 and base 58. Base 58

is provided with a stepped floor 60, the step height of which is
comrensurate-with the height of filter -- 12 - cups 78 and 88. Divider

64 separates the reagent dispensér égnr’ponents provi ded for each of the

Conpr Scs RERSRYRY BOR, 1 daghuaRR Lpsebgall EAGRI0HS, AP BALFA Ao
di | L 575, the.interior. of wiich_i fined di | | |1
76 havi g W ERoRRY CoRE RN, Mg, ook Re1d, 48 FRORE) wALE TH Rhe EoRagon
whi fl Hal | A ' Lped d
her eby diect BRente i BelilRl 180 Elxby €ATBRRE 22} pb QURPRNEORLE TC

interior QgndsINANYR bMRIdingO tekBnigResh tbheokat BAMenkRoBGEESN BAsEt 8pdi NY
vol une of reagent R liquid. Reagent 'R2 di spenser conponent 80 is

subst ansi dlsl prio¥dideldc ali tho anhd nelldnedd€leoirbed coagarimizapanatlabobpepent
but for its position and operates in the same manner. As such, it conprises
15a suppl piHhaoeageht comkgntsal Ishazd Eins 26| so83nshickt egadnstindedlypioner
well 85, the interior of which is defined by dispenser well wall 86 havin
hydr ophi | iof ORe&ings fidc &h@7 Pagkagens SHPREEEs £15SaA38 Bbléhcﬁrﬁasdguﬁi%%b#%g
di mensi ons whi ¢h cqQoperate with the hydrophilic inner surfaces_77 and 87
respec-  2BEIGERTal FIGIALRY it SedRgtat, BPFLIPRE BF DAUSLPE.LA £RGr bRRULE"

AR T e T B LA IENE R SR
10 components 30 and 40.
| Reagent R, supply component 30 comprises component wall
31, reagent R, capsule 32, which is filled with lyophilized re-
agent R, powder, reconstituting liquid capsule 34 which is filled
with reconstituting liquid-35_and a supply tfough 36.'lRéagent
15 Ré supply component 40 is substantidlly identical to. the above- .
described reagent supply component but for its position. As
such, it comprises an enclosed component wall 41, reagent R2
capsule 42 which contains lyophilized reagent R, powder, recon-
stituting liquid capsule 44 which contains reconstituting liquid
20 45, and supply trough 46. After appropriate paékage preparation,
as'deécribed in detail below, supply cdmponent'troughs 36 and
46 each deliver réconstituted liquid reagent to different com-
ponent; of a ieagent.dispenser asseﬁbly.
Still referring to Fig. 1, reagent dispenser assembly 50
25 includes a dispenser housing 52 and a dispenser component for
each of the two reagents to be dispensed. Dispenser housing
52 includes housing wall 54, which forms an enclosure with top

56 and base 58. Base 58 is provided with a stepped floor 60,

" the step height of which is comménsurate with the heightcﬂ'filter



mth reference to later drawings. Fig. 2 shows a cross-section of
@-reagent package | as 25prepared for use. To prepare-di spenser package |
or positioning of an i i Sci'bl € 1 quid lens, and liquid aspiration, it is
tilted teupserd and 88acloiwiddr 86 se{:&ﬁ)ﬁhbluaesiagewhiﬁaelaée@rcemi orced in-
war dly by external éessure ?gpl i ed manual |y or %/ a suitably designed .-
appar at URe™ePE BFRYiged £55 fash of they fwo srecaparizuted, liiqyid resgppnfser packagé"
is gently rowdegent mérmgaﬁel:tw.@o.md 70 Xofigtiles a supbly-poet the |yophilized

reagent wgers V\‘nléé 4ts respective recongti- tuting liquid. After m xing,
t he di sp s&fougad 3 YRS PR &Ry tfbl'teﬁe’bdg?tqiaﬁe ﬁ’c')vbrflﬂ'n the drawi ng and

can thes ef tiy ibteriosiof GhieBek @Bfihell WyNBodHeRserCREMENQLL t7abl € or ot her
transport in an aut gr_}at ed anal ysis system  Such a system
.r

' 5t
can be, '?‘OEE %Q’iﬂb‘?"g‘h{%zn'&e&nf‘f‘ﬁﬁﬁﬁ | 8% ERPEPCIA IAFENTYiIPFRY subj ect of and

nor e fuliqggém vb.adh|nowrthatrgapa@mwoeetuaﬂpL:bﬁﬁhbarbyentltIed "SI NGLE
CHANNEL QN SYSTEM', fil ed, on even date herewith. The netering
appar at u§‘°§ﬁ d”l?séﬁ”&ﬂh%éei‘ifdagﬁf’rﬁ’ﬁ gifecah Hét9h3de which are the

subj ect na‘oanekmEf 4f uit ¥nelRsCEiebEtkerloOGE dispeiaRarvedat )t application no.
83306244.8 entitl " CONTI NUOUS FLOW NETERI NG APPARATUS". Reconstituted
reagent PEPPYe éﬂﬁ%f’(iéf‘?“] F? BERIRDER FEARHET rOIBE PErTeA9PRT Brion, along with
i mm sci bliyukdgui d, in identical rranner 15 As such, the follow ng

description will refer to reagent rr] liquid as exenplary. Reconstituted
reagent [er r{**PrYfufa FBRRSeF n‘f°6‘9?€‘ﬂ'r" 8 HDEEARSOHENt 19 Ei%Rtat | east
partial | 4o khé Iabddvf—raemeraedvele&geﬁ aiBpensa@nédnpbrus: BRdYoofiek! Ui d bet veen

