reacti on cuvettes add to.a reactlon tray conprised of a pIurallty of suc
reagtion euvettes, for use in "aut omat ed anal ysis systens. 5 I
the Yel d of autonated anal ysi s, wherein aqueous sanples are reacted in
turn in respect of one or nore anal ytes, contam nation between successive
sanpl es i~s a major problem In continuous-flow analytical systems as
describediin Skeggs et al U 'S. 10 Patent 3,241,432, and in the Snythe et al
U. S. Patent 3,479, 141, sanple. segnents are successively introduced into

t he system by neans of a single aspirating probe. In the Skeggssgq?yeﬁ>?5
patent, a sequence of air-wash |iquid-air segnents is aspirated be
successive 15 sanple segnents to substantially reduce contam nation

t her ebet ween. The sanpl e segnents, thus separated, are passed as a

cont i nuous strean1through the anal ytical system so as to be reacted and
anal yzed in "on-line" fashion. During aspiration of each wash Iiquid
segnent, 20 the probe is inersed in a wash liquid reservoir to renove
contani nants fromor "wash" both interior and exterior probe surfaces. In
the Snythe et al patent, contam nation between successive sanple segnents

I n the continuous streamis very substantially reduced by 25 introducing an
imm scible liquid, e.g. silicone, fluoro- - 2 - carbon oil, etc. between
successi ve sanpl e segnents. The inmmi scibl® I|qU|d preferentlally wets the
interior surfaces of the analytical t t thi gonpl ete exclusion of

t he aqueous sanpl e segnents. The.sanﬁﬁgﬁgﬁkﬂgﬁé' e, in-effect,
conpletely encapsul ated by the : '
This 1nvention relates to a container useful

REACTION CUVETTE" This invention relates to a contai ner useful as a HZ:E%?

'~

as a reaction cuvette, and to a reaction tray comprised
of a plurality of such reaction cuvettes, for use in
automated analysis systems. .
5 _ In the field of automated analysis, wherein

aqueous sauples are reacted in turn in respect of one
or more analytes, contamination between successive
samples is a major problem. In continuous-flow
analytical systems as described in Skeggs et al U.S.

‘10 Patent 3,241,432, and in the Smythe et al U.S. Patent
3,479,141, sample segments are successively introduced
into the system by means of a single aspirating probe.
In the Skeggs et al patent, a sequence of air-wash

. liquid-air segments is aspirated between successive

15 Qauplc segments to substantially reduce contamination

therebetween. The samﬁlo segments, thus separated, are

Passed as a continuous stream through the analytical

system, so as to be reacted and analyzed in "on-line"

fashion. During aspiration of each wash liquid Qegment,

20 the probe is immersed in a wash liquid reservoir to
remove contaminants from or "wash" both interior and
exterior probe surfaces. In the Smythe et al patent,
contamination between. successive sample segments in the
continuous stream is very substantially reduced by

25 introducing an immiscible liquid, e.g. silicone, fluoro-
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immscible |iquid, whereby contanination between successive. sanple segnent s
s conpl etely avoided. Also, in analytical systems whjch do not "utilize

onti nuous-fl ow techni ques, hereafter designated 10 . discrete systems, "
controlled volumes of the aqueous sanple and appropriate reagents are o
precisely netered into a reaction cuvette, the depth of color of the
reaction m xture being neasured to determ ne the anal yte concentratian.
General ly, such netering is effeéted by 15 precisely aspirating a s
predet erni ned vol ume of sanpl eTof Feagent and di spensing theminto the
reaction cuvette. Cbntaninants and ot her residues froma previous netering

OPer A I e ATOUSE HONLNG SKEERURLy R REpEYT LagRLRYS 1 TTor ST NG the

probe i a Wa iqU| reserv0|r I'S reverse-flushed
wi t h affhepdmmisicdidd el ﬂquﬁddtprsfsannthellnteptartb?obetsn¥¢%ces In the

Rei chl %rur%cfa's U«GthPafaﬁa&?h&%i 4?§tean tBPERYeEodpietb ng or di spensing

system wuseful in confinuous-flow and di screfe systens, is described,
25 whereSicHuedon, fn Hhieo AN SRS 12 TRLE 3 eEBERES o 5 TR e 82mPLe i ds i s

cony etsigment® Ge@, Lin hmfsc:tysbeﬁplbhemxaﬁwpbumdea rserewé probe
surfaces whlc nornall coptac the §%§h q#eg§$emhether sanpl e or

reagent1 1 &r?t |lﬁ'|%’ﬂ‘ 1Py wesEeey ﬁﬂl Ti quid, 30 which is’
|nnlscmuasenqﬂvqIaaMQQGesssmBQSB hsqgodplahdlprefeiéﬂd+alIy wet s the probe

surfaces. Al'so, {Hge qgﬁpuaah&quhQ1S§93€9L§|@ﬁP hai§dneet 0 the probe for

: dlspen5|ngdﬁge conplet encapsul at ed e Immscible |iquid. Hence,
t he i nfadd; %M"&%P&PPGPQB" pesheiguesacherentteanidesignatedt with the -

aquRPUdildciidté systams]Ucbndrolibar vbilémas Por athonagieshspense cycl es.
sample and appropriate reasénta'are'ﬁrecisely metered
into a reaction cuvette, the depth of colqr'of"the '
reaction mixture being measured to determine the analyte
concentration. Generally, such metering is effected by
'15 precisely aspiratihg a predeterhined volume of sample or

reagent and dispensing them into the reaction cuvette.
Contaminants and other residues from a previous metering
operation are removed from the external probe surface
by immersing the probe in a wash-liquid reserVOir.

20 Often, the probe is reverse-flushed with an appropriate
liquid to clean the interior probe surfaces,

In the Reichler et al U.S. Patent 4,121,466,
an improved metering or dispensing system, useful in
both continuous-flow and discrete systems, i:’dascribed,

25 wherein contamination between successively aspirated
liquids is completely avoided. In this system, the
external and internal probe surfaces which normally -
contact the aqueous liquids, whether sample or reagent,
are continuously coated with a thin film of liquid,

30 which is immiscible with the aqueaus test liquids and
preferentialiy'wets the probe surfaces. Also, the
aqueous liquid segments aspirated into the probe for
dispensing are completely encapsulated within the
immiscible liquid. Hence, the interior and exterior

