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PCT/ US02/ 25594 -1 A MILTI - COVPARTMENT ‘REAGENT CONTAILNER _HAVI NG MEANS.TO. -
| NHI BI T RE- USE THEREOF FIELD OF THE | NVENTI ON 5 The pr es@debmr#yie i on

rel at esyigsmsigt hod and apparatus for automatically  prie@sshissed patient's
bi ol ogi cal fluids such as urine, blood serum plasma, cerebrospinal fluid

~and the like. In particular, the present invention provides a nethod to
prevent accidental re-use of reagents contained within a previously used-
reagent container. 10 BACKGROUND OF -THE | NVENTI ON Vari ous types of tests

related to patient diagnosis and ther&g%/ can _be perforned by 15. analysis
for ‘an anal yte wit hi A MILTEEPMBABSFMENTHREAGENT 6O Ri ons, bodily fluids or

abscesses. Patient sz_[%ﬁéms%qpﬁmﬁﬁbgate RS assay reagents in

reaction vessels; ureTs en i ncu and anal yzed usi ng
i nterrogating radlatlon measurenents to aid in treatnent of the patient.

Aut omat ed clinical analyzer nochem cal and bi ol ogi cal
testing .of such sanpl e-reaggﬁsﬂﬁmgb known, typically adding
ome or two assay 20 reagents to a |liquid sanpl e the reagents bei ng

obt ai ned from reagent stora conparf ment s ntg ﬁ &oard t he

anal yzer . ThgPressptaveniiondels %BM‘WH ﬁ‘% oéﬁ” Ml ed *chen cal

- anal Ygsdecsih a'p§t| t@%‘fdlégﬁ@l ﬁuuH@stﬁzh % %nﬁé | b6 PekRiith Splases) eerebeospimapiuct  a

single assa |n con uous 25 artnents or vessels. Typ| cal of such

vessdluid argl abkmntnamwhpdilen@ﬁ@ntrl@@g pravisies aimethodi PRIt for use in an
anal %5&&:4%\?‘ ua@ﬁr té%‘an?ll_@s 8&'@:1%% r@ﬁbuﬁ\?gée\ﬂzl@aﬁ gent SHidinéy Dade Behring

I nc. t|-corrp rtrrente container 1s in the form of
~aocont ai ner strip described in U S. Pat. No. 4,720,374, entitled "Container
Having a Sonication Conpartnment”, issued to Ramachandran, and includes a .
rigid peripheral 3D band formed of an inert plastic. The band is fornmed
intégrally with each of seBACKGROUNDE@BEHE INVENTIONSTS so that the contai ner
strip generallytapers |nasubstant|ally ' _
Various types of tests related to patient diagnosis and therapy can be performed by
15 analysis for an analyte within a sample of a patient’s infections, bodily fluids or abscesses.
Patient samples are combined with various assay reagents in reaction vessels; the mixture is
* then incubated and analyzed using Interrogating radiation measurements to aid in treatment -
. of the patient. Automated clinical analyzers for chemical, immunochemical and biological
testing of such sampie-reagént mixtures are well known, typically adding one or two assay
20 reagentstoa Itqu:d sample, the reagents being obtained from reagent storage

compartments maintained on—board the analyzer.

For convenience and compactness within an automated -chemical analyzer, itis
. desirable to store ail re'agents'neededto conduct a single assay within contiguous '
_‘ - oor'npartmehts or vessels. Typical of such vessels is the raulti-compartment reagent
' _' coni_airier available for use in an analyzer known as ]:hé Dimension® Chemical Analyzer,
* sold by Dade Behring Inc,, Deerﬁéid, IL. This 'mulﬁ-éompartmented container is in the
~~form of a container strip described in U.S. Pat. No. 4, 720,374, entitled “Container "Having -
~ a Sonication Compartment“ issued to Ramachandran, and includes a rigid peripheral
' 36‘ * band formed of an Inert plastic. The band is formed integrally with each of several _
| reagent contamers so that t:he contalner strip generally tapersina substantially
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21 Fe-bruar-y 2006 WO 03/ 022441 PCT/ US02/ 25594 -2 el'ongat ed wedge-Iike manner
froma first edge to a second edge. The wedge-shaped pl 8hFepray 906 for tHe -

cont ai strip facilitates the nounting of a pluralit f h.strips in a
WEhupt heSlyalng

ci rcunf al'ly adjacent generally radially extending te i'onshi p across
a rotatable reagent carrying plate, like described in U S Pat. No.
4,863,693, entitled "Analysis 5 Inatrunent Having A Bl ow Mol ded Reaction
Chanber", issued to Howell, and having a reagent supply arrangenent with

an array of nulti-conpartnent reagent containers disposed. in

subs E%Pé@a Wédbekedinafidrafdn 8Testietigatd & eecvat tedgal Theanédje-dhpédt at i on of

rotatable plate. The reagent containers may _be refri ger ted or cooled, if

desi P, prefile fos toy sUtRiBeIptTR FRGIEAtRS thefeoyrting oh e Pi‘{!'ﬁlﬁ)’ P Py RSN r eagent

di SPERSISrREAR Beldedht dchofty Ralifly!ckBing BRUANIAAdYss Aftkatbby. | nvard or

radi al 'y outwa Irections'wth'respect to the plate to aspirate a

sel etragdnt cayingtplate ditealegoribed it SrRatshebBiBeP, eatited "Arelypiar t ment s of the
|t - f ' . I m ned anount

oF  BEERAE A AR PRl B, It B ol ol BT AT e ot

angukeagepiosipply @nangemertrwitdameaocaynel mbld-comparieny reagenthenidiere. 15°. The

ool dBpes i et SRR BERob RS e SRS ol A SRR £
penepzad. ThA rédgedt catalgs hidy [RsRfrigatdtedoctodled] ifalesital; tab ¢s disedsddor t he

.receptacle_is polyethylene and the |amnate is three-ply | am nate of a
pol yg'ﬁf%‘ﬁ- The repgent sUPRIY incldes 8 neadent @?Retﬂé’“ﬂ(?é?t?er@aﬁ'ﬁ Wagl’?é“ pol yester film

god Eﬁﬁ&éﬁﬁﬁl’@rgaﬁﬁﬁrﬁsﬁd BPLRIID Y| eRed BRkbREWIt rédpRotC@athl Plite Te | ani nate

'S heat sea to the peripheral surface of the polyethylene conpartnents

wi t haspitaée & sslentedpesiagentrfyona apy sneef thesagmented geagest corapgsementeatthei m _
L7, PP Sl koS TS PR ShpeSphaing) kbl g - tescy | oep !
" assi ggagentdfitotdne qrmecre f ainuwher bbreactith vassels disprsed at pngilraposiiooh t he use of
' eaggprgné:e r.l:xtrc?l}n%ethg ‘p%ﬁpﬁerryp loP M‘n%dpla%g.
5 S :
~ The tops of the multi-compartment reagent containers may be sealed with a
 suitable laminate that prevents gas and vapor escape and yet permits penetrétion bya
probe for aspiration etc. The plastic used for the receptacle is potYéthylene and the |
laminate is a three-ply laminate of a polyester film, a po!yVinyl_idene chioride coating on
20 the polyester film, and finally a sheet of polyethylene adherédtd the coating. The
 jaminate is heat sealed to the peripheral surface of the polyethylene Compartments with
the lower polyethylene sheet contacting the compartment rim. Variatidns of such a muilti-
‘compartment reagent container are described in U.S. Pats. No. 4,935,274 and 5,009,942
all of which are assigned to the assignee of the present invention. | '

A persisteht problem with-the use of reagent containers as employed on
- automated clinical analyzers is accidental attempts to re-use reagent containers that have
been previously used on such an analyzer. When a container is used on an analyzer, |
partial amounts of reagents are removed by réagent aspiration devices; if the container is
30 removed from the analyzer, it Is possible that reagent quantities remaining therein may
| become contaminated or stored in a hostile environment so that their reactive




aut onmat ed cI I ni caI anal yzer.s is accrdent al atterrpts to re-use rea ent

cont ai ners that have been previously used on such an an%l%*'zféﬁfyz en a
cont a| é@ ufd on an anal yzer, partial anmounts of reagents are renoved
by .r eag §g ation devices: if the container is 30 rEnbVE® % Hm t he
anal yzer, it is possible that reagent quantities remaining therein my
becone contam nated or stored in aghostile environment so that their
reactive - 21 February 2006 WO 03/ 022441 PCT/ US02/ 25594 -3 characteristics
becone-altered. In such instances, erroneous analytical results nmay be