[err] ngaz;x: é)ggggates in the same manne:. As such; it comprises
15a supply port 81, trough wall 82, vent hole 83, filter 84 and
dispenser well 85, the interior of which is defined by dispenser
well wall 86 having hydrophilic inner surface 87.
Dispenser welis 75 and 85 each has suitable dimensions which
cooperate with the hydroéﬁilic.innér surfaces 77 and 87, reépec;
20tjvely, and the wetting characteristics of the liquid therein
to. form reliably a concave reagent meniscus suitable to position
a drop of immiscible liquid thereon as is more fully described
" with reference to later drawings.

Fig. 2 shows a cross-section of two-reaagent package I as
25prepafed for use. To prepare dispenser package I for positioning
of an inniscible liguid lens and liquid asp{ration, it is tilted
to rest on beck wall 16, flexible side walls 14 are forced in-
wardly by external pressure, applied manually or by a suitably
designed .apparatus, to break capsules 32, 34, 42 and 44 and dis-

30penser package I is gently rocked to reconstitute and mix each -



w

30 and [érr] di spenser conponent 70 reaches an equilibriumlevel, which iscéié>
achi eved by flow of reagent ‘i nto di spenser conponent 20 70 until supply

port 71 is occluded by the level of reagent liquid. Thus, an initial

reservoir fluid level 92 and an initial dispenser well fluid |level 94 are
~achieved for the continuous body of re- constituted reagent [err] liquid. A
concawe reagent meniscus .97 fornmed at the surface of reagent [err] because

-of the hydrophilic 25inner surface 77 of dispenser well 75. A drop of

i nm.scible liquid is dispensed omto'}hrs reagent surface, formng an inms-
cible liquid I Gﬁstﬂé)beﬂthheES:eG@éHtr a&dasézaaﬁithimedestpbemen:&-ysnsu- 14 -

t he curvature of the_neniscus. I mm sci bl e I|qU|d can be

di spensed manudi¥t{?9 $H¥Hdas SEF’pFBB'P?e thﬁrdﬁﬁfﬁ?ﬁt?ﬂﬂ? Lsigrightefr om an

i i scible |iquicdtkl pPEItIOd sEAHD DN AR &fawﬁrg aua Qan NHe@bstBR | BeSpSsisy st em
The tip of a prqbeﬁf éshomn I N _phant IQ ch is a conponent of the

anal ysi s syst eni*8hY BP & é'frd‘ﬁfé}‘ GREVEYCT, t%‘H‘I"’l ﬁ‘ PEheT SPYISPREY ™&¥fuential |y

i ntersects i msifei deeid iaflduviohates ahAlysi8dsysRennsshéniacshsteagantoeRl | i quid.
Bot h segnents o |i%HId ar.e q@p Lrated into the anal ysis system Probe P can
be provided wit R s o P S PRRTE S AR s PRt SR vE b s RAWATPIREYi ng 10 an
appli cat or shr oef] anaviiosé ralilypesnsased I G Bhrpead]phcernispirtibeiont er surface
thereof. the innisc'ble'138ﬁ4g | nt roduced into Erobe P fromlens 100 is

-repl aced by the®T" i B = | GREHGOUD YOt RISERI e f 1168 &8 bf  probe

P." The vol ume oaauenmrswim.blmemaummgl itardfid bfd mEEKRDYsdeepiriggbst antial Iy
constant. 15 etition of the asel rating operation, a certain

armount  of reageﬁpir?'lyiaf‘s‘%én%el fiBPafeMichsanesthg SYP RSt Handiiore fudly s,

described in our Zuropean patent application no. 83306274.8
entitled, "CONTINUOUS FLOW METERING APPARATUS™.

Reconstituted reagent Ry and R, 1iquid§ are made ready for i
aspiration, along with immisciple liquid, in identical manner.