35 probe surfaces are not in contact with the aqueous liguid
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Adm ttedly, the met eri ng systen1descr|bed in U S. patent 4 121, 466 provid qv;
very beneficial results in positively elimnating contan1nat|on bet ween >
sucgessively 5 di spensed. |iquid segnents and, al so, between sources of
di fferent - liquids i.n which the probe is selectively i mer sed. However, when
used as a dispenser in a discrete system the liquid segnent, whether .
sanpl e gr reagent, dispensed into the renctd on cuvette may be encapsul at ed
10 witgin a filmof the immscible liquid. In certain instances, for
exanpl e where a surfactant is present in the liquid being netered, there is
a strong tendency for the sanple or a portion thereof to remain

encapsul at ed Wty 4415 4 HUS L & dpsd dr 19R daigh S o@leqasi 1y 15

ruptured during t spensi ng cy ess such encap- “sul ati ng f|| S

ruptured, the di spensed AdmiditPdapndie |@$qﬁﬁlQ§u§ws§GPedﬁéFrFQSEtFBn

have now devi seob@tére@d,t;m OLBBEtﬁrQ)WSE%ﬁ}hItEeﬂUﬁMJﬁm ca3ules in :
substantially reduced. or nlnat osi.t.ivel ensuring8that %?¥

encapsul ati ng f|?9§%%§$7ﬁﬁlﬁkﬁ? tQﬁSQ% &FW@ &R RE F&Pﬁ&
t he i nventi of, td&snﬁnseanmquﬂﬁisegmqnﬂsIandﬁxaﬁxmacmetw@he isoueciesr off

sai d receptacl e gigdsdidig aitii]xﬁ%é SRt Afe WHobk 135 sR1R43khYY Of 25

i nwar dl'y extending proj ectio proj ectl serve, In use, fo engage
and rupture i quﬂ@%’f‘ﬁﬁbsul%ﬁ"@i’qfi vqml'tf’blhtﬁﬁﬂ &S Pedlispesses dnr ac8pesERES

sai d receptacle §ys¢éhe,r tﬁﬁé N @ ssegianw,as,&mmy saapllee o lﬁ'ed@fehlﬂed) for
anal ysis of said

I nve on al I ncl ude
reaction tray cohp? q%’?%"gd HUrHS trfao?tiroéhcctl‘]v t"cemy’@tyt Z’§ §'§F(?stui3$ed
adapted to be romatluh abdlklmrofadies igmiicsacibdet tldsyuddi.ng Ini ceaitadhy
di sposed about sgj to dides, Vﬂgreég,yauf [tk Ofa wﬁgﬂn%d&en%%sssmhm

cuvette, in turn |spen5|ng st-ation, the interior each
cuvette def,n,ngthe iquid being metered, there is a strong tendency for

the sample or a portion thereof to remain encapsulated
within the immiscible liquid film, which is not easily

15 ruptured during the dispensiﬁg cycle. Unless such encap-
sulating film is ruptured, the dispensed liquid segment is
not available for reaction.

We have now devised a reaction cuvette whereby
this problem can be substantially reduced or eliminated

20 by. positively ensuring that any encapsulating film is
ruptured during the dispensing cycle.

Accordihg to the invention, there is provided a
cup-like receptacle, the interior of said receptacle
defining at least one surface which has a plurality of

25 inwardly extending projections, which projections serve,
in use, to engage end rupture liquid-encapsulated liquid
gIobules_fed into said receptacle, said receptacle further
defining a sight passageway (as herein defined) for analysis
of said liquid. '

30 _ The invention also 1ncludes a reaction tray
comprising a plurality of reaction cuvettes, said tray
adapted to be rotated about an axis, said cuvettes being
circularly disposed about said axis, whereby rotation of
saidtray advances each cuvette, in turn, to a liquid

35 . dispensing stationm, the .interior of each cuvette defining



4 - at |east one surface which has a plurality of inwardly extending
15 rojections, which projections serve, in use, to engage and rupture
_Aiquid-encapsul ated liquid globules fed into said receptacle, and each of
said cuvettes defining a 5 si ght passageway (as herein defined) fronl\-J
anal ysis of the contents thereof. By "sight passageway” we nean an optical
path through the receptacle (guvette), the receptacle.being such that., when
it is in use and contains [iquid, the said 10 path has a fixed pathj-
| ength through the I-iquid. In the cuvettes of the invention, at |east one

surf agg, lﬁﬁ%ﬁeb%g|%u?@%cQOMBQGhSHEEaﬁeplh§a§EEVCBPr?Qw&?df?gage wi th and
penetrate any encapsul-ating imnscible fi sO as to rupture it. In a

prefeFF@&n@ﬁﬁgdPWQﬁﬁct@ﬁ€SISWhlGQVQFPéeSSEPBﬁ1EEFVﬂeslﬁnesﬁr Hor e
proj eehigape @pdefraptiore aﬁqalhyéhaabshuataateiqatm auabuséswhégh the

encapsul.at I rect S to forcibly
pene??gﬁg %%&drggtnggggg 5H§a§§§ha9 nSXFﬂIﬁ¥v8§g$sp§ﬁ€§nf?%t%d t he

sér f asd ghtr pes segevayh (ascapreliat definelh &rem28nalyataféfctieat to nmintain
the agiaentls ¢nedepcapsul ated, and the aqueous liquid is thus rel eased

and avail abl e for reaction. Durlng t he dlspen5|ng cycle, the outlet end of
the probe wil| BYbd'sigh%: P& SSAREURR WG BARBRcAAt OPhECREoPREL 25 tions on

t he bahremghuthaceeekpthelecdeuivesteyyethe. réee@tdgneluelﬁée encaprLﬁtlng
bot t o et £h8E o HaHe Logd: 18 SR8 BBForRBhaARs; hERStAE BR6 Safdons o the
ﬂ@lntpethrbpﬁualﬁgxeGnoethuQBngGh thheughnthelbieuiqu|d 30 does not
nterfere wit ol Rer BAckkPBsDEEALAR aaveatagﬁr,tawgégf Lhg various
reactants. In order th he invention may

surface, preferably the bottom surface, is structured to

engage with and penetrate any encapsulating immiscible film,

so as to rupture it. In a preferred embodiment, the
15 cuvette bottom defines orie or more projecticns (preferably

of a hydrophilic material) against which the encapsulated

liquid segment is poSitively_directed, so as to foreibly

penetrate and rupture such encapsulating film. Once pene-

trated, the surface forces of such encapsulating film are
20 . insufficient to maintain the aqueous liquid encapsulated,

and the aqueous liquid is thus released and available for

reaction. '

During the dispensing c¢ycle, the outlet"end of
the probe will be located immediately adjacent the projec-

25 tions on the bottom surface of the reaction cuvette.
Accordingly,-the'encapsulating immiscible film, which tends
to form a sphere,.is dispensed'against the bottom surface
of the cuvette and deformed against the projections to the
point of rupturing. Once ruptured, the immiscible liquid

30 does not interfere with the reaction because it is inert
towards the various reactants.