L\e p-orcge&cm‘rsﬁd@.aaeaaaé }alt@r’edbﬁf @Ic%ﬁsf@rcéé , lett@héous ahslyiicl estultnthag der ect edI I
Accor di i rabl e whenever a reagent er I.s initially
~pl acéﬁ:’%%i%bya Eérﬁamieforeﬁ'aﬁﬂ% '%isd]?ﬁqceﬂ‘dr%frﬁgﬁgb&cﬂf‘gn\ﬂ'ﬂéﬁ St o deternine
- whet fbegarém@uﬁeﬁa\ara@éagegt &ﬁreaﬁérds Hﬂ‘%ﬁglaeéd awtstahehawfe fagggnt cont ai ner

has been previously use 469 di scl oses an anal yti cal
s pec iabtomated me&quige erovrdﬁdnteﬂetermme whetheatheﬁgetarr@r iRgW ANGh Qn%ﬁeﬂest space

uﬂ%ﬁ%@r‘iﬁé re%é%r}tl%o ? s b Greliou \F‘EseElUp AL

: selec Ivel'y-renov I vé cover or Sel ectively covering and
uncovering 10 an outer surface of a transparent portion of an outer

par (11 on 5.3 Bafi! 87k a8 GRASE: on INRARLALESHEY B BNRg b SRR, 25 one
i n%ﬁ? thembe ﬂ)rldéfn’%ﬁmlsbaéerrlgﬁﬁ?ﬁﬂcﬁ@pem%rgﬁmﬁ?nﬁ??gphg?es of the
T einduded aseloatvelincivabRiriteryel GHE 1Bk Earae 4 NS89 8RS UDFRRERG T en

RE" t aRbuldr sulfBcebtLhraphidnt bbrtion WP EA olrfer hEELON ﬂiramdpme té‘o\sgacé s in a closed
position it |Inpinges on the magnifying |ens 5 645, 824

~di scTbew*a@erceverdﬁ&rr@ed@sma@ase vetbraodaﬂqnpéﬁihporto be@H@Fhﬁjl a0 syr i nge

~ needy I upon contact
W t h % i'\gﬁgﬁ]ﬁh??%%sﬁag?%&ﬁgglapnucogé%ﬂa @ygfgﬁﬁ%é%@n%n wi |l cause the
- 20 cmmmfymg Inmsoﬁ@éﬁsrpe@nﬂmﬂscexmumgenhorbho@hdes obtheiigresipattitioni or use. and

o o ok B e AR e oy, ™

@I I gpprotkctige coveh isin di dosedpositibn it Thpingessor theemdgnifging terended and desi gned
to be a 25 disposable, single use provisional i nstrument conpeonent. The
provi'si onaI I nstrunment '

- U. S. Pat. No. 5,645,824 dlecloses a color changrng reagent composrtton for

coating onto syringe needles and other needle containing medical devices which upon
contact with such bodily ﬂLlIdS as blood, mucous, saliva, and semen will cause the

20 composition coated needle to change in color to signal a prior use and contamlnatron
with a possibly infected bodlly fluid.

U, S. Pat. No. 5,472,415 discloses an instrument for evaluating the fit of a
_ corresponding orthopedic impfant. Th'e instrument is intended and designed to be a
25 disposable, single use provisional instrument component The provrsrona! instrument
~ component is made of a material which can be sterifized by gamma lrradratron, but which
 provides a visible indicator, such as visible deformation, upon re-sterilization by exposure
to a heated environment, thereby discouraging or preventing re-use of the componient.

30 U. S Pat. No. 5,403,551 discloses an assayrng device for both collectmg and
‘analyzing a sample which mcludes a container and an opemng for coliectrng the samp!e




- conmponent is nmade of a material which can be sterilized by gamma’
irradiation, but which provides a visible indicator, sd@ﬁﬂg§“wﬁﬁ§ble '
deformation, u on re-sterilization by exposure to a heated environnent,

t her ebyVRi0¥ % H1agi ng or preventing re-use of the conporféd{USO3E%} s Pat .

No. 5,403,551 discloses an assaying device for both collecting and

anal yzi ng a sanple which includes g contai ner and an opening for collecting
the sanple 21 February 2006 WO 03/ 022441 PCT/ US02/21594 -4 in a chanber for
storing the sanple. A cap is provided for sealing the container opening |
and af 5 |64 erF0F 5314 the SafipflllAl chp p@ bragiaed fél%ebhfg ﬁ@%ﬁ’cb"ﬂ@rr oﬁe‘ﬂfnlgChem cally |
anal yzing t sanp annel is provided for enabling a portion of the - %
sanpkad @b laast ane assay systeny is attachashiothe rontainen i) ehemicalyiasalyzeg &1# of the

"ol o suBle: Ao reRlgR] o B b DRI b4 b P RAR HERARE 00T ont

whensyhtemrigdn aléhalge Basrientition Bf SHeScoBtiinali Adhroperspreoftdenioeis-proddéd cl osure for

t ' ud eck ' Kk b k
D70} BEPHEN e ot Bt oL e B ThE P BGdo S A UvetEdl | n o cap.
Af t epnliRehdieddsired.oj ection has been broken off to use the tube, the cap can

be replaced on the tube, however, the connection is so | oose that when the
tube is picked up again, the cap is imediately detached fromthe neck,

thus indi qpig pg. Wo' 8255 %64 dHcIo&s aF@Fn eNBroo‘ﬂcl%@@re@&% AbE FlcRiEgesa a

tanper - evi dent ¢l osufe ‘apparatus for I nternally pressurized containers
i ncl nedksprejastiosan @ neck of t!nedulve, tWi'llcél negk pejedivnfivrvaliedto aeddr@f ant er nal

PR By BT ProvRaR i B b s MR ek oo YasHBh BB R RS BT

t hat tube, lthm tapadan beneplatedan tbvia tutbna howaver] thercdnaectmn dusa lecke tivkie ‘

t ti ' I | I ti ted t
changben i fibe i Bt v ted e Bip FHEmearangag g oy e Hfhant cal 1y
acti mtcganggr;@ﬁ‘@ge_venti ng of the pressurized gas causes a visibly apparent

di sruption, distortion or the like to indicate initial unsealing of the
container. U S. Pat. No. 4,286,640 discloses a tanper-resistant cover for

y5e port Qf sapat. No. 4,591,062 discloses a tamper-evident closure apparatus for
. internally pressurized containers includes a closure provrded with a mechanism for

venting the internal pressurized gas upon initial unsealing of the container and a tamper-

indicating device adapted' to be acted upon by the vented gas to indicate that an initial

unsealing of the container has occurred. The tamper-indicating device may be, for

'. 20  example, chemiéally aCtivated to change colors when acteduppn by the vented gas or
may be méchani‘cally activated so that venting of the pressurized gas causes a visibly

~ apparent disruption, distortion or the like to indicate initial unsealing of the container.