15 4s sdch, the following dgscription will refer to reagent Rl licuic
as exenmplary. '3econstituted.réagent R1 liéuid.élows intb.Rl ’ .
dispenser component 70 to at least partially £ill dispenser well
75. The continuous body of ‘fluid between Rl supply component
30 and Ry dispenser component 70 reaches an equilibrium level,
vhich is achieved by flow of reagent into dispenser component

20 70 until supply port 71 is occluded by the level of reagent licuid.
Thus, an 1n1;ia1 tese:yoir fluid level 92 and an initial dispenssr
vell fluid level 94 are achieved for the continuous body of ra-
conﬁtituted reagent R, liquiga. A concave reagent meniscus .87
iz formed at the surface of reagent Rl because of the hydrophilie

25 inner surface 77 of dispenser well 75. A drop of immiscible

liquid is dispensed onto this reagent surface, forming an immis-

cible liquid lens 100 which is centrally positioned thereon by



d| spenser well fluid level 94 is |lowered. Wen the level falls enough
psl |aIIy to expose supply port 71 to air, air flows into supply conponent
30 to replace that volune of reagent whi ch 20 is pernmitted to.flow out into
.. dispensing well 75. ventthote 73 all ows i ntroducti on of repl acenent air to
'supply conponent 30. Thus, the reagent |evel in dispensing well 75 remains
W tttien cureature r@&mgmmmedlsdeumﬂe,/ dxfopr @efgé;ml[sahqle digudd y depl et et
Upon depletion, the unit is discarded. 25 is an enl.arged
parqatmbeucbwnﬁn%%tmmnm dfuch §s ﬁa'n%rpe\k&eh 7’5 M&Pélat e a)dr ophilic -

surface 77 dIS enser || |1 s i n cont.act w |nterface
betSHE, ARG T quid diHBsReF o PRRORaRE 2 A

rear%ﬁé‘%d”en Yelq%amg%m {3 V*e' 2, PEORN . tHE it ﬁ%&%ﬂ&“ﬂl i

oA neré°'94“‘f*@f.ﬁ‘#£e¥aiamﬁfmer AR, SR peReab iy B e ©

di HetLrsslld #Birddilynte O s Iad 12 inter sttt s Hamiddind el 1qt;mncave

reagent meniscus 96 1Is 0 08 .inches (2.0nm. Fig. 4 shows a top view of the

t witeresn 00 goat kesporistft itieyl ceadeaseRoiYiquidsi n@okh isegmaes t 0 i ncl ude
reagent [err] supply conponent 30 and reagent R2 supply conponent 40 in

whiah 1Tvid ;ane | aspixhsedganho [the janalysisagystemor r ProbguiPdsaar e st andi ng
for supply to_[err] dispenser conponent 70 and R2 di spenser conponent 80,

stmquﬁ rekfe An [anisqible dd@uid [dspensesy (@et shewae haging,
ook | R RS h SR e ool At prepses Tamiacie 1iid Bar prererrod .
e”QﬂQ'WEP@eé”s&J?%cé] rgéé% . the immiscible liquid introduced -
into probe P from lens 100 is replaced by the immiscible liquid
- £lowing éown the outer surface of probe P. Thé volume of immis- .,
cible liquid lens 100 is thereby kept substantially constant.
.15 By—reéetition‘of the aspirating operation, a certain amgunt_
of reagent in dispensing well 75 is used up. As this occurs,
the dispenser well fluid level 94 is lowered. When the level
falls enough partially to expose supply port 71 to air, air flows
into supply component 30 to reélace that volume of reagent which
20 is permitted to flow out into dispensing well 75. Vent hole
73 allows introduction of rgplacement air to supply component
30. Thus, the reagentiievel in dispensing weil 75 remains within
2 narrow range until the supply of reagent Rlis nearly depleted.
Upon depletion, the unit is discarded.
25 Fig. 3 is an'enla:ged partial view of that sectiqn of dis-
penser yell 75 where the hydrophilic surface 77 of dispenser
well wall 76 is in contact with the interface between reconsti-

tuted reagent R, liéuid eand air to form concave reagent meniscus-



¢

E

a one-reagent dispenser Il which includes a reagent reservoir ass
havi ng a reservoir. housing 112 whi ch sencl oses a supply conponent

fhe singl'e reagent to be di spensed. Reservoir housing 112 incl ude
flexible side walls 114 20 which are continuous w th back wall 11
wal F:118 and top 120. Reservoir h3u5|ng 112 is fixed to base 122

convéﬁtlonm

provides the i Qb&l Qguadf ed e NLAAIL'L o Ll LoD EDRS 110960 128,

maxi m ze avai

a8fesPizpepsehoalh 15 hascémiigrrrsdiameter M ehichnid ot umcet

Ity of reagent cont®ents, %0 1 Ast

enbly 110
130 for
s integral
6, front
by
Base 122
to
re against

occl usi on of op\e#nenglse |=ndtd4e_p’dcﬁageumdn@5°€;uppm meédiscus?86.0hi ch provi de
- desi red structygoly (Labdl L BlteoBheshads POLUL O Ol busl 19,0 1255

[err] supply conponen

rises conponent val | reagen

Reagent
[err]

capsul e 132, hnatiesi &. i), edamttelir ¢yb@pi’unls| lmd:.s 0.10 15chesr(eagﬁd’)t afdl powder,

reconstituting Ld _capsu 134 whi c
liquid 135 andtgé ggp'ﬂ y—t°?o°°"ﬁ“f3§°a‘ﬁf{]