In order that the invention may be more fully
understood, reference is made to the accompanying draw1ngs,
whereln

35, Figure 1A is an isometric view of one embodiment of
reaction tray of the invention, the tray being comprised of
a plurality of reaction cuvettes of the invention;



understood, reference is nmade to the acconpanyi ng draw ngs, wherein: 35
Figure 1A is dn isonetric view of” one enbodi ment -of reaction tray of the
invention, the tray being.conprised of a plurality of reaction cuvettes of

t he ™rventi on; 5 Figure 1B is an isonetric view of one enbodi nent of "
reaction cuvette; Figures 2A and 2B are illustrative of the aspirating
cycle and Figures 3A, 3B and 3C are 5 illustrati.ve of the. dispensing cycle

of an asgirating/ dispensing probe, such as described in U S Patent _
4,121, 466; Figures 4A and 4B provide a cr 5s9- Section view of an enbodi nent
of reaction cuvette of the 10 present inventlon, and Figures 5A, 5B and 5C

f ' .of f th
are fragnentary views .of ot gg[%ﬁ,lr__g)q? re}r_esntﬁ,.t o;n%qg%_l ogleuvgl.tgﬁg t he

present invention. Referrin reacftontray 1 of the
present invention ¢#hgdiment ofH|neastion @NV@#G-S | i ke containers or cuvettes

3, formed in_integral fashi onancsARAARGRO 28 eyl 2hhysal-aRivhhgePeRbPhETY
of tray 1. Tray | is, referab m)l ded .of clear acrylic 50| ystyrene or

other suitable tr AN n"eV FHSUrs3 3fei APoPRANECI RBE 4 provi de
rigidity to trdy llldstnatlive adaqueedlts@eh@m@ueyedet bt‘OHﬂhaﬁpﬂﬁﬂiiﬂU

Shown, to rotate ahale ﬂl‘“&&r% StrCe T e gk otaad Brrcreaktrhes sl o
7 and facilitates ‘bo’s?h ing and renoval of tray 1 from such shaft.
Rot ation Of such shaft is Oﬂeifg%&-'e‘éelnhoaﬁﬁs'hb' BRoP26B SUYELEE-Section
view of an embodiment of reaction cuvette of the
10 present inventzon; and
Figures S5A, BB.and 5C are fragmentary views
of other embodiments of reaction cuvette of the present
invention.
Referring to Figure 1, the reaction tray 1 )
15 of the present invention compfises a plurality of cup- -
like ;ontainers or cuvettes 3, formed in integral
fashion and arranged circularly along the periphery of
tray 1. Tray 1 is preferably molded of clear acrylic
polystyrene or other suitable transparent inert material.
20 Reinforcing ribs & provide rigidity to tray 1. Tray 1
is adapted to be mounted through a central opening 5
and keyed by slot 7 to an intermittently rotated shaft,
not shown, to rotate about its axis. A collar 9 is
proéided which defines slot 7 and facilitateé'position-
25 ing and removal of tray 1.from such shaft. Rotation of
such shaft is operative to position each cuvette 3
;uccessively at a reagent dispensing station 11, a
sample dispensing station 13, and at an optical read-"
| out station 15. As the use of reactiomn trays in
30 discrete-type analytical systems is well understood and
in the interest of expediency, such stations have not
been illustrated in detail. Rather, dispending probes
17 and 19 are shown as symbolic of the reagent and
sample dispense stations, respectively. Probes 17 and
35 19 are each adapted; as indicated by the adjacent arrow

L6 ,



successively at a reagent dispensing station 11, a sanple di spensi ng,

\station 13, and at an optical read- out station 15. As the use of reaction
rays in 30 discrete-type analytical systens is wel] understood and in the.
iynterest of expedi ency, such stations have not been illusStrated in det aiNe’
Rat her, di spending pr.obes 17 and 19 are shown as synbolic of the reagent

and sanpl e di spense stations, respectively. Probes 17 and 35 19 are each

adapted, as indicated by the adj@acent arrow -6- S, to be displaced,

vertically, so as to be introduced into and withdrawn fromthe cuvettes

positioned at the reagent and sanpl e di spensing stations 11 and 13,

respecii vied yoe displddedorappicdincdo la® tor blecdintrofugsed 19, when

el evat fko alra AR B Ao ME dut et thd pe3lkdbnlld@ae thQ as to be

positioned at aspirating stations |ocated Over sources of reagent and

sanpl & eagapeANY F3mP I RPIHAE ishadd omshd 1p2B8e 137 woul d be i rmersed

i Pt 0 Sédp RS ; y SOU€ GeisHl a«-‘q iagpirediated &hgiclrgi-ebagp&?dehergi ned vol une
of I eagept i i s.di spensed into, a_cuvette. ocated at the dispensing

ot o 19 g e fev RS A irns ot P, BeomagoRn 184t o (he Sanpl o

di spertsariszantah, pldre probad touhd gposd tiomedsed aspdrssdhgsanpl e source to
aspl 1 a i G£-1 bk i YVl FhutU O STLE Ml Glluled 001 SPENSEM aNd

reacted 1 n such cuvette. The aspirating a spensi ng cycles of probes 17

and 15 efRegibieelity ¢ i'hemrs9 Resicioned .hdheaprobeadd wapldake the general

i i e i b e spisizg 20
, 121,466, Subseque . the cuvette 3 is advanced fo, optical read-out -
st ArPiratey s ég‘f“{]ﬁeg"é‘ﬂdﬁﬂ Falume, of, reagentawhichnisyzed, by

converdispeisddcintdjecuvette 3 located at the dispensing
'syatibn 13. Also, whe; such cuvette 3 has been advanced
to the sample dispensé station, the probe 19 would be
immersed into such sample source to aspi:ate a pre-

15 determined volume of sample which is dispensed and
reacted in such guvetﬁe. The aspirating and diSpensing
cycles of probes 17 and 19 are more particularly
described hereafter &nd may take the general form of
the aspirator-dispensér unit_déscriﬁed in U.S. Patent

20 4,121,466. Subseqﬁéntly, the cuvette 3 is advanced to
optical read-out station 15, whereat the.analjte is
coloriﬁetrically analyzed, by conventional techniques.