U. S. Pat, No_, 4,286,640 discloses a tamper-resistant cover for the port of a
25 container for medicél liquids which when applied to the port indicates that an additive
_material has been introduced info the container, The port cover is molded from a
resinous plastic material and includes latch portioné which fit into a latch bar with the
- latch bar serving as a'means to prevent access with the latch portions so as to resultin a
' tampeffresistant structure. The latch portions are in the form of barbed sections and are
| 30 guided by means of an inclined ramp into latch openings in such a manner that a



~clinical analyzers, it nmay be 5 seen that while there

25 contai ner. for nedical |iquids which when applied to the port_indicates

that an-additive material has been introduced into the c e The part ,

cover is nolded froma resinous plastic material and incl udes | atch
portions whWMgho3f@2244into a latch bar with the [latch bar sermptirgs@ssfy, MeaANS

to prevent access with the latch portions so as to result in a tanper “‘
resistant structure. The latch portions are in the formof barbed sections
and are 30 guided by means of an inclifred ranp into |atch openings in such
a manner that a 21 February 2006 WD 03/ 022441 PCT/ US02/ 25594 -5 corrpr ession

fit t bar bed, sect f dth th
btch bptherESiondc BB S8 il Bnd Mo Farbaq Stiians aradamag Svpiatheddeh acos | n
the | at chopegingathe tarbed sdutionsivil el enetfagelgch %Qx‘fﬁ‘c&@imﬁa@t]%ttmrr;]gaﬂéro mat ed

progress
toward introduction of tanper-evident containers, there has been no

clini ﬁ@g éﬁ %ég% cont ai ner. &d for a
met ho aﬁﬁe F%ﬁb@“lﬁ@ﬂiﬁﬁsé@ﬂﬂd intredustion aftampat-gvident ohetainesy, a
previ ousltyerd 186 héGPES naI zer,, and/or to
alert -an operatgér thaPFOPesu?‘?ggﬁée‘%dﬁleggaﬁg%ggot%ﬁgélgﬁ%h Ut by B354S8 ned
using-a pfed "B%P§5W§@ﬂeﬂéay@1mercmmhemremam§Mnrﬂétm&6S:ﬁf)a metheg dhéis may -
t her ef or THE L NVENTI ON 15 The i nci pal obj ect of :
the exanpl @ EI ent Mﬁg&ﬁ\?ﬂ? %apa#ygerf Wheneyer G@"%\"WE'E/H@@F' Feggent :
aut onmat i eentalperdepeasanmqutlmwear ad/eapeint ﬁﬁﬁbéﬂaﬂﬁ%atfreﬂlﬁ%“’r%ﬁ ryfed or
vvhetQ@r ﬁ.la 5@%@9 é{F i ner _has been previously used whenever a reagent
contal ner 1S I Ioé%fﬂ HelRg SHrevicysly used Irpagent comialgertanddhatdhe apsayr y
enbodi meresults maythepefoedi suspacgnt | on, whenever a reagent container is

pl aced onto -a clinical analyzer, a noveable sensor probe within the

anal yzer 20 determ nes the presence or absence of a | ock-out nenber
attached to the reagent conigpiy ‘@@.& he I ength of travel of the
probe, taken w ththe displacing. orcrﬁh%/m g&obe and the resilience of
the | ock-out menber, nmay be undertaken to ensure that the reagent -

I(:g(rzll[(ﬁloﬂer N ﬂﬁ’-"bfﬁ@i‘ﬂal‘ﬂi‘;}é&?&-{hé &aﬁ"'%%l bodlmentt \}eﬁtlgnols %Vper Eéicrle g g’reghrc])g for

progress made Framatis dscsuen tid g &8 ﬁﬁelﬁlga%rdeﬁaﬂ!%ﬁéﬁéﬁﬁu DYhpese. of a

automatically determining whether a reagent contalner is new and unused or whether the reagent

container has been previously used whenever a reagent container is initially placed onto an
analyzer In a first exemplary embodlment of the present inventron, whenever a reagent
container is placed onto a dinical analyzer, a moveable sensor probe within the analyzer
20 detennlnes the presence or absence of a lock-out member attached to the reagent
| " contalner Analysis of the length of travel of the probe, taken with the displacing force of
b - the probe and the resilience of the lock- out member, may be undertaken to ensure that the
reagent container is new and unused, In addrtlon, attempts to over-nde the lock-out -
member may be detected if the length of travel of the probe and the displacing force do not

25  fall within previously predetenmned ranges. In this embodiment, the lock-out member may
- be dlslodged from the container by the probe.

- In an alternate embodiment of the invention, the lock-out membef is of a “two-
position snap” desrgn in which a selectlvely weakened bridge member is displaced or
B 30 toggled from an original “new” location to a “used” location whenever the container is
mrtrally placed onto the ana!yzer In this embodiment, the bndge member i is retazned asa




menber nmay be detected if .the length of travel of the probe and the = : .
di spl acing force do not 25 fall within previousty predet@riite%Panges. In.. -
t hi s. enbodi ment, the |ock-out menber may be dislodged fromthe container
by the prweos/d2ed4an al t ernate enbodi nent of the inventi onPCTARGR/A58%BK - out

- menber Is of a "two -position snap” design in which a selectively weakened
bridge nmenber is displaced or 30 toggled froman original "new' |ocation
to a "used" |ocation whenever the confainer is initially placed onto the
anal yzer. In this enbodinent, the bridge nmenber is retained as a 21

February 2006 03/ 022441 PCT/) US02/ 2 4 - Iy ced

portio a{,‘ﬁ'& q\ﬂggﬁg Fecé%%%%ﬂ &(ﬁ"? '??QGBE%??'E%& @g%&%ﬁg&ﬁgﬁﬁ@l‘% t he

pr es_entoqtngfpras'gmnvédﬁenﬂhalauﬂﬁeri’ﬁayHeq:ragﬂamnmrtel dﬁtmaiu?lwectt' cal | yI IeI ect a

- previously used reagent contal ner;- alternat , the anal yzer ow
Sanpl o RIRMPYSY Ysacreaaapt contalbst Al tHratEa froehazeh AL RIS GRS Koy  ous y

used C%hﬁhﬁt@ﬁniméhuﬁtéa%ﬁi feSGenksy/ frémtPpreWBushy Gkbd' @ntsfiRr bt temegemyt ed

anal ytical results.” 10 15 20" According to a first aspect of the present

i nvént inetingisHe e-iise ip thy repediedanabrtisaldesylss det erni ni ng that a reagent

contai ner having at | east one edgewall and a weakened bridge is unused

‘when sai d reagent container is placed onto an anal yzer, the nethod
conpri-sing: attaching said weakened bridge to the at |east one edgewall;

O oL nd, ARl B i e bhoce SRR S BB Sreaie et 1
bet weerfot detemyihingdhaba magenigcontainen Havingaaijeastank edlgewahane aiweakengd obe i s
205" e el S B il ks 56 01 B P RH 00 vhen
si gnal sohfpridinigeattadhing $aid veakeridbridgel todhe geleastadrrcedyesall; displacing gent ,
o ov; odeaketel bRds il AGenRTTRLR HhS sELRRIHEHE Plase OB BeidhBiRCtnLsed

cont ai Ri{eteift'sBidWan@M et BMbgé ffonfiiti iy $@ported between two pylons extending f

. from the edge-wall and wherein the probe is adapted to signal the force required to
‘15 | displace said weakened bridge when said reagent container is p!acéd onto the
analyzer; and, analyzing said signals to determine if the signal values generated when
the reagent container is placed upon the analyzer fall within a range of signal values
previously determined for known unused containers when said known unused ' |
* containers are placed upon the analyzer.
20 _ ‘
_ According to a second aspect of the present invéntion, there is provided a
- multi-compartment reagent con{ainer in the form of a container strip generally tapered

in a substantially elongated wedge-like manner from a first edgewall to a second
_ _ : edgewall between two sidewalls, the container having a weakened bridge attached to
- - g5 atleast one edgewall, wherein the weakened bridge is mounted between two pylbns

attached to said at least one edgewall; the bridge and the pylons defining an open
| region proximate the edgewall. |

30




According to a second aspect of the present invention, there is provided a
mul ti-conmpartnent reagent container in the formof a con% Ife ip
generally tapered in a substantially elongated wedge-Iike nmanner froma
~first edgewal |l t.0o a sSecond.. edgewall. between two sidewalls, tHhe container.
havi ng_a weakened bridge attached to 25 at |east one edgewal |, wherein the
‘weakened br igggsdsgount ed bet ween two pyl ons attached to samdsseziwast
one edgewal |, the bridge and the pylons defining an open region proximte
the edgewal | . 30 21 February 2006 WO Q3K222441 PCT/ US02/ 25594 -6a BRI EF
DESCRI PTI ON OF THE DRAW NGS The invention will be nmore fully understood
fromthe following detailed description thereof taken in connection ;with
the acconpanyi ng draw ngs which form art of this application and in
which. FIG 1is a schenatER&ElbDﬁumhg @ont ai ner havi ng
features needed to practice an exenpl ary enbodi nent . of |ock-out features
of the present -invention; FIG 2 is an isonmetric view of the reagent

cont ai ner of lfll]ﬁm\lentrbn wﬂltlnean-lor@ﬁﬂyl und@stabd &omeithe foliawing detaltedbdascrtion of |

| ock_ out BHBBAAEREH Bhnistien voh 8 Sy dutyEihEh A aRel i BALE. |

‘breakisng @Wugngh@g,\pmeﬁl on of the reagent <container of FIG 1; FIG 3
illustrates signals typically generated by the sensor probe of FIG 2A when
15 practicing the present invention; -FIG 4 is an enlarged view of an

exenplary | OCE‘IQ U ' PeFREMatt nglaﬁ‘?nenl S@%Pen&@ﬁéﬂléﬁﬁéwﬁg fédtres hebdedo unused

condi tion; B I's an isonetric view of .the | ock-out menber of FIG 4 in
an unus ecpramree 26 exenplgmer@lppdlment of lock-out features of the present | rnvenl]on,