S r

meniasﬁ‘ﬁ? c?gr’r P pé‘&‘i%‘g@e pf

nstltutlng

aration,

“as described with Fédedeshrusta tohoipy @fi thes terrisesientrgacksaepplof conponent
trough 136 d_el F‘Yr o S l{egg%ﬂ‘ E%U&Rg ii qylﬂlorﬂ?}geﬂ%lk?e @eggg Q{'t di

assenbly. Stil

erring t reagent di spenser

i spenser.

fiblly 150

i ncl udes a di spuﬂ-&rcmemmwolgﬁd FreégeantORS erElyr cpnpoItesn iﬁo:hit:he r eagent

whi ch

to be di spens@gecddss r 'y e ko4,

fornms an enclosﬁ?e W t §§Jﬁb¥§% 3&g§§g£§%ug Ed%pg§§§%|s pro ided with a
stepped floor £80supkley Sedyy didphuseghtompbnentti Uh apd Rgodirprsaer atcmpondn t he
helght of fil tSB, ngbékzgvely. Reagent Rl and reagent Rz liquids in dispenser

20

15

components 70 and 80 are shown with an immiscible liquid lens
100 centrally positioned on the surface of each. .

Fig. 5 sﬁows aﬁother preferred embodiment of the invention,
a one-reagent dispenser II whiqh.ingludes a reagent reservoir
assembly 110 bhaving a reservoir housing 112 which encloses a
supply component 130 for the single reaéent to be dispensed.
Reservoir housiﬁgﬂllz includes ihtegfal flexible side walls llé

which are continuous with back wall 116, front wall 118 and top

120. Reservoir housing 112 is fixed to base 122 by conventional

adhesive or bonding techniques to form an enclosure. Base 122
provides the'inte:iof of the enclosure with an inclined floor
124 to maximize availability of reagent contents, shard fins

126 to insure against occlusion of openings in the package and

25 support ribs 128 which provide desired structural rigidity at

=elected portions of housing 112.

Reagent R1 supply component 130 comprises component wall

131; reagent R1 capsule 132, which.is filled with lyophilized



-Gﬁﬁgent [err] dispenser conponent 170 conprises a supply port 171, trough
~wa¥l 172, vent hole 173, filter 174 and dispenser well 175, the interior of
which is defined by dispenser well 15 wall 176 having hydrophilic inner
surface 177. As shown in |atepgdrawi ngs, reagent Rl, which flows through
supply port 171, is confined by trough wall 172 and thereby directed into~
the side of fllter 174. Fromfilter i? it enteg ihg interior of dis- ‘¥
peﬁSéﬁeﬂEIFllPBWGFHPoEQE°Pﬁ§iGBFPBﬁl 8“b§e§§ﬂ§“ est3fdvRicholEne 20 of

| PRE R arwn b Haamardabansr Safud’ RIS RS nfeBhot hE-SHGR L EEC ! o0oFy 0"

I_bed i t nsti agept d

'§§§ﬁ§eFP§g§§gﬁ§§? pagRAGe BLRRUERELBRTER) gbber A WLER Pt ttingE, 11
: CO%' BHAUB-B99%usl ehbdithen®! meﬁgphsr &Lmsénaﬂepkyoﬁ APL36NaelBPepgd [err]

di spenser“conponent 170 reaches an equilibriumleve based on the sane
Eprkee&aaaheatéa !!.EQuﬁae\tbageu&l xodaseéaaeﬂteabﬁeﬂeet asbefibl@. r eservoir -
fluid [ evel 19 - 17 - and a dispenser well fluid |evel 194 are achieved
for thesedli teﬁa@uinbodp FigneSonseagentddispenser [ assémbiyul80 A concave
re- agent neniscus 198 is forned at the surface of the reagent [err] liquid
bedngdudes ahdispensen hiogsiinged52uandca d¥spenserspenBenreBt WEPFr 175, A

dro of *i mmi sci bl e I|gU|d is dis ensed onto this reagent surface, in the
enERAGRNES tReber B §G9P§dehe i 5eensas BARSIRGehB 2t LRAINEAESN | i scible

Eh%z'néﬂ?gigol e Whi6D FPHma By eheASRhhe HEbn BRR R Rafil el

Suigs._ Base 158 is provided with a sgepped floor 160, the step

10 height of which is commensurate with the heéight of filter cup
178.

Reagent Rl dispenser component 170 ‘comprises a supply port
171, trough wall 172, veht hole 173, filter l74-and-dispenser
well 155, the inteiior of which is defined by'dispénser wéli'

15 wall 176 having hydrophilic inner surface 177. As shown in later
drawings, reagent Ry, which flows through supply port 171, is
confined by trough wall 172 and thereby directed into the side
of filter 174. From filter 174, it enters the interior of dis-
penser well 175, through the bottom, to present a standing volume

20 of reagent R, liquid.