As illustrated in Figures 1A and 1B, each
cuvette 3 has a substantially rectangular configuration

25 and extends downwardly from the plane of reaction tray
1. Each cuvette 3 includes opposing parallel wails 21
and 21% and 23 and 23', the latter defining tapered
-portions 25 and 25', respectively. Wall portions'25
and 25' are integral with tab portions 27 and 27°',

30 respectively. In Figure 1A, tab portions 27 and 27!
are integrally defined in tray 1. However, tab portions
27 and 27' would allow support, if cuvette. ] is to be
mounted in slots defined in_a'non-disposablé type of
turntable. The bottom 29 of each cuvette defines a

35 plurality of upward projections or ribs 31, whose



AS illustrated in Figures 1A and 1B, each cuvette 3 has a substantially [
rectangul ar cOnflguratlon 25 and- extends downwardly fromthe plane of
regaction tray 1. Each .cuvette 3 includes opposing parallel walls 21 and

21' \_énd 23 and 23', ‘the latter defining tapered portions 25 and 25',
respectively. Wall portions 25 and 25' are integral wth tab portions 27
and‘27', 30 respectively. In Figure 1A tab portions 27 and 27' are
integra{l,y defined in tray 1. However, tab’ portions 27 and 27' would all ow
support, if cuvette 3 is to be nmounted in slots defined in a non di sposabl e
type of turntable. . The bottom 29 of each cu %{Jte defi nes lurality of
upwar d prOJectloH§r5+°Y} YnctiRR els hepeinaften 4?ﬁﬁﬁﬁ?ﬁ#15§ W& ter
described. Opposwaplgaglsand 20l Jfl' edinh eathette/ e} tar 8 £ @ Jir e iWedyt Sel y

control | ed separgti gf_?/ Y\a?hse?Z% a %%iggan‘gﬂ?{ew?%‘sﬂ‘g%'pséeﬁhﬁ‘“% a sight

colorlnetrlcally EA cu
positioned, in tpakh %o ce&qrmetxsimllm dmalyzé | thin meaotdd (ﬁﬂmiuw-ce 33 is

di rect ed thro?ghwks;as a%EGRREERTY 1 & SR A0, smht IOl dha-biit
energing i is incident on detector 37, which uces an out put

"ndi cative of th8tabAeBNLS athokLENE meﬁefmmvw}ag %Mﬁf%ﬂqd whi ch
is recorded by rerpodgh Bons Tarrmsanent €33 i’ﬁx&dﬂ/ﬁdﬁ@gﬁﬁcmfsim Lp"me.nt

st rate the Epr appeRtascErete ERciacideny o 4t er By vimith e 1. A
contai ner 41 i s pepduseatani oetpittindicstive obduthoe comt e trediipine ofour ce _
L, o She A Ind BRI RAERPSRAANELIA i RS S B g oo
appr eci at ed thatrFﬁErder 39. |
( ) To appreciate the advantages of the present
' invention, reference is initially made to Figures 2A
and 2B, which illustrate the aspiration cycles of both -
15 probes 17 and 19 of Figure 1. A container 41 is
representative of the reagent source and of sample source
into which probes 17 and 19, respectively, of Figure 1A
would be immersed. Also, probe 43 is representative of
probes 17 and 19, It will be appreciated that the
20 respective operations of probes 17 and 19 are identical,
exceﬁt in respect of the particular aqueous liquid to
be aspirated, i.e. sample or reagent. Conventionally,
probe 43 is immersed into container 41 and a controlled
negative pressure iszapplied at the outlet end, as by
25_ a pump, to-asbirate a controlled volume of the aqueous -
liquid 45. As particularly described in U.S. Patent
4,212,466, an immiscible fluid 47 is flowed downwardly,
at a controlled rate, over outer surface of probe 43
from a chamber, not illustrated, to coat such surface
30 and prevent contact with the liquid to be aspirated.
During immersion of probe_43. to effect either an
aspirate or dispense operation, the flow of immiscible
liquid may be discontinued.
At the beginning of each aspiration cycle,
35 the probe is normally filled with immiscible fluid 47,



W dspective operations of probes 17 and 19 are identical,, except in

ipéct of the particular aqueous liquid to be aspirated, j.e. Sanple or
eagent. Conventionally, probe 43 is imersed into container 41 and a '
ontroll ed negative pressure is applied at the outlet end, as by 25 a pdﬂﬁ,
to aspirate a controlled volume of the aqueous liquid 45. As particularly
described in U S. Patent 4,212, 466, an immscible fluid 47 is fl owed
downwardly, at a controlled raté, “over outer surface of probe 43 fromga '

chanber not iIIustrat ed, to coat such surface 30 and prevent contact with
theI| aspira FIELsLan robe4 to effect either
an asp ssp’gn opertg'j"l"cﬂq; ¢ e P e(')‘v?/eo%Lep et b (?dl Il quid may be

di scoritxqmeﬂ seﬂkmenﬁa bé@l rim:trtg.a@fe @ac laspdgiatdonoeyetele, 35 the probe is
nor maldyod d '4?%&""1%41—"99&&'&%& lqﬁ'xq 45 contai%_Fd Wi gReserves as pil ot

fluid™to dispense the aspirated IC]UI Segnent O Initrate an aspiration

cycl e, Vettie 408 ssq%rér% itheo fidioyy of &EFtGGﬁPA-llNeéf‘ltﬁlﬂﬁe vessel . At such
tine, 4niesdd ML RalErlilsy diticontdnaed anCc1hlha ikl %‘dié7 i's discontinued

and I| uid 45 irated into the_prob sho n Figure 2A. As the
i mmi scaf *I’dij jd‘% fé'r"é’rﬁ'l &%y iP‘ngi W& ﬁdgext erior probe
sur f actdses mmmmmu def7 lpheﬂerantd.ad.iy wetsashier ated |iquid tends to
form Yhebdiac e AU A o WYl Beqlaigh € |1 qui d and,

hence,” preven rom cont a pro sur aces. probe
i mrer forthey Kiapid At ithe GfSPéeFeé%l Adardd teads| l‘§|°dfm"m| s WI ped from the

OUfEr al AiHErSNE ﬂgnﬁrxﬁ:be whichl43 ledchlsrdaSWilthR Limmsiseiblle
liquid and, hence, prevented from contacting the probe
surfaces. '

During probe immersion, a small portion of
excess immiscible fluid 47 is wiped from the outer
15 surface of probe 43, due to the surface tension of
liquid 45 and forms a film over the surface of liquid
45 in container 41. As probe 43 is withdrawn, such
excess immiscible liquid tends to seal the inlet end
of probe 43 and fully encapsulate the aspirated liquid
20 segment 45', as shown in Figure 2B. Such encapsulation
serves, as is known, to prevent contact between liquid
segment 45' and the inner surfaces of probe 43, to
prevent contamination between subcessively aspirated
liquid segments. Also, the film of immiscible liquid
25 47 coating the outer surfaces of probe 43 to prevent
contamination between successive liquid sources into
which probe 43 may be selectively immersed. It will
be appreciated that a number of reagent sources may
be provided into which probe 17 of Figure 1A is
30 selectively immersed, such that sample segments intro-
duced, in turn, into cuvettes 3 af sample dispensing |
station 13 may be reacted and analyzed for different
ana;ytés, on a'selectiv; basis.
~ To initiate the dispense cycle, probe 43 is
35 moved to the dispensing station, whether reagent or sample