FIG. 2 is an isometric view of the reagent contalner of FIG. 1 lllustratlng an

:10 alternate lock-out embodiment of the present invention;
FIG. 2A is an isometric view of the alternate lock-out embodlment of FIG. 2

Tllustrating the use of a sensor probe in breakmg away a ﬂag por‘clo_n of the reagent

container of FIG; 1; . ‘
FIG. 3 illustrates signals typlcally generated by the sensor probe of FIG. 2A when

15 - practicing the present invention; -
" FIG. 4 isan enlarged view of an exemplary !ock-out member of the reagent

- contamer of FIG. 1 in an unused condition;- : .
FIG.5is an usometrrc view of the lock-out member of FIG 4 in an unused

" condition;
20 FIG. 6 is an enlarged view of an exemplary Jock-out member of the reagent

container of FIG. 1in an used condltlen,

FIG 7 is a schematic elevatron view of the reagent oontainer of FIG. 1 rllusl:ratmg
| . an exemplary embodlment of the present invention employing the lock—out member of FIG.
.25 4; ‘




- FI G-" 6 is an enl ér'ged Vi ew of an exenplary-1 oék-out menber of the reag,er"\t' _
container of FIG 1 in an used condition; FIG 7 is a scHdeat2%8f evation
vi ew of reagent container of FIG 1 illustrating ] ary

enbodi ﬁ%ﬁ?g‘&zgﬁhe present invention enploying the |ock?’§ﬁﬁ}§ﬁgﬁb’§$ of FIG

- 4; 21 February 2006 WO 03/022441 PCT/ US02/ 25594 -7 FIG 8 is a schematic
plan view illustrating the enbodi ment of FIG 7 enploying the |ock-out
menber of FIG 4;. and, FIG 9 is a plot of sensor signals generated when
practicing the enbodi nrent of FIG 7. DETAILED DESCRI PTI ON OF THE | NVENTI ON
FIG 1, tFEikes isabkthamatic plan Wéwillastsatingrthe embbdisnenthef BGeFremphying thernul ti -
conpartnment rea container 10 conprising a plurality of conpartnents 14
e SRgEAUBeReaT ke

t®%nd rel ationship to forma container strip

general | YFI@U9|iQ§?ﬁ>tB?§é®B&“si§m geiieetRu@ivhen pracEanpiedighghodirentar ¢ig, from a
top surface 15. The reagent container 10 nmy be fabricated in any

conv@ni ent manner and formed of suitable material such as an inert

astic. The top surface 15 is joined.to or i's preferably formed integrally
wth each of the compartnents 14 such that reagent container 10 generally
tapers.in a 15 subsDERAILEDIBESSRETGANQF Wi iVE manner froma first w der
“edgewal | 18 to a second |ess wide edgewall 16. This wedge-shaped pl an
“profile for the container. 10 facilitates the nounting of a plurality of
such reagdm 1ctahemivth . 20 showssschematicafietherdléndnity ofadimaitient ,  general |y

radially extendi ng rel.ationship across a.rotatable n rrying plate

(b Gmpasrentygaces: easainerll canibrBihg i udu R S Eee irae 1 AoBFsd Var °: he

{ondi W GHaid-©0sHPreREBSshifPM 3R halshtiey spipastataliyiemdsied bafwegnitabi on and may
be used al one or arranged together in :any_cgnveni ent nupber _and remain

v t heidewalls 1esiepenging dpwmwaHlvtTFAm aiteR BYfaceH>- HRe 1e8IRt SERPREE 1P n t he
2Bl gl Bl eddl shdorfloh septenissgracapsns 10 o
inert plastic. The top surface 15 is joined.fo or is preferably formed integrally with each
of the compartments 14 such that reagent container 10 gengrally,_tapers ina |
15  substantially elongated wedge-like manner from a first wider edgewall 18 to a second
Jess wide édgewali 16. This wedge-shaped plan prdﬁle for the container 10 facilitates the
‘mounting of a plurality of such reagent containers 10 in a circumferentially adjacent,
" generally radially extending relationship across a rotatable reagent carrying plate (U. S.
Pat. No. 4,863,693). It should be appreciated however that the individual containers may
| 20 téke, any predeten‘nine.d configuration and may be used alprje or arranged together in
| any convenient number and remain within the contempl'atioh of this invention. |

As is described in the aforementioned U.S. Pat. No. 4,720,374, such reagent
containers 10 are sold under the tradenéme FLEX(tm) cartridge by Dade Behring Inc,
25 _l De'erﬁéld, IL., and cont'ain- reagents as necéssary to pei'form a particular given assay.
| _ Each of the compartments 14 generally have the form of a closed well defined by
~ generally opposed pairs of generally paraliel and integrally formed sidewalls and
B , éndwallé. The upper surfaces of the sidewalls and the endwalls tbgether with the upper
surfaca 15 of the reagent container 10 in the vicdinity thereof register to define a
30 - substantially planar sealing surface peripherally surrounding the open upper end of the
‘compartments 14. Each of the compartments 14 is closed by a dbwhWardly sloping ﬂoqr.




25 Deerf':i eld, IL., and contain reagents as heceséary to perform a, -
particul ar given assay. Each of the conpartnents 14. gefldFaray2¥8ave the
f or m of dosed wel |l defined by generally opposed pair neral ly
par al | eWSzQ?{?ini‘ﬂt egrally formed sidewalls and endwal | s.P%’FﬂLLSO gﬁéf sur f aces
of the sidewalls and the endwal | s together with the upper-surface 15 of the
reagent container 10 in the vicinigy thereof register to define a 30
substantially planar sealing surface peripherally surroundi ng the open
upper end. of the conpartnments 14. Each of the conpartnents 14 is cl osed
by a Thevopeurtice 15lof phaqufti-aomparBEnteEagastropn2008 10En8CoR2kd WittCa/ US02/ 25594
-8 The. t surface 15 of, the multi-co rtnment reagent, contai ner 10 may be
seal é&lt@ﬁgﬁwatg@?qtggp\gn) %‘FH: PVes At N RRRY SP9TRE ag‘?@%‘?ﬂ‘@%as and vapor
escaprnaistion By gobe FSr aspigatRhl &l on by a probe for aspiration, etc. 5 A
principal object of the present invention is to provide a nethod for
- autonatically determ ning whether the reagent .container 10 is new and

aﬁused or ARk sm%&% of BRUGBent FOBIHINNE Fo AdviiRS MEMBd PoatHSIc4Iy sed

enever reagent container 10 is initially placed onto an analyzer. The

t er meletenpiningaviietherribe eepgeal eontadagn L0 dHneyw ANE Yinusesom avhethsn the reageiti ng not
previ _ : y L Ep9ang ; r or not
r eag.é:ﬁ#éin}ftb gé\}e eggjﬁg’e'%gryg%stggﬁ P ﬁ%%;gé)aﬁggﬁ rren{'ési- lﬁé 'ﬁa"ﬁ/ﬂﬁ:rst enbodi nment
of - t batoparemalyizer. The éerrisOnewt ardyantsadld aramaant tbGoheeyr conididied ofii t h a

o nch-qut f.laqg . menber 2 El, 2 and 2A) haying.t hape . of ‘rectangul ar
Do PGS R PRV her s gfto ah v, Benarlesar WanBr Sl Beadbole™ 29
. Roef apabbienleRiraEed WS corgitirhanes 14 On aFirsintiasdimant of sheoprebdne sane material
as is container 10 but is attached to sidewall 12 onl ggflg_ﬁﬁg -a weakened

top fnvegtivdmagsnt costaingrdfis ProViEE 1ih 3 PYReBPUb flag memiash ed a8 si dewalll2 .
al O.n%n%ﬁ@lg@i'tg%‘gﬁéﬂ% ofSH AR ENGHI2Pab N8 1oidrABstBIrEsH ofdithePBMERABIE Gitgval ents to