Fig. 6 §hows a cross-section of the dﬂe-reagent package
1I, which has been prepared for use in the same way as the pre-
viously described embodiment. Reconstituted ;eagent R, liquid
£lows intc-Rl dispenser component 170 to at least partially fill
dispenser well 175. The continuous pody of liquid between Rl

25 supply component 130 and Ry dispsnser corponent 170 reaches an
equilibriumllevel, based on the samé'principal as in the previ-

ously described embodiment. Thus, a reservoir fluid level 192
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as by pi pet or automatically, such as froman immscible liquid 10 @
di'spenser conponent of: an aut omat ed anal ysis- system The tip of a probe P
¢shown in phantom), which is a conponent of the analysis system and

preferably nade of a solid fluoropolymer, sequentially inter sects

i mm-gcible liquid Iens 200 and reconsti- tuted reagent [err] liquid. Both
segme¥ts of liquid are aspirated 15 into the analysis systens. The vol une

of immscible liquid | ens 200 is nai i ned as described with reference to

t he previous. enbodi nent. By repetition of the aspirating operation, a

certain anount ofn¢ @axgisrenses wHldpBiudd nigvek|l94 1% achigyed) fap thAscanhi s

occurs, 20 di Speqwouwohy fo'f“&éioh@t‘i‘iLTejdgél Ag%nalasoliqueq caaagfgow s |evel

‘falls enoughto partially expose supp ort 17t to air, air WS into
~suppl y conponent 245% #5ip4| ig rferm%laen@eoﬁutrfeageﬁttmhrmens Rgermtted

to flow out int olﬂmae&aa&g wplnhe J@émp\@mc hRh& lZ?raeL' %Boé G%&;ng&t i on_of

air to supply conponent 130 t he reagent fevel it I spensi ng
wel | remains whtHKe¥ &ﬁ-an@é‘rmpfl 1H"llﬁe=1rbéag1énvi%upp4§spél!ﬁeﬁe%’cbthpl et ed.

Upon depl eti on, Etﬂ%eh‘@'sﬁrfaﬁ:eg' %Ca{edggne Bhsher Tasd r&Q&?ﬂ.@e QB Vﬂh@%:@txéxﬂe

t wo- r eagent package Il of Fig. 5. Reservolir housing 1 I's shown to include
reagent [err] . esbpgimepg kqrping, apdmmincibBe ligquidhileds B@!&gehtch[ tscpntiquid is

standi ng for SUpQJ:Ml}%oL?EJoLeQ'tEP&Q &y QQQEQP@JLL;J%Q the REnil=QRs SUr face of
°d i

recon- stituted reagent [err are shown wth inmscible liquid |ens
200 central ly po%¥hs PERR@GE dam ﬁ?éb%m#wé c#h be dispenped guaphaly . aswebnl ar ged

partial view of w%rﬁpeg,magdiutomatzcally, such as from an immiscible liquid

10 dispenser component of an automated analysis system. The tip
of a probe P (shown in phantom), which is a component of the
analysis system and preferably made of a solid fluoropolymer,
‘sequentially intersects immiscible liguid lens 200 and reconsti-~ -
tuted reagent Ry liquid. Both segments of liquid are aspirated

15 into the analysis systems. The volume of immiscible liquid lens
200 is maintaiﬁed és desc}ibgd with reference to the previous
embodiment.

By repetition of the aspirating operation, a certain amount
of reagent in dispensing well 175 is used up. As this occurs,

20 dispenser well fluid level 194 is also lowered. When this level
falls enough to partially expose supply port 171 to air, air
flows into supply component 130 to replace that volume of reagent
‘which is permitted to flow out into dispensing well 175. Vent
hole 173 allows intrgduction of air to supply component 130.

25" Thus, the reagent level in the dispensing well remains within
a range until the reagent supply 1s.near1y depleted. Upon
depletion, ‘the unit * is discarde&.

‘Fig. T showé a top view of the two-reagent package II of

Fig. 5. Reservoir housing 112 is shown to include reagent Rl



?égy, I ntegral reagent dispenser I1l, of the invention, which includes a
gent di spenser assenbly 250 haV|ng a di spenser "housing 252, a reagent
dlspenser conmponent 270, holding a volunme of, reconstituted reagent [err]
liquid and an imm scible liquid |lens 10 yoke 290. Dispenser package Il is
“prepared for positioning of an immscible liquid | ens and use in the saqg
way as described for the premiom& enbodi ments. Lens yoke 290 includes a

| ens | oop 292 which hobi ¢ f u er surface and is,
pref er ablﬁ)"”?:%rff’?‘%?'ﬂe?t §8§ ¥ %Hé’g i a'l‘s%é(r)lisgrg% xnggp §%° di spenser
conponent supgly R jf-llaﬁ)ﬁp’ehsﬁ' a‘o‘mp’baént Euef ersdlepp duefsceyok@ed®o- is integrally
formed or nol ded o % %E . re é:‘;[#’ye 1\@5{% nd floats on the
reagent sTFFYESS T2398RE Hioh %“2 pal V(SO E |‘§ crreurar and has an i.nner
di amet er * ydv eéha:suyspaéﬂ:yodeasa. thersuaketet 0. 10 i nches (2.5m). Notably, the
l.i qui d 20r eagent ne not have V& Ieni Scus, | enbodi nment .