Ifquid 45 and forps a filmover the surface of liquid 45 in container 41.(;%%2/
As probe 43 is withdrawn, such excess inmmscible liquid tends to seal the® '
iglet end of probe ‘43 and fully encapsul ate the aspirated liquid 20 segnent
45'\_&s shown in Figure 2B. Such_encapsulatlon serves, as is known, to

prevent- contact between |iquid segnent 45" and the inner surfaces of pr obe

43, ‘'to prevent contam nation between successively aspirated liquid

segnentg, Also, the filmof inmscible qugld 25 47 coating the outer

surfaces of probe 43 to prevent contam nation between successive |iquid
sources into which probe 43 may be selectively imersed. It wll be

appreci ated that & C{J%rgoﬁr erqe%greeg,t t%our‘&g,%tqu ;Ee 1QEQ\E'eﬁe¢.hb9BPtVW ch

probe 17 of F|gure ectlvely i mer such tha e segnents
i ntro- duced, inFaw rpunmtscascwfetdtessr@p&tiogarrﬁnsuupspahsafﬁglsmstmt% may
be reacted and angl suriA J‘Hidﬂé%&%r%thiBﬁl%&%ﬁplQP?ao?eiﬁGtb¥§opa§f§ To

o the djspensing

initiate the dispense cle, probe 43 is noved
station, whether "hex dﬁﬁ¥ the cyystée 19. containg popreYirRalyvaisthe cuvette
49 | ocated they egiended 1AguEds 51 ofi.ciese-reuabmn, RsgirkasBAaBedil | ustrate a

sanpl e di spense sfatiqn %gpggr‘y |qu %tﬁ&al\yc}ers%gthhgogﬁgﬁt 59,49

contains a previously pens réa
i |l ustrated, cuveﬂtaaa-m@dm & 3plian drmmegsiesy a,mtpalchyesnao{!ﬁ bbheoﬁiéc Agai n

probe 43 is |mm&eqdﬂ&i?i(feg_tg§#§% 4t7h%,;eg.owhgf ohqg}.s %hﬂl"kf’ ?7 over -.

the outer probe surfaces | tinued an R tion ereo
behi nd, 10 to forkf Aigqontdpyed sadsgr pordion £ qapaf5&= deffchehindd. At

this time, the ersd Torti T4 overcanadd surface of liquid 51, as
described. At this time, the end of probe 43 is sealed
with immiscible fluid 47 and liquid segment 45' remains
encépsulatéd. As liquid segment 45' is dispensed, a
 portion of immiscible fluid 47 sealing the inlet end
15 of probe 43 forms a thin barrier film 47° which is
expanded by the emerging segment, as shown in Figure 3A.
As liquid segment 45' continues to emerge, the barrier
film 47' continues to expand and surrounds the liquid
segment 45!, the'surfécé'tensions within both tending
20 toward a spherical or globular éhape. When liquid
segment 45' has emerged sufficiently from probe 43, as
a globule 55, as shown in Figure 3B. It will be
appreciated that, if'liQQid segment 45' is of con-
siderable size, a series of such globules will be
25 ‘dispensed into cuvette 49. In many instances, the
barrier film 47! remains intact, whether dispensed into
a liquid medium or into an empty cuvette, whereby the _
encapsulated lzquzd sesment 45' is unava;lable for
reaction.
30 - Figure 3C illustrates ‘the situation where the
end of probe 43 is located édjacent to the bottom 53
of cuvette 49, As shbwn, the emerging liquid segment
45' encapsulated in barrier film 47' is pressed against
~ bottom 53. Because of the smoothness of bottom 53,
35 the encapsulated liquid sample 45' becomes distorted



I
t

with immscible fluid 47 and liquid segnment 45' remmi ns encapsul-ated, As

I quid segnent 45" is dispensed, a portion of immscible fluid 47 sealing
he inlet end 15 of probe 43 forms a thin barrier film47' which is

. expanded by the energing segnent, as shown in Figure 3A "As liquid seg

45' continues to enmerge, the barrier film47'" continues to expand and
surrounds the 1iquid segnment 4510 #he surface tensions wi thin both tendi ng
20 toward a spherical or globular shape. Wen |liquid segnent 45 hag
energed sufficiently.from probe 43, as a gl obule 55, as shown in Figure 3B.

I
S

nan¥ instances, the barrier fjlmA47
al®g eﬁ%

S

e

t onfl| shipapfrew; hetweenathe end; gfii Brekenkhtand bottem con- siderable
| 263, 3a8€kh8%nQf wi¥ahbaLPRELC2i Y| h7beigbast sPORSIRGad Nt O Ccuvette 49. In

emai ns $ntact, whet her di spensed into
uE 8 TeBi EAPBPLPNPS 1 aftB e FRPY  EBF 1 &9 fndBeby the encapsul ated I quid

egnment 45' Theunavall abkactarer ofictuvatt@03 of the predemtire 3C

| lustrates. t [tuati r _en o) | S | ed adjacent to
he;ﬂgf?oﬁ§g3nga%ége%ygg4gﬂg ﬁngﬁgﬁm?i€%ePéﬁ€€§€§%#$$dﬁ$§£segnent 45' :
ncipruingecd campietecentppanliation pfctheddigpensed pbiqeid 53. Because of

t hegaghehNesAsOknBRht 9/ P2gude LAG eReaBsSYtemedy| baubdvees®! € 45 becones

di storted - 10

nd slips from between the end of probe 43 and bottom

53,3a§’sﬁﬁﬂﬁ?dﬁﬂtﬁ15§rPP§r°.iPﬁFﬂ?“PVﬁF cProdeetiams (9% orm a gl obul e 55,
as shdgesi 315 ghueidp. theediepehsihguciyrcle, otheuimlét éafofhe present 5