“flag I ncl ude su?evvall, endwal I, top or bottomflag-IliKke portions
- havi mgniter 2liisaprefesibilofrgmad when sentainers Hajserolderdanthis of the @mednpterigk t ached to
‘cont gL pe , £.Q ' ' I _ : veabl e
sens%r‘ Bpr{og%%e&%iﬁﬂg%dgfa%%na 9’?@3 Ei@%@%&%@?‘@%?ﬁ%@g@@nan o
appr (ghonatiredaited liresy adbisiunatiaded tasidewslt 12 tlong twe sidewalbadgesgdh o6ithepr obe 27

corrphggs Fembar Eﬂ*Ht%‘i‘&dsoe%ﬁfval%E%S HE& member 21 include sidewall, endwall, top or
bottom flag-like portions having circular, oblong and similar shapes and which are semi-
attached to container 10, When container 10 is placed onto the analyzer, a moveable -
sensor probe 27 inside the analyzer is automatically extended by an appropriate actuator

20 into contact with flag member 21. Sensor probe 27 com‘pris'es‘ a conventional pressure-

‘reading sensor and disp!a(:ement transducer adapted to provide electronic signals indicative =
of the resistive forces encountered by probe 27 as well as of the length of travel of sensor
probe 27, Such probes are well known in the art, being supplied by companies like
Schaevitz Engineering, Hampton Virginia. Upon contact with flag membér 21, sensor
- 25 probe 27 generates a non-zero resistive force signal like that shown by letter “C”
corresponding to a position #1 in FIG. 3 where fhe phbe 27'is'initially' bro'ught into
physical contact with container 10. Continued movement.of sensor probe 27 inwardly into
the body of container 10 corresponding to a position #2 in FIG. 3 causes a bending 'along
weakened flag edge 23 of flag member 21 inwardly from sidewall 12, accompanied by
30 increased resistive forces as indicated by the letter “B” in FIG. 3. Even further tonﬁnued
| movement of sensor probe 27 inwardly into the body of coﬁtainer 10 causes weakened flag




- readi-ng sensor and di spl acenent transducer ‘adapted to provr de eI ectronic .
signals indicative of the resistive forces encountered ?%‘P@t?@ 627 as wel |
as of the |length of travel of sensor probe 27. Such prgggﬁj ﬁ#{g known
in the P8 ¥Ing supplied by conpanies like Schaevit o ng,
Hanpton Virginia. Upon contact with flag nmenber 21, sensor 25 probe 27
generates a non-zero resistive forge signal |ike that shown by letter "CO
corresponding to a position #1 in FIG 3 where the probe 27 is initially
brought into physical contact with container 10. Continued novenent. of

senseq @E?Qﬁ-u%ﬁrre B 5t fdgThembérd L Wemlﬁ‘omfsrdewat! azrtesrredraatedbyeb@ondr ng to a

| t FIG 3 bendi on 23 of flag
P EHODIS i il SPrieseph AR APIoDn, F IE el WY B Sh ¢ R oot o 61t 1 v
“;rgf gﬁ%ntf@st F&Sttegr?gécf)r%@ng %rbist@zt &t é&brd With tHe dahﬁéctﬁe stEMﬁ_:ﬂ!h bﬂweﬁlerneeont i nued
Vv

inwardly into, @Jé of contajper 10 causes

| vveakﬂfmaﬂdga %fgtoqutatersﬁdatetasam wpsuBg @2‘2@4@? Fﬂttqtr\’ dritiesmaterialy cfgge 23 to
rg.rpt 5(4@9 ABARE ﬁnéﬁt%wﬁfcﬂ%ﬁﬂaﬁk@i“@é Is c%astni&ed odbsated by the

Iette ‘correspon to a position . Is well within.the -
ski Ibntde mdtmctre phah!eletaterialseﬂagtmeﬁaef almm' befbept @Mﬁl‘d!]oﬂmmomswfﬁgedccor d with

"the onnec IV th of weak o such tensile
and ?L'ar‘fbe #@r%‘&@‘ THpuqng B m@@%tﬁ h%? %%8 %I:’n‘%‘aﬁ bBl?{a%- construction.
Al teéttt@\ta@djty nedrTtsatightabldatiorndnd the wighalb generatadrberrprdtie 2Amepnst beies ed of | ess

~brittle and nore pliable materials,. flag nenber 21 may be bent inwardly

and fedablgiagidseesda  from cont ai ner 10. Such situations pernmit that the flag
- nber 21 may be re-bent outwardly near its original |ocation and the
'srgnals generated by probe 27 may no as reliable as desired. 10 it is

vel | wi t hitris wel withigtthe tate,pf art fr th?té“ﬂ‘f?&rﬁ@? equipRes WE EBPRASR t h conput er -
' mpl ﬁtﬁ%g&eﬁ E&Jitl:o?h cﬂ'{)&ﬂ%ﬂ{% nﬁc{?\g&& f(?%ﬁh%%’ ?ftﬂﬂg sfghﬁl%nig dnBfated gpal curve

gener sens romthe I ength of travel of the
pr obsen26r p:tohk @R tavicarifirinfeom dihes lehigibi of dravelraf sha prob @5 piabge wWith thgd t he

enbBB3Ro B DSk ST vl O of SRR 2, BBl 2 v on
15  container 10 is new and unused. In partrcu[ar, if no resistive forces are indicated by probe
27 in"moving between probe positions #1 and #2, it may be concluded that container 10 :
has- been previously “used” since flag member 21 has been previously drsplaced from its
ong:nal focationin a pIane coincident with sidewall 12 of the container. In such an
~instance, container.10 is not belng presented to the analyzer in a “new, unused” cond;tton
20 and no guarantee may be presumed for the quality of the reagents contained therein. A
| key feature of the present invention is that whenever a container 10 is initially p!aced onto
an analyzer, if the length of travel of probe 27 and the displacing force do not fall within
‘previously predetermined ranges, for example within a range mdrcated by a dashed lines R
- of about 15% to 20% of the relative values indicated in FIG. 3, it may be automatically
25 - determined that a reagent container has been previously used, In such an instance, the
- _.~-analyzer may optionally be caused to eject the previously used container, to enter a stand-
by condition and signal for operator attention, or to complete the requested test assays
| - and provide a warning signal conceming the quality of assay results, Conversely, if the
length of travel of probe 27 and the displacing force do fall within previously
- 39 predetermined ranges, for example within a range indicated by a dashed Iine_s'R of about
o 15% to 20% of the relative values indicated in FIG. 3, it may be autornaticatiy determined




27 i N- movi ng between priob'e positioné #1 and #2, i t 'may be concl uded t hat
- .container 10 has been previously "used since flag nmenb@rFebrar26peen

previ ously di SPI aced fromits original location in a plane coincidenttwth
si.dewalKO¥393#*% he container. In such an instance, cofG@YR23¥Y is not

being. presented to the analyzer in a "new, unused" condition 20 and no
guarantee nay be presumed for the,guality of the reagents contained
‘therein. A Kkey feature of the present invention is that whenever a ,
container 10 is initially placed onto an analyzer, if the length of travel