9 9{;48&%% h ehlafoed 5 :?a]rviewo ntd) ehBidi-

Support 2ar ns I xed I'Spenser well 275 in this
enbodi menkentl, M¥tagidll eea‘gleﬂt' dxkgmsexyalm. 230tk Matm.t hlewgur face of

reconstitg}re_ld r eagent % I Jep L ui glsea 9.' tzggsh“er % Lyesfravels with it as
the reagefRSPEtAR Te29PR,S cf B epe Y 2 having a 4 SSpi rati on operation.
Because sShiysdh§ 252t E%eﬂam;bgemé: Foypahest razd, rumbtng amble@s:h
i ndi vidually Sesw?efgé éﬁll SPghser onal in this
’ Riglinie! 4y u:l.d 4
enbodi nenP* ‘I‘—'ﬁ?“se'g'é%ﬁ reag Uggg'iﬁtd g can exten rec y fromthe
i nner suo {ewec 296. thfspdnﬁepepmagehamsii:sgpre\phrcmfcarpohmﬁenaw of a variety .
Cond o Sk A LESLent SIARES 1 £33 NN nPNAAL O, L,CB2.d 900 202 can have
downwar dl § é&é‘?ﬂf@ﬁ POT APANSENE 58C°ES V8 yi- :
for the previous embodiments. Lens yoke 290 includes a lens .
loop 292 which has a hydrophobic fluorcpolymer inner surface
-and is, preferably, centrally positioned in dispenser well 275
15 of dispenser component 270 by support arms 294. Preferably,
lens" yoke 290 xs integrally Eormed or molded of a materlal which
is nonreactzve with and Eloats on the reagent surface. Lens
loop 292 is usually circular and has an inner diameter which is
usually less than about 0.10 inches (2.5mm). Notably, the liquid
20 reagent néeed not have a concave meniscus in this embodiment.
- Support arms 294 contact, but are not fixed to, dispenser well
275 in this embodiment. Immiscibie fluid lens yoke 290 floats
on the surface of reconstituted reagent Ry lxquxd and thus verti-
cally travels with ‘it as the reagent level is lowe:ed by repeti-
25tion of the aspiration operation. Because support arms 294 can
be of any desired number znd each individually; of zay desired
lensth; a dispenser well is optional in this embodiment. For
: 5
example, the support arms can extend directly from tHe inner

surface of the diepenser housing, which can have any of a variety



r w .
i nder 293, which naintains the position of imm.scible liquid |lens 300, as
the reagent level.is towered, in exanples where 5 support arns 294 are
i xed to dispenser well 275. Dispenser assenbly 250 can be associated with

any of a varrety of reagent reservoir assenblies, particularly including
those illustrated by and described with reference to earlier drawings. A
filte# or screen (not shown) can be positioned at the point of reagent 10
liquid entry into dispenser conmponent 270 when a dispenser well is not

required or provided. Fig. 9 shows _a ¢ ogs-section of the enlarged partial
view of the single reagent package Il of Fig. 8, as prepared for use and

havi ng an i mm sef Miefideqtishapens A¥0Eham (M @hsitohaQendfodp dohecdncagent .

Support arms 294 extend tgansvergel?: fromlens | oop_292 to the inner

surface of di spBAYLPOYRYRFALY78xAPdeY FRAPSE| SUSPER AP RAFIPRFENIE B IY Bagent

[err] ‘liquid. Neadezl 93,tfeics idineAnsf thecigabion 6f rihmiaas1d1Qliqii@ m and is

not required to_for a curved neni scus. . 20 Fig. 10 shows a top view

of the reagent PR PP Shgrreppept sevellis loypredy ip examples ¥bherent [err] is

shown with inmd seggoke drimsWisd drensixd80ccC@i¥pensdry wedS1s.0NBkpeRsdche sur f ace.

Not abl yr the rota- gion Lzﬁgosition f each of sugport arnms 294 has changed,
5

il lus- trating BRH" B BOPSOFRREY: HPneY Rhy VAIRFRAS BR8P S penser

25wel | 27S. Alt beseghoihasdenybiesi, Garbamlbernistasatdgbesbsei iNupesdtesul arity,
nuner ous change nbi nati ons .and arrangerrent of elenents

girxllf[‘?ed%tils C _ :
may be resorted™¥ & 19554 ege‘ﬁéhﬁeﬁﬁrﬁ“f’ﬁnﬁ"t ReF 1480 FE2tingB he A FAREAT I on.
: or screen (not shown) can be positioned at the point of reagent
16 1iquid entry into dispenser component 270 when a dispenser well
is not required or provided.
Fig. 9 shows a cross-section of the enlarged partial view
of the single reagent package III of Fig. 8, as prepared for -
use and having an immiscible liquid lens 300 on the surface of
15 the reagent. Support arms 294 ex;end transversely from lens
loop 292 to the inner shzface of dispenser well 275 at a level -
determined by that of reagent Ry liquid. wotably, the surface
-0f reagent R1 does not ﬁo:m, and is not required to form, a curved
meniscus. | |
20 Fig. 10 shows a top view dﬁ the reagent package III of Fig.
8. The top surface of reagent Ry is shown with immiscible liquid
lens 300 centrally éositioned on the surface. WNotably, the rota-
ticnal position of each of support arms 294 has changed, illus-
t;iting that.they are not fixed to the inner surface of dispenser
25xell 27s. _
Although the invention has been deseribed with particularity,
ngmeroﬁs'éhanges in' the detailQ, combinations and arrangement
of elements may be resorted to withoub'departing from the scope

of the.invention.