Dongr 2b8 43 3. IpepEdh BHSARERE Eo bbkfbhraf OEN a8 LU0 T ki gure

4A, belweppt boktos 89,clvert tidges 31, and the inlet of

15

20

25

30

probe 43, should be sufficient to prgvent build up of
sighificant back pressure along_the probe syétem during
the dispensing cycle, such as not to affect métering,
and also be-less than the diameter of any globule which
might tend to form. During the dispensing operation,
the liquid segment 45' encapsulated in barrier layer -
47' is compressed against ridges 31. As the liquid segment
45' continues to emerge, the bar:ier-fild 47' is forced
against the ridges 31,_which penetrate and prevent slippage
of the barriler layer 47'. As liquid segment 45' continues to
emerge from probe 43, such 1ayer'is.ruptured to release liquid
segmeht ks, Alternativély,'the ridges 31 will ultimately
pierce barrier layer 47'. As bottom 29 is formed of
hydrophilic m#ferial, ridges 31 provide a hydrophiiic
path or-"bridge“.accelerating the release of liquid segment
450 ¢o mix with reagént 45 in cuvette 3, as shown in .
Figure 4B, Barrier layef 47' would be similarly ruptured,
notwithstanding cuvette 3 contains no priorly dispensed
liquid, as in the case of the dispensing of reagent
at reagent dispensing station 11, Accordingly, the cuvette
'structure of the invention ensures the availability of the
dispensed liquid segment 45!, whilé full advéﬁtage is made
of the immiscible fluid to '




3 is provided with one or nore upward projections or ridges 31. During e
di spensing cytle, the inlet end of 10 probe 43 is |ocated adjacent to
bgttom 29.. The spacing * between bottom 29, i.e. ridges 31, and the inlet
of b&bbe 43, should be sufficient to prevent build up of significant back
pressure along the probe systemduring the dispensing cycle, such as not to
affect metering, 15 and also be | ess than the dianeter of any gl obul e which
m ght tend to form During the dispensing pperation, the |iquid segment 45
encapsul ated in barrier layer ‘47" is conpressed against ridges 31. As the
i quid segnment 45' continues to energe, the barrier film47 is forced 20
agai nst the ri dgepr étenthé oMt ALY 6L, aMbii ey Tutwilenp paggenit isbarbasri er

| ayer 47'. As liquid st nt, 45' caqntinues to .enerqge .from.pr.o 43, such
|l ayer is ruptur ed"?g"-r"gﬁ’g%éeﬂ?? cﬁﬁ"g’%e’gﬂresnﬁl%é"% %t rnative 39 the ridges
31 will ultinatel yupeeseivoasanmeke |sparcese . As bottom 29 is forned of 25
hydrophilic material, rLdge@TfﬁeFﬁfﬁ%}kijﬁr%ﬁygnﬂqu ghgghﬁ Q% wiiirdge

S

accelerating the rel ease of |1 qui ghent to mx wth reagent 45 in
cuvette 3, as 3hodPPTecinted cthmd: mmenqus |alkarnete girugtyres fapabey

ruptured, notwi thgtfliséq €o/Vedhfeve COIMANAIS rEsulitisqr | TodiobiRadned 30
liquid, as in the ¢case, of the di§$ensin of, reagent at regﬁent disgensing

station 11. Accor ¥TREFVASeRCL (TR (BF Q1 AVET I Phe thR BRPESH SHREAFES t he
availability of tof bYotpems2® shanild Begumrtetb or \lormed kol agdwederage i s
made of the inm sgi | et ; nq§n¥gq Welr I t t ween
reagent sources ?ﬁ%tﬁ]{'%# ‘?’F‘]etpapﬁ%lbg ffgﬂs]{allgfgti el'y ?ﬁ%&?é‘g&géggéﬁ ?essi ve

sanpl e sourced® Vvpf| the| emenging ghdwke fram hetveen,ithe galetyendoefat od
that nunerous a|t§faﬁ&ek§tiﬂEiéﬁ@5 $idfd¥e. The bottom surface, for

example, may be sand;blaited. as_shown in Figure 5A, to
ensure non-slippage of thé emerging globule, the
microscopic projections thus defined in the surface ’

15 serving to penetrate,ahd restrain the barrier film 47'.
Also, bottom 29 may be provided with cone-like
projections 57, as shown in Figure 5B, or rod-like
projections 59, as shown in Figure 5C, or any
specialized hydrophilic surface designed so as to

20 restrain the emerging glbbule and provide piercing
projections,

Among the preferred features of the invention

are the following:
a). a receptacle which is adapted to be mounted onto a

25 horizontal support, further including means projecting
laterally of said receptaéle for supporting said receptacle
when mounted on said horizontal support.
b) a receptacle which includes two opposing non-parallel
wall portions'for directing said receptacle when mounting

30 on said support.
c) a receptacle which is formed of acrylic or polystyrene
material., '
d) a receptacle in which at least the portions of said
opposing walls which define said sight passageway have

35 hydrophilic interior surface. '



utilized to achieve.simlar results. To obtain advantages of the present

"N\ invention, the upper surface of bottom 29 should be treated or forned to

S} accel erate rupturing of barrier filma47' by preventing slippage 10 of the , s
energi ng gl obul e frombetween the inlet end of probe 43 and such surfacé?J
The bottom surface, for exanple, may be sand-bl asted, as shown in Figure
S5A, to ensure non-slippage of jtbhe_energing gl obule, the microscopic
projections thus defined in the surface 15 serving to penetrate and
restrain the barrier film47' . A so, bottom 29 may be provided with’
cone-like projections 57, as shown in Figure 5B, or rod-like projections

59, as shown in Figure 5C, or. any specialized hydrophilic surface designed
so as &b 2% rre%atcr%g% t é‘yeﬁfg‘rlﬁi%nénﬁl b’é&lse 2aft f‘b‘\’rﬁg\’ﬁf’&e SKrEPERYSPEr of ect i ons.
Anpng daial peaftaraled ferding doroffaclid itaténg aouatdngheff alalidwi ng: a). a
receptraecalcq: VgH (‘é},df o%das%ti%d.sth f._t%e_ mounted onto a 25 horizontal support,

further |ngluding neans.prOJegtlng | aterally of said receptacle for
supporting saithe dowsnddion Wvervhesuinedudessdai d horizontal support. b) a
repeptiacl e gl YR graR 1@PRASIPRGdNQR- Pakalivel analilquaar,tions for
directing said receptacl e when untlng 30.,0n ald,SUﬁggrt. S) a
 ecoptiiiah RAAPHAS oMy o LBty PRO BB Sp (AT AFFEIR ARtered) o) a
r eceptfant aral yaiis lofatt Hee @vin tiehe spdihkeiress ,0hndame anspdsitegradl | s whi ch
def i ng, sS4 451 4\e HASS a%?’@% 3¢e s%%@%‘é%ﬁ!;@a‘e‘l‘é eRter ol jgyhkace. - 12
- e) a reaction tray which 1ncludés a structure surroundi Ng

an encapsulated globule of said liquid received therein. , '
10 - ii) A reaction tray comprising a plurality of reaction

cuvettes, said tray adapted to be moved relative to a

liquid dispensing station to successively advance each

cuvette to said liquid dispensing station, wherein each

cuvette has a sight passageway (as herein defined)} for
15 analysis of the contents thereof, and means integfal with

an internal surface of said cuvette for rupturing an

immiscible liquid encapsulated globule of said 1liquid.