- of ptﬁ'z%?‘ﬁ-r%ggeéﬁ@@oﬁtgﬁema}%mo@gi*é’vﬂ)uglgrLB;@d.Ctﬁ s0& arf Ristankd, tthé BnalpiepWagus! y
d g or exanpl

predetermn ranges, np w thin a range indicated by a dashed

| i neeptRnally balsaused 1% sompletedhe otquested test assave and pipyisde hdgnahoetePort FIG 3, it
my ' I '&ﬁ&, ] nt ai ner has been '
prev&%ﬁgﬁ%gﬁgﬁ%ﬁ@fgn&g’égﬁ anﬁ:}i[i %aggﬁétefm ﬁg‘e-%g:%gﬁg{fé?aﬁay optionally be
caused to eject the previously used container, to.enter a stand- by

condition_apd signal for operator atfenti. ; equest ed
‘test ass a%&'saﬁrap‘ﬂpé‘?ﬁ"a%"taﬁe\%mmgr éi &kﬁ’[&@% rgr&sgéq%teﬁ Jfbﬁﬂg‘;”‘?%iﬁ%'f JIW of assay
r esWdnBor HroB¥ Q7 Ak Ynay thedeRfe idtafgt il autdrnatet opérafiombetha @nalydert he
di'splacing force do fall within gre,vg(?igsl 30 .predet erm ned ranges, for
exanipp@ mgnbar R1anawbayeonstiacted obeatyials Tge AR Tihelaste: of GBAE 1506 t o 20%
Cof i sl | Sasily berERMtiEDRMbYENd cal |y

det e%%a?\%ﬂ%é%&@gﬂéré}ugitézliggfléﬁ\a/\%ﬁ“ég.gngzrgéﬁe PC‘I); S02/ 2559\?1M 10 that a reagent:
contsanser piohe 270kn guick embadimentss §ag member 2k watld hestaysedto FrpEChanal yzer may

ti; t I : ; i ; rovi de a'

P oY PSPV Be 27 1REUIE riinic; SR SiRIoE o s IR AE 1P B 2 new
contwgouldrstill®e obtdinedt hi's first enbodinent, flag nmenber 21 is typically :
di sl odged from container 10 by sensor probe 27 and may therefore interfere
wi th automated operation of the analyzer. Flag nenber 21 may be

- const r uct gelagdthéradxempingembédimpaipsfthe phdsantdhasttion, lode-owtd mérthbarkd is at t ached
~to container 10 at all boundar

'sensMVISIRRRGDYRS Presestjpyeriion o bR ok 5&@@%@%@’? lﬂ‘%ﬁ‘ﬁ@ﬁe&tf{ﬁtbagchﬁsggvte o ¢
& rﬁ‘ée@é?:ti%@lyim@é@ér@d)'brﬂée HRAK- 201REraPWith edagbst donplinkri 10ds siEipgnal s simlar to
those illustrated in FIG 3 would still be obtained. |In another exenplary
enbodisptesrd artoggled Frasariging) Shaw Resitips &k a ovrednpagien. fa spgnan ..
embodiment, bridge member 24 is retained on container 10 as a permanent but displaced
portion of the reagent container 10. FIG. 4 illustrates lock-out member 17 as comprising a
weakened bridge member 24 supported between two pylons 22 extending outwardly from
20 edgewall 18. Importantly, bridge member 24 is caused to be weakened in its central region
| - due to a notch 28 formed contiguous with open region 30 and bridge member 24 is caused
to be weakened at both of its ends by narrowed cusps 2_6 where the bridge mémber 24
enjoins pylons 22. Cusps 26 are formed on the opposite side of bridge member 24 from
notéh 28 in order to facilitate a “collapsing” of bridge member 24 from its “original, '
25  unused” pesition to an inwardly displaced position indicative of a “previously used” |
o cbn_dition, seen in FIG. 6 and as explained hereinafter. The degrée of weakening of bridge
' member 24 separately and independently by cusps 26 and by notch 28 may be adjusted so
that the disp-lacement of bridge member 24 from the new, unused condition of FIG. 4 and
. the used condition of FIG. 6 is a permanent displacement. Consequently, bridge membenj
30 24 “toggles” from its unused condition of FIG. 4 to its used condition of FIG. 6. An dpen

- region 30 is also formed between bridge member 24, pylons 22 and edgewall 18 to further




envi-sioned by the present invention to be of a."two-position- snap de5| gn.
in which a _ 15 selectively weakened bridge . nmenber 24 |M@W2Wth '
reagent. cont ai ner 101s snap- di spl aced or toggl ed from an orlgl nal " new'
posi ti o4 B8 *sed" position. In such an enbodi ment, MU Edber 24 is
- retained on container 10 as a permanent but displaced portion of the

- reagent container 10. FIG 4 illusjyrates |ock-out nenber 17 as conprising a
weakened bridge nenber 24 supported1 bet ween two pyl ons 22 extendi ng
‘outwardly from 20 edgewal | 18. Inportantly, bridge nenmber 24 is caused to
be veaKanfibdbm b tfdlihd B biRinRberlg, (16, 8 1@hetpeckie UiBkBbRga! | guoUS

w th open region dge nenber 24 s caused be weakéned at both
of i teemhas2bip aﬁm&%wéltl% where the bridge nenber 24 enjoi ns -pyl ons
22. Cusps 26 are forned on the opposite side of bridge nmenber 24 from
notch 28 in order to facilitate a "coll apsing” of bridge nenber 24 fromits
"original As@dblaumadéaiﬂi‘ ippsicticiontheonethod ofike girgsedt impériiosdndbsi tion -

L1 Pl o A Yl S g B2 2
-SeDa:Ggh{w'?eﬁaD?ntd WSMMf%PwL@Vé@mnzﬁﬁucanﬁur?ﬁd Bp?ﬁﬁbtaﬂzemy be gdj ust ed
SO a e dis nt o | er rom new, unuse .
cond,ltfqnﬁﬂ”‘@f' agqi taﬁ eWEPWE%ER‘gB & eH %’fzﬁﬁ@us@gt%gﬁ per manent
di-spl rReRERSHy &%@&Hﬁ@b"‘l@llaweﬁdﬁ@s[%rﬁ%%eﬁﬁx Fié”ﬁ 'ﬁl’l@ﬁhﬁﬁtﬁ‘c&:'f b WARKi ts unused

condition of Fl to 1ts used condition of . An open region 30 is

al so hr@omnnmaéeﬁdmla@genméﬂapaeﬂ” ngobommamaarmoewglmvvevoa to further
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an ormayeable ptotmahay bs imdninred andaresseglisgdniechd within certain pr@etormmeg t he net hod
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anal yaegor as arftiadtionrof waﬂn& displapeméntarfithey sansaeitl obderdo teteanin2ate usddansducer

agai nst ,.a di s Iac obe and bridge nenber 24 is caused to be ,
perrréﬂ'éqia?@/% q %‘VéeaQ@Bq‘FQé‘& “ position as seen in FIG 6. The

met hod by whi ch br| dge menber 24 is displaced into a "collapsed" position -
-may vary; generally however, 10 either the position and/ or displacing force

.of the pr éaéhlaﬁlwoﬁtq%m%mﬂpﬁ@ﬁpra&h@mtlwrprasent invention, illustrated in
FIG..7 and using a container 10 having the lock-out member 17 of FIGs. 4-6, whenever a

container 10 is mltlally inserted into an analyzer (stage A, upper portion of FIG. 7), the -
container is urged rightwards by a conventnonal transducer (not shown) so that lock-out
20 member 17 is moved in the direction indicated by arrow 32 (left—to—nght) into contact with
| a moveable sensor probe 20 (stage B). In this embodiment, the sensor probe has the form
of a displacement probe 20 equipped with a conventional displacement sensor 38 and is
‘biased a‘gainsté stop 37 to a vertical orlentation by a bia'sing'sp'ring 36. Container 10 is
_ continued to move rlghtwards (stage C) as shown until probe 20 engages a stationary stop
- 2;3 734 (stage D) and Is forced against lock-out member 17 proximate notch 28 (see stage D,
_ Fig. 8). Container 10 is further continued to move rightwards by the transducer until .
stationary stop 34 (stage E) restricts further movement of displacement probe 20 which
~causes the weakened bridge member 24 of lock-out member 17 to snap into a collapsed
state like that shown in FIG. 6. As described before, cuéps 26 and notch 28 are provided to
30 facilitate the collapsing of bridge member 24 to a permanent inwardly displaced position so