A MS 1. A unitary integral reagent container conprising neans
,_@ ning a reagent well having a first openi ngn;MjQL&ABJ——Gi—‘H quid

gent fromsaid well therethrough and a seco openi ng for introduction
oftliquid reagent 5 into said well; neans for est ' mmm“m‘ di ng | evel
of reagent in said reagent well; . means for maint rmm@ *OTN i sci bte
liquid on the surface of such reage and within a defi red"area of such
surface when such reagent is contained in said reagent well; neans defining
10 a reagent reservoir integral with said reagent well for containing a
supply of reagent liquid; and nmeans for repeatedly releasing a controlled
amount CHAXMSgent |iquid fromsaid reagent reservoir through an opening

bet ween said reagent reservoir and reagent well -and for introducing 15 the
control | ed anmount of Jeagfnt so-r%]eased i nto sai,d reagent ,well through

sai d sekond openih@nifdrdorintegral reaggnti fEaYALIReF GHBRTLIELNE ai ner
accor dingpri® défininlg aheragentsaiedll davimg at girstgopeatsgchHopri ses neans

for 20 &fé]f&?:h&é’l RS 1 QG 33l o g‘}%m‘)ga&ﬁewéﬁ‘gﬁﬂér%w#' dggurface. 3.
An integra reagen‘f conq[_al ner according to clarm1l1-or 2, erein said |l ens
mai nt ai andp egend oening fer23ntesdastinn efhidavpdi reegenter surface

providifiged @ld weliey Gl ForMisthn1s shlingDal s8hadinghatvei the dianeter
of the Iqens | us, twi ce the ra-%s of .curvature of a neni-scus produced by

i nt er ac?§ FEFeThet tr9agte wedddenfeR@s fQFt RELREAAGHPEphi 1 i c i nner
sur f acea dfenseo f30imnciogyeirtil evdlilquid on the surface of such reagent

and within a defined area of such surface when such
reagent is contained in said reagent well; means defining

10 a reagent reservoir integral with said reagent well for
containing a supply of reagent liquid; and means_for
repeatedly releasing a controlled amount of reagent liquid .
from said reagent reservoir through an opening between
said reagent reservoir and reagenﬁ well ‘and for introducing

15 the.contrOIleé.amount of reagent so-released into said

reagent well through said second opening thereof.

2. An integral reagent container according to claim
1, wherein said lens maintaining means comprises means for
20 centrally positioning said lens on the reagent liquid

surface.

3. - An integral reagent container according to claim
1 or 2, wherein said lens maintaining means comprises a

25 reagent well hydrophilic inner surface providing a well
inner diameter which is at most about that of the diameter
of the lens plus tWic; the radius of curfature of a
meniscus produced by interaction of the reagent in the
reagent well with the hydrophilic inner surface of the

.30 reagent well.
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- 21 - 4. A container accor dj 3 mherern sai d di spenser é?;)
wel-l tnner dianmeter is’|less than aW .nch . 5 5. : An
W ntegral reagent- contarner accordin /Z' rern the | ens

mai ntai ning means conprises a | ens yok& ha enclosure means and

mearns for positioning said encl osure neans. 10 6 An integral

reagenAt container according to claim5 wherein said reagent well is
cylindrical. 7. An integral reagent2kontai ner according to claim5

or 6, wherein said |lens enclosure neans is 15 cylindrical. 8. An

I ntegral reagent container according to any one of clains 5 to 7, wherein
said positioning neans conprises at | east one support arm extendi ng from

said 20 lens gnclosure ﬂE@@ﬁtéﬂhgﬁjghéé¥¥Eﬁ$ U&ﬂdlaﬁh 3 WherelA“ShﬂH?grﬁl
reagent contai,ner accor o _any.pne of cJai r ai ens
encl osure meafl&SPERGET wgg? {P??Tmﬁ{ﬂﬂﬁﬁﬁ%rlségg than ab?&% |nt gr a
reagent containeh &6cérmmhg to any one of the preceedrng cl ai ms, which

further conprises neans for passing reagent fromsaid reagent reservoir to
sai d means defining a reagent wel| through a supply port. 30 11. An

integral redgdnt cont ai ARriBteeral eIEenh\COAIICn RESHTEISE 4G cl ai ns,

wherein said geaidfi {9rwherein the lens maintaining means comprises
a lens yoke having lens enclosure means and means for

positioning said enclosure means.