said central epening for facilitating nmounting of said reaction tray on(lggéi)
said shaft. The invention further includes: 5 1) A cup-like receptac

adapted to receive a liquid, which receptacle has a sight passage (as
heretri defined) for analysis of the contents the I nt egr al
with-an internal ‘surface of said receptacle for ”m MMMMﬁmpsm at ed
gl obul e of said liquid received therein. 10 ii)* A'réactiod tfay
conprising a plurality of reaction civet'tes,” sai d trayadapted to be noved
relative to a liquid dispensing station to successively advance each
cuvette to said éLf&M§Ld|spenS|ng station, wherein each cuvette has a sight"
passageway (as hetetrm-defined) for 15 anaIyS|s of the contents thereof,
and nmeans integral with an internal surface of said cuvette for rupturlng
an immscible liquid encapsulated gl obul e of said I|iquid. -13- CLAI M5
1. A cup-like recept &4Rs1ikee NedeEptiaSl eof LoE; &nltéé'éﬁf'a(?fesééfjl hi ng at
| east one Surfa%dﬁbﬂ‘dhlfbasde&‘iﬂiﬂfgabltt M edfsti Dh@r ehy-fe&reenﬂnaa ﬁaej gctions

whi ch -t d

oncapshl o od |1 Gk ki Tian SHNE D dRs i ne I Brenge-
further defini ng'.iapnss giervyeassiagawsey, (tas emgagen agdf rm@dureodignalysi s of
said liquid.g2. eneap %d 'l‘i‘?ql{ ur‘;q(lto%‘ﬁll‘aesasfegef 'n'%%d sh@dc%@b@b%acig

wher ei n sai surface | nes Ity o e- | projections. 3.

A cup-like receptaid é‘%?seRf@fqlr?ecf‘ﬁf'r“’cﬂf'aldmfﬂ-nl\melaelsﬁﬁal @a§§P85t’éYdéF§nes a

glgralhty OflConﬁ?#diﬁiééfindﬁxnﬁﬂﬁI&Wﬁﬂys&s of sa&dcuaqhﬁhe receptacle as
efined in claim

2. A cup-like receptacle as defined in claim 1,
10 wherein said surface defines a plurality of ridge-like
projections. ' '

3. A cup-like receptacle as definediin claim 1,
wherein said surface defines a plurality of cone-like
15 projections.

4, A cup-like receptacle as defined in claim 1,
wherein said surface has been treated as by sandblasting.

20 5. | A cup-like'receptacle as defined in claim 1,
wherein said receptacle includes at least two parallel
transparent opposing wall portions defining said sight
passageway.

25 6 . * A cup-like receptacle as defined in claim 1,
said receptacle being adapted to be mounted onto a
horizontal support by further including means projecting
laterally of said receptacle for supporting said
receptacle when mounted on said horizontal support.

30 _ _
T. . A cup-like receptacle as defined in claim 6,
wherein said receptacle defines two opposing non-parallel
wall poftions for directing said receptacle when mounting
on said support.



k9
/i> erein s s been treated as by sandbl asting. 20 5. A
)/) up I| MH Mﬂﬁ efined in claiml1, wierein said receptacle i ncl udes
ﬂransparent opposi ng wal |l portions defining said = ,
S|ght passagemay 25 6. - cup-like receptacle as defined in clalﬁhi
sai d receptacl e being adapted to be nounted onto a horizontal support by

further, inclug agpmau% Peciepthicne hat Qéﬁhh}édoﬁ.nsahjﬁ becephagske for
supportln sal egep

t al
D RS SrashsraiRE vaE' BupRRs TR Atens RusPRRAERE! fRrBEERRLL &
defines two opposing non-parallel wall portions for dlrectlng sai d

recepiact e gl ALY 80 AR BUBROGL csneg” 1hanyBor p1aifsain:|Tke

receptdcl e as d I'n"an rOJectlons are
of2 hy&ﬁoﬂhlwhhchaﬁeﬁOamed 9f acrylAcc@p- Ppkﬁsﬁﬁéépﬁaﬁaé°asageflned in any
of claimel 5 to 7, which is fornmed of acrylic-or polystyrene nmaterial.

10. A reaction tray conprising a plurallty of reaction cuvettes, said
tray dfapted thorE@ctdoR &X2yhSOMPRASIREs2 RAMRALLLEPESTBREREORI rcul arly

di Spftwﬁbe&n@;st %&li? M-Ialgr_ aB_Qgte}dh%ela; retatepnaabuﬁaaﬂ afcﬁs,adv?ncesheach
cuve e In ur.n a I qul I SRENSI. N statlon the.L,nterrLor o eac
cuvet e idpunditen Selng UrgudarRica 1 dRoRk e, aB0ue PRI PEN SOl Trwardly
& endiitrey ehyojretiaitdes, qﬂﬂsﬂiﬂﬁmﬁweﬁWenseseeaeh gnuvekbe,t bnengage and
ruptu é-,ggn' quigd- 22193 R Al g, ?xs‘iﬂ téﬁioﬁgl 2Ryl ?ﬁté?gok%? éé&ﬂ recept acl e,

and e of sald ettes |n| a si passageway (as herein defined)
fron1&N%?ﬁ&%;@ﬂfhpﬁégb@ﬁtéﬁ@§ttﬁéﬁeéﬂrfffe whicp phagcei Bhurahjt¥s defined

i n cl IIfMikharde’ @ixtending projections, which projections serve,
in use, to engage and rupture liquid-encapsulated liquid
15 globules fed into said receptacle, and each of said cuvettes

defining a sight passageway (as herein defined) from
analysis of the contents thereof.

11. A reaction tray as defined in claim 10, wherein
20 said reaction tray defines a central opening for mounting
of said tray on a rotatable shaft.

12. A reaction tray as defined in c¢laim 11, wherein
said reaction tray includes a'structuré surrounding said

25 central opening for facilitating mounting of said reaction
tray on said shaft. ' |

13. A reaction tray as defined in claim 10, wherein
each of said cuvettes is disposed along a radius of said
30  reaction tray.