noveabl e probe may be noni tored and are required to be wrthrn certain ‘
predeterm ned ranges, FIG 3 discussed earlier is an exahfsbaanfO0fonitoring -
the displacing force of a sensor as a function of relative displacenent of
t he sen¥B0304ék der to deternmine the used- condition orPGRUREAHM | on of
any reagent container. 15. In this alternate exenplary nethod of practicing
the present invention, illustrated,in FIG .7 and using a container 10
havi.ng the | ock-out nenber 17 of Fll%ss 4-6, whenever a container 10 is
initially inserted into an anal yzer (stage A, upper portion of FIG 7), the
cont ay I shown) so
t hat aﬁh(g)tce;ﬁ bb&n‘r%%ﬁ%rﬁl’e%%!f@ér&% mét eod-' i é}v’ﬁ’%& rect F‘%\ﬁdﬂ@ﬁﬁ)‘fﬁgdé bi" arrow 32
(| ef tarabyzed ayiakiy thetrefor&:mrat‘a:trewwsl\/msed”trundﬂzrab] e sensor probe 20 . (stage B). In
this enbodi nent, the sensor probe has the form of a displacenent probe 20
equi pped with a conventional displacenment sensor 38 and is biased agai nst
a stop 3?1 Atdhig poitt arcaiaheis rmtaatisﬂawrgrn H@Bﬁﬁﬂﬂgarﬁﬁur}tfw racggéﬁt&ifner 10 is
contr t 0 _nov t war ds as shown until probe engages a
tat i %Piwmerforef@%&égge@f%@et %i ftgaveb?féea% 1042y Brwadato menber 17
prOX'd@érﬁnMﬁéthé’r%r(rﬁﬂ%oﬁﬁa%? 1@1135 b préVioushPiedl 56¢h dParafysisur t her
continued to nove rightwards t he transducer unt.i stat’ionary stop 34
( st agvaltptes &g #iﬁd@@emqr\troﬁeromo%@tﬁme& ficoptrinee A8 has peastredioushhi ch  causes
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cont ainosed dontanas. B@mfmwyifeuﬁramepn@e@emuw wed andDrdge mefber P4 ist heref or e
poi nt, an anal ysis-|like that

d" dit
'sﬂosvdng 'rY-E\P =1 S%teg?ﬁ% @%gr%%rrio farst&egmvge@rﬂﬁeteeﬁlsta@cer!gfpﬂfvar,c@rrent probe 20

r el atzcMievd Bietsamel dspicBnRht bf Erose- 2955 Fone emdyérméxqb@ram Bén tRdp- to determ ne
whet her or not contai ner 10 has been prevr ousg% used. Such an anal ysis

eval alapsed satedikshalcsasait FBI. Jingisativolfan wiseecentaingd. cont ai ner 10 has -

qhen previ ously used, bridge nenber 24 will be in a collapsed state |ike

that seen in FIG 6 and probe 20 '
-In practice, for an unused container 10 at stage B, container 10 has been moved

into the analyzer a predetenmned distance and is brought into contact with displacement
probe 20, As soon as any moverﬁent of container 10 rightwards beyond stage B ocr:urs,
like shown at‘stage C, sensor 38 of displacement probe 20 must begin to send a signal
20 Indicative of moVementel_sewise contalner 10 may be determined to have been previously
used and the analyzer may be optionally programmed to reject such a used container 10.
The purpose of continuing movement of container 10 beyond stage B is to cause brrdge
“member 28 to toggle into the used" position shown in Fig. 6 whenever such a container
10 is initially placed onto an ana!yzer. It is desirable to also make a complete analysis of
225 trre condition of contalner 10 in order to detect any unwarranted attempts to over-ride the
- er’fectiveness of Jock-out member 17, for instence using'tape;to patch over the collapsed

' bridge member 24 of a previously used container 10. | |

_ The lowermost portion of FIG. 7 shows the opposite interactions occurring as
30 container 10 is moved leftwards (right-to- Ieft) as indicated by arrow 33 into an operatrng
posrtron within the analyzer after it has been determined whether container 10 is new and




~will be displaced a predetern1ned di'stance | ess than the |1 ength of travel
of probe 20 if the 10 bridge menber 24 is in 'the un-col | &%y i®ee |ike
that seen in FIG 4, indicative of an unused contai ner. Eﬁylvalently, i f
cont ai 8P 03224 previ ously used and bridge menber 24 j £CT 0428t | apsed
state, then container 10 nust be noved a greater distance rightwards to
-achi eve the sane di spl acenent of obe 20 as if the bridge nenber 24 is in
the un- collapsed state like that Seen in FIG 4, indicative of an unused
container. 15 In practice for an unused container 10 at stage B, container
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: -such a. us con ner. 1Q.. The of tin venent of contai ner
18 p&Pd kP ZOQg‘éth%]d 3 ‘t§8r'€'53's‘éer%(r%r‘age@%§w@r%’g‘]’%’r‘%s%f@g? ygle into the "used"

~position. shown in F|g 6 whenever ‘such a container 10 is initially placed-

onto. ~an anal yzer. is desirable to al so nake a al ysis of 25

‘the condi ﬁ@ng/ s %b?ﬁ‘é‘i‘crﬁ'?n YigW GRITEFRABAING 30 s %Qes:ﬁ*lg [Fﬁmasr@ﬁ ed at t enpt s

to oy, Steﬁotr dsg éﬂﬂﬁs PF‘efs% tSURAG Prity ﬁF&p&ﬁHmﬁiﬁi‘%ﬁbddTmeﬁtcﬁf th@st ance usi ng
e co

t ape pat ove apsed bridge er 24 of a preV|oust used
cont arasent m@entcen Wn&arﬁd/@ndgs member 24 mayberseen injtiay 60ri2¢4Ne RSP
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aft erstatibnﬁWSt dpe®hatcktbas D Areclvs\B2aib33 again mdmete ddahtite-laficandda@-to-eightrebr uar y
the BIEGBAIPaS = reeples pil el B pierBHEY By el Tati o
only recgﬁreatt@w%cﬁee §eHradefe rnvéﬁhd@&ﬁeth@d%l@ refethadmbeeraent of Hid contabepriltal ent  to
, ?),Zég@\éqql%mlﬁc{ér%g%nrﬁentl&rr 4rl.8 lljli?.lst%apte ?n sbtae e Eag golg{agéa frgnr1 %eun%];e Ex%d%tu%nar y stop
15 toa tsed condition by continued movement of contamer 10 further forcing lock-out -

member 17 aQains_tAstop 34. As the containér 10 is moved leftwards into an operating
position within the analyzer, beginning with stagé_F in the lower portion of FIG. 8, the |
. biasing action of spring 36 causes. displacement probe 20 to be pulled against the now
collapsed bridge member 24. Consequently, bridge member 24 will be in different |
- 20 . displacements, indicated by the dot-dashed vertical lines in FIG. 8, in stages G and Cif,
and only if, a legitimate cdliapsing action has occurred to weakened bridgé member 24. A
similar different drsplacements exnsts at stages DandF. That is, when container 10 is in
‘the same location at stages C and G orDandF, dlsp!acement probe 20 will have a
_ predetermined difference in vertical orientation, as denoted by the letter “P”.
25 . o
| FIG. 9 iliustrates signals like those ge'nerate by sensor 38 in practicing this
_ embodiment.of the present invention. Solid fine "R” indicates signals received by sensor 38 .
“during rélative rightwards movement of container 10 and the dashed line “t” indicates
signals received by sensor 38 during relative leftwards movement of container 10. Initial
30  contact between lock-out’ member 17 and probe 20 takes place at stage B in FIGs. 8 and 9;

- with continued rightwards movement of container 10, probe 20 is displaced rightwards,




novenent of container 10 continues, stages GHJ until container 10 is away
fromstop 34 and probe 20 is held in its original vertiZddkbrowy296¢ at i on by
biasing spring 36. FIG 8 is a schematic plan view corresponding to the
st ages WO A4 G 7 (stage "I" is not used) and is pPETARO¥EPbr further
~clarity in explaining this enbodi rent of the present invention. Wakened
bri dge nenber 24 may be seen init_ilg_lly contacting probe 20 10 at stage B,
continuing rightwards notion at st'age C and probe 20 bei ng noved agai nst
stationary stop 34 at stage D. Arrows 32 and 33 again indicate
ri ght-to- ef I -§ Q-] t ] ' : r pur poses of
1 PusEbe &R ¥ an3 and St Bhoss B seP i ghashE Hop@inlerk SonB TROTR”
t he pkeethenshawnvatistiges Crendidth FISss @hid 9.\Conbinvaimmovernénitdfeontaimealter 10. '

Weakened brid nenber 24 is illustrated in_stage .E col | apsed from a
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10 f tidgheredenad Britideqfdmisst2g e e oliginglgriv@indiionfo 3duisedsotdiforgont ai ner 10
is noved leftwards into an operating _position wthi t-%ue apal yzer, ,
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2006lewer tBYi0 PR3 4] at stages C and G. :

| In practicing either embodiment of the present invention, the analyzer méy be
-+ programmed to automatically eject a préviously used reagent container, shut-down'or the"