10 6. - An integral reagent container according to claim

- 5 wherein said reagent well is cylindrical.

7. An integral reagent container according to .

claim 5 or 6, wherein said lens enclosure means is

15 cylindrical.

8. An integral reagent container according to any
one of claims 5 to 7, wherein said positioning means
comprises at least one support arm extending from said

20 lens enclosure means to said reagent well.

9. An integral reagent container according to any
"one of claims 5§ to 8§, wherein said lens enclosure means
is of a solid fluoropolymer.
25 _
10. | An integral reagent container according to any
one of the preceeding ciaims, which further comprises
means for passing reagent from said reagent reservoir to
said means defining a reagent well through a supply port.
30 ' _
11. An integral reagent container accordlng to any
one of the preceding claims, wherein said means for
establishing a standing reagent level comprises means for
maintaining a substantially constant level of béagent
35 liquid in said reagent well.



antially constant |evel of reagent 35tiqguid in said reagent well.

- 12 An integral- reagent contain m M“Mny one of the
precedi ng cl ai ns, which conprises rreans for mmmm w sai d neans
defining a reagent well to said reag? reservoi £. 5 13, = An |ntegc;
reagent container according.to claifif12, which includes a vent hole in sald
means defining a reagent well to introduce air thereinto for repl acenent of
air passing therefromto said reagent reservoir. 10 14. An i ntegral
reagéent container according to any one of the preced, cl ai ms, wherein
sai d rdZgent resdpvdptegs rrgégeatbF‘é%R%bﬁ‘%"c%&)%?l‘l'qe"b%nft%l?ﬂ’hg a reagent.
15 55 one of Aneld Bi-egéahngeagaﬂfns(}Oﬂhﬁbﬁeéoﬁﬁﬁﬁéél? ngea::m cfad m 14, vvherel n
said reagent is.dri.e ai d reagept ervoir t ri ses
br eakaBAESEABs AL-E ESRPaﬁﬁfﬁ mgapPEcORs %n%gélngr?aﬁ gglq%pp
integrshiﬂeagagEn@onbaenepla@cord|ng to any one of the precedi ng clalns
whi ch further conprises a filter positioned along the reagent flow path
bet ween sai d reagent reservoir and said reagent well, 25 17. An
i nt egr d13+r eagent ohP§P5§ﬁlaEEBESPﬁchBté+%Fﬁ13%F°V$%ﬁ%lﬁ°§%&%FWlIter is
positiangdwhtich Haekjadescat ¥@A€€hole in said means defining a

reagent well to introduce air thereinto for replacement

a%g??lishing a standi ng reagent |evel conprises nE§D§_iQL_ﬂBLDtainind a
S

of air passing therefrom to said reagent reservoir.

10
14. An integral reagent container according to any
one of the preceding claims, wherein said reagent reservoir

comprises a breakable capsule containing a reagent.

15 15. An integral reagent container according to
claim 14, wherein said. reagent is dried and said reagent
reservoir further comprises a breakable capsule contalnlng

a reconstituting liquid.

20 16. An integral reagent container accordihg to any
one of the preceding claims which further comprises a
filter positioned along the reagent flow path between said

reagent reservoir and said reagent well.

25 17. An integral reagent container according to claim
16, wherein said filter is positioned at a reagent entrance
to said reagent well.

18. An integral reagent container according to any

30 one of the preceding claims, wherein the reagent reservoir
is of a size to contain sufficient reagent to maintain the
dispenser well reagent level within a range during
repeated withdrawal of reagent therefrom.

k|



“to said reagent well. 18. An

. , . /
any 30 one of the preceding clainms, V\/nerel ilﬂmtﬁagent reservoi.r is of a
E t

iS| ze to contain.sufficient reage;ﬂ di spenser wel | reagent
level within a range during repe reagent therefrom -
23 - 19. A unitary integral reagent cont ainer conprising a plurality :
of Rgagent containers each according. to any one of the preceding clains,
wherein the reagent reservoir of each congginer cooperates with a selected
reagent well. 20. A unitary integral reagent container according to
claim 19, in which a first reagent reservoir contains at |east one reagent
of a conposition eff-ective to det ect abI y react with a sanple and a second

reagent reseryoir 10-cQ@ntai af S, sid i on.
21. An 1t egr al rgea eﬁ% % er su%%an% Jlﬁ%y a5 her EIiI’l gesrﬁt'l bed
wi th referenseplyrplityes 11"Gegqnt 0¢015t%79ﬂe?f'5 grach tasarding e AVonpanyi ng
draw ngs. one of the preceding claims, wherein the reagent reservoir

of each container cooperates with a selected reagent well.

20. ° A unitary integral reagent container according

to claim 19, in which a first reagent reservoir contains

at least one reagent of a composition effective to

detectably react with‘é sample and a second reagent reservoir

10 contains the remaining reagents of said composition.

21, An integral reagent container substantially as
herein described with reference to Figures 1 to 4, or .

5 to 7, or 8 to 10 of the accompanying drawings.