14, A reaétion tray as defined in claim 10, wherein
said one surface defines a pluraiity of ridge-like
‘projections. ' '

35 |
15. A reaction tray as defined in claim 10, wherein
each of said surface defines a plurality of, cone-like
projections. '



20  sai d. reaction tray defines a central opening for wounting of sat d t
12, :

on a rotatabl e shaft,. _ A reaction tray as d ' | 1
wherein said reaction tray includes a structure sumﬂmmmﬂ,&miﬂw
centyl opening for facilitating nounting of said reace¢l an tm sai d
shaft. 13. A reaction tray as defined in claim 10, wherein each of said
cuvettes is disposed along a radius of sabd 30 reaction tray. 14. A
reactiogtray as defined in claim 10, wherein said one surface defines a .
plurality of ridge-like projections. 35 15. A reaction tray as defined
in claim210, wherein each of said surface defines a plurality of cone-Ilike
\F/)\;]OJ' ecti On'sd 1615 - 14. reactzﬁoﬁea(ﬁjijroé\'%tdélﬂizg%dl ded 'é@éjin'i? ®) %HEAIJ@M
erein said sur n.treated as an asting. :
reaction tray asgggﬁiEggfgﬁsaﬂ§so$e%?a€ agfﬁt%FEPy & € said
projections are of hydrophilic material. 18. A reaction tray as defined

in any of clains1%0 to 14, | ' ' r rylic or
pol ystyrene. gat er iqzal .. 10 15%8{:'?6'2 ?g%gt%’%ﬁd?i;%éé;s{%g?ﬂleﬁci%ac o rﬂolé',o
wherei n each”of 48ird"BEVELReS2iACPLRIERCE 1PN rane pof dnitd ranlvisl i madtce reita 1o
predeterm ned di stance to define sdid sight passageway therethrough, said
si ght passageway,heing 1 | ocat ed_al ong_sai g. radi us. 20. A reaction
tray as defined i1§’cl ai milﬁ?a BYRi WY C o‘?e’g%ﬂ%éjcidbeﬁ”cyes"fi Shaimsy il 14

formed in said 16, wherein said tray is formed of acryliec or polystyrene
"material.

10
19. A reaction tray as defined in claim 13, wherein
each of said cuvettes includes two transparent sides
spaced at a predetermined distance to define said sight
passageway therethrough, said sight passageway being -
5  located along said radius.

20. A reaction tray as defined in ceclaim 10, wherein
each of said,cuVettes is integrally formed in said
reaction tray.

20
21. A receptacle as defined in claim 1, wherein said
one surface forms at least a portion of the bottom of
said receptacle.

25 22. - A receptacle as defined in claim 1, which is

adapted to receive a probe for dispensing a liquid theréin.

23. A receptacle as defined in eclaim 5, wherein at

least the portions of said opposing walls which define .said
30 sight passageway have hydrophilie interior surfaces.

24, A receptacle as defined in claim 1, wherein said
projections are sharp projections.



: : : : T
ction tray. 20 21. A receptacle as defined in claiml, wherein sald _
surface forms at [east a portion of the bottom of said receptacle.

s defined in claim1, which is adapted to receiv
pr obe Hlllmlluﬁm ﬂm;,mnl iquid therein. 23. A recept acl e as defined I\ﬁg
claimb5' wherkei " at® | dast the portlons of said opposing walls which define

said 30 si ght passageway -hawé hydrophilic interior surfaces. 24. __ A
receptacle as defined in claiml, wherein said prOJectlons are sharps

proj ections. - 16 - 25. - A receptacle as defined in claim 24,

wherein said sharp projections are edged projections. 26. A receptacle
- as defigned in ClaidPpthe1elCidridkd In ciaag.pznr Olfskbenssatg point ed

proj ections. 27. A cup-like receptacle a to recerve a liquid,

whi ch Shed@pPLAiecirions §F§h?d§&§s§§8ﬂﬁyt63§shereln defined) for analysis of
t he contents thereof, and means integral 10 mnth an |nternal surface of
sai d rgeceptacle for urlng apsul ted l,obu said.liquid
recei Ved theréﬁﬁ'cfgt 1¢ RSy 8825 §|§“ §§8épl da 1 eEF Pn???d wher ei n sai d
r&ptumha;gnﬂnuaammﬂmmssesenpansthdrprogeamﬁngsan |nn1SC|bIe 15 l'iquid
encapsul ated gl obul e of said liquid received therein. : A receptacle

as defined in claim27, wherein said rupturing neans congrlses a plurality
of i n&drdi ng é&ﬁ%ﬁkﬂﬁi&epFGFé@FPGA§ 8AapyFarofSRi FReekiteri Alaudd, 30. A

react ivdiidh % cepRlcly szaaplsurgah-.l busehgenagt i(as aevetihegersakdyray adapted
to beanved relatl%% %% a li d sd%%%%n5|ng st.ation to. guccef5|vely advance

each analysis e con eof and means in

10 with an internal surface of said receptacle for rupturing
an encapsulated globule of said liquid received therein. .
28. A receptacle as defined in claim 27, wherein said

rupturing'means comprises means for rupturing an immiscible
15 liquid encapsulated globule of said liquid received therein.

29. A receptacle as defined in claim 27, wherein said
rupturing means comprises a plurality of inwarding extending
projections of hydrophilic material.
20 '
30. A reaction tray comprising a plurality of reaction
"euvettes, said tray adapted to be moved relative to a
liquid dispensing station to successively advance each
cuvette to said liquid dispensing station, wherein each
25 cuvette has a sight passageway (as herein defined) for
' analysis of the contents thereof, and means integral with
an internal surface of said cuvette for rupturing an
immiscible liquid encapsulated globule of said liquid.

30. 31. A tray as defined in claim 30, wherein the
rupturing means of each cuvette comprises a plurality of
inwardly extendiﬁg projections of hydrophilic material.



cuvette to said |liquid di spensing station, mherel tte has é%%gz)

si ght passagemny (as herein defined) for anaIyS|s of "t her eof
and. neans integral with an internal surface of \§ upturlng
*30° 31

an i sci bl e | iquid encapsul ated gl obul e of sai
tray -as defined in claim30, wherein the rupturlng means of each cuvette
conprises a plurality of inwardly extendisng projections of hydrophilic

mat eri ak.. - 17 - 32. A cup-like receptacle substantially as herein
described with reference to Figure 1b, Figure 4A, Figure 4B, Figure 5A,
Figure 5B or Figure 5C of the acconpanying dramﬁngs. 5 33. A reaction

tray substanti al as heyein crlbed ref ne to,Figure 1A of the
acconpanyi ng dr hgs. J cup-‘i e receptacqe %iagly gs gereln
_ described with reference to Figure 1b, Figure 4A, Figure

48, Figure 5A, Figure 5B or Figure 5C of the accompanying
drawings.

33. A reaction tray substantially as herein described
with reference to Figure 1A of the accompanying drawings.