© 20 analyzer may allow sample analysis to continue uninterrupted with rea_gents froma

previously used container but automatically noting such re-use in the repdrtéd analytical
results. The degree of skill required to cause an analyzer to automatically perform sui:h

‘actions is well within the range of routine computer programs. -

.25 Accorﬁmodating a lﬁyriad of different potential designs for lock-out member 17 |
- within a container is a task regularly encountered within the art and need not be described
herein. It is sufficient that the inventive teaching presented herein that a reage_nt_tontainer
. may be determined to have previously been used by examining a physical feature of the
~ container when it is initially placed into an analyzer in order to ascertain the position of a
- 30 lock-out member, need only be pfesented to artisa.ns for equivalent =\r'_Et:"iations to be
: rendered obvious. It is therefore to be understood that the A_embddiments of the invention



- PCT/ US02/ 25594 -14 stage C of FIGs. 8 and 9, and sensor probe 38 generates
an increasing displacement signal” like that shown at staddebvayfe D in -
FIG. 8 and 9. Continued novenent of container 10, stage D, by a shuttle
mechanivemodarai41shown) rightwards causes probe 20 to sn®FTAIS02HH e weakened
bridge nmenber 28 fromits original new condition to a used condition, 5
stage E of FIG 8, and as indicated by the letter "'S" prior to stage E in
FIG 9. As described previously,-la-key feature of the present invention is
t hat whenever a container 10 is initially placed onto an analyzer, if

sensor 38 output signals, indicative of the displacenent of probe 20 as a

f uncdisslasest hareip appilipstrative of thapringiprsof the inyenting@nd Ahat & hi n previ ousl y
pred W : it th@ sEGOsT 1RE i . 13 to 20% of the

- rel aﬁ F@Eeﬂ%g&gi ré §| ac%mrgtr??édsﬁgﬁgﬁ I'e\‘?%{:mﬁg@lmgisc at ed tﬁ% "I%}Ié%wn&lﬁﬁ may be _

aut ofnatancel flag raernker@loay b ef haaricty of phgicalishapes, Mckeut membenladmM@Yunused or

shet BEdcBe of SRR of BLLRSh ARRIAPT BB KGR Sautsrbe gt & T 200 IS

e c hemapsfully bpert dhapinex estiapsedsstage leto f Fos éese rea38ng) éhe peesend: iswentiomisai ner

| ocati ons. correspondi ng tq stage and Q nd F, .di spl acenment probe
20° wiPh IR e itetinents Phetted ol et ssrbet kOB shecfieifAr od by
sensehlydy.thaeloringtmsby the letter "P" in FIG 9, at stages Cand G In
practicing either enbodi ment of the present invention, the analyzer may be

progranmed to automatically eject a previously used reagent container,

- shutdown™ or the 20 anal yzer may al llow sanple analysis to continue
uninterrupted with reagents froma previously used container but R
automatically noting such re-use in the reported analytical results. The
degree of skill required to cause an analyzer to automatically perform such
actions is well within the range of routine conputer: prograns. 25
Accommopdating a nyriad of different potential designs for |ock out menber
17 within a container is a task regularly encountered within the art and
need not be described herein. It is sufficient that the inventive teaching
presented herein that a reagent container nay be determ ned to -have
previously been used by examining a physical feature of the container when
it isinitially placed into an anal yzer 'in order to ascertain the position
of a 30 | ock out menber, need only be presented to artisans for equival ent
variations to be : - .




rendered obvious. It is therefore to be understood that the enbodi nents of
the invention 21 February 2006 WD 03/ 022441 PCT/ US02/ 25534 cbraay {08 c| osed
herein are illustrative of the principles of the invention and that other
nodi fications may be enpl oyed which are still within the scope of the
invention. For instance, flag nmenber 621 may be of a variety of physical
shapes, | ock-out nenber 17 may be pl Hed at a variety of |ocations. on
contai ner 10, bridge nenber 24 may be caused to 5 snap fully apart when in
a coll apsed stage, etc. For these reasons, the present invention is not
limted ¢Rikhose enbodi nents. precisely shown and described in the
specification but only by the followng clains. 21 February 2006 16
‘Clainms: 1. A nethod for determning that a reagent container having at

1 t d | d K d bri d t
contai neb 1 s P R AGtorRI By Ao AR B G A2t G CgTARN g
sai d weasanegedch&WBrilg: hausld &Eéiﬁstaqué% é‘ﬂ%ﬁﬁﬁﬂer 1@#)1%9&(?&1@911'[ he weakened

bridge with a sensor probe when said con ai ner aced onto the
anal yzeranalyer, themsthiod compkismegd br| dge nenber |s supported bet ween two

| | ons extending .from.the, ed erein robe is adapted to
' 'glygnal t he faBtPngngéﬂEWe@&e?%ﬁm |t9215~‘ ﬁh t%% @’&ﬁbrl dge when said
reagent cont %g}ﬂacmgthen)b@&eﬂemﬁdget\bﬁaeedsw APlopEding isal d signal s

" to deternmine if the signal val ues gener at ed ﬁ reagent container is
pl aced upanedtonto deahglyeer, mtelmmﬂmahenedﬁgﬂlgeﬁnesn@nad sup@brtectbeqweem ously

AR B R b R R A R T R g
causi ng thdfor@dAMAEd td BisPULOSRE W%%Lérﬁéd bndge when said reagent container is
placed onto the analyzer; and,
analyzing said signals to determine if the signal values generated when the
reagent container is placed upon the analyzer fall within a range of signal values
previously determined for known unused containers when said known unused

* containers are placed upon the analyzer.

2. The method of claim 1 further comprising causing the analyzer to aﬁtomatically
gject any container whenever said signal values fall outside the range of signal values

“previously determined for unused containers.
4, The method of claim 1 further comprising causing the analyzer to automatically
enter a stand-by mode of operation whenever said signal values fall outside the range
of signal values previously determined for unused containers. '

5. The method of claim 1 wherein the bridge is weakened in its central region.

6. The method of claim 1 wherein the bridge is weakened by a notch formed in its

central region.




ej ect "any contai ner whenever said signal values fall outside the range of .
signal values previously deternined for unused contai neflsfebmary 3@ et hod
of claiml further conprising causing the analyzer to automatically enter
- a stand-by node of operation whenever said signal values fall outside the
range of signal val ues previously d%: rnined for unused containers. 5. The
method of claim|l wherein the bridge i's weakened in its central region. .6.
The nethod of claim|l wherein the bridge is weakened by a notch fornmed in
its central region. 21 February 2006 17 7. The method of claim 1l wherein
the bridge is further weakened by cusps forned in the bridge where the
bridge is supported between the pylons. 8. A mul ti-conpartnment reagent

cont ai nér i n kheanétbedrobelaim d ovhexeinghe bndgq)ls fyeherrvagakonaddpeeusgs formed

- subst ant;j lLike r fr first edgewall . to a
second é%gé%\%l“f n]?%g??l?’@éjg%ﬁa F‘Vu néﬁﬁPg]loﬂﬁjr havi ng a weakened
bridge attached to at |east one edgewall wherei n the weakened bridge is

nount ed between two pylons attached to said at | east one edgewal |, the
bri dge &nd tWeﬂp&m@ﬂ@pd@mwnﬁmggmcompmrtm@wdmlppﬁapmametmlaedgewalI 9.

The cont ai ne |m8 er. the ridge ses, a nptch
formed bRl Bnsferting SV AREA b R D RETGE RS RReeT OB BB LRy RBn. 11
The conrt@a @@éon@[fedgéﬁhlﬂfbé@vééﬁ W6 lsme%ﬂs CtHé Eéntﬁfn%r hVifB e wlliddd iifgesi te side
of the bridge fromthe notch

attached to at least one edgewali wherein the weakened bridge is mounted between

two pylons attached to said at least one edgewall, the bridge and the pylons defining an

open region proximate the edgewall.

9. The container of claim 8 wherein the weakened bridge comprises a notch

formed near the middle of the bridge contiguous with the open region.

11.  The container of claim 10 wherein the cusps are formed on the opposite side of the

bridge from the notch.




