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A MULTI-COMPARTMENT REAGENT CONTAINER
* HAVING MEANS TO-INHIBIT RE-USE THEREOF

| FIELD OF THE INVENTION
. | :
The present invention relates to a method and apparatus for automatically '
- processing a patient’s biological ﬂ'uids' such as urine, blood serum, plasma, cerebrospinal
_:'-_ﬂuid and the like. In particular, the present invention provides a method to prevent
accidental re-use of reagents contained within a previously used reagent container.
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BACKGROUND OF THE INVENTION

Various types of tests related to patient diagnosis and ﬁerapy can be performed by
_1'5‘ analysis for an anélyte within a sample of a patient’s infections, bodily fluids or abscés_seé.
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 aséay
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 analyzér, itis
. desirable to store ail re'agents'neededto conduct a single assay within contiguous '
.‘ B oor'qpartmehts or vessels. Typical of such vessels Ts the raulti-compartment reagent
' _' confaiﬁer 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, entitied “Container Having -
. a Sonication Compartment" issued to Ramachandran, and includes a rigid penpheral |
' 3_6 * band formed of an Inert plastlc. The band is formed integrally with each of several _
- reagent contamers so that t:he contalner strip generally tapersina substantially
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5 S :
~ The tops of the mﬁlti_—compartn'uent reagent confainers may be sealed with a
 suitable laminate that prevents gas and vapor escape and yet permits penetretion bya
probe for aspiration etc. The plastic used for the receptacle is potyethylene 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 adhered'td the coating. The
" laminate 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 wh:ch are assigned to the assignee of the present invention.
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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, |
partlal amounts of reagents are removed by reagent aspiration devices; if the container is
30 removed from the analyzer, it Is possible that reagent quantities rema:rung therein may
| become contaminated or stored in a hostile environment so that their reactive
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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 contamlnatlon

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 provnsrona! instrument
~ component is made of a material which can be sterifized by gamma lrradlatlon, 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 assaylng device for both collectmg and
‘analyzing a sample which mcludes a container and an opemng for coliectmg the samp!e
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i nstances, erroneous anal ytical results ray be reporte@lwbwoﬁﬁal yzer
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 internally pressunze contalners includes a closure provided 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
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. automatically determining whether a reagent container 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 _embodiment of the present'im'.rention, whenever a reagent
container is placed onto a clinical analyzer, a moveable sensor probe v;.'iihin thé analyzer
20 detgnnines the presence or absér!ce of a lock-out member attached to the reagent
| " gontainer. Analysis of the length of travel of the probe, taken thh the displaciné.force of
b . the probe and the resilience of the lock-out member, may be undertéken to ensure that fhe
reagent container is new and unused, In additibh, attémpf:s to over-ride the Ibck-"out ,
member may be detected if the length of travel of the pfobe and the d.ispiacing' forcé do not
25 fal! vx{itl'nin'previously predetennined ranges.. In this embodiment, the lock-out member may
~ bedislodged from the container by the probe.

~ Inan alternate embodiment of the invention, the lod<-outlmembei‘ is of a “two-
position snap” design in which a selectively weakened bridge member is displaced or
30  toggled from an original “new” location to a “used” location whenever the container is
: initially. placed onto the analyzer. In this embodiment, the bn‘c_lgé member is retained as a




conpression-fit is. provided so that after the barbed sections are forced -
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placed onto a clinical analyzer, a noveable sensor probe within the
anal.yzer 20 determi nes the presence or absence of a | ock-out nenber
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- 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




previously used reagent container; alternately, the analyzer al | ow
sanpl e analysis to continue unlnterrupted wWth reagentstFHﬁ?%ZB?eV|ously
used - cont ai ner. but autonatlcally 5 noting such re-use-in the reported -
~anal ytical .results.” 10 15 20 Accordi.ng to a first -aspect- of the present
invention, there is provided a method for determning that a reagent,

‘cont ai ner hgwimgnghlleast one edgewal | and a weakened bri dgeT/gsoanssed
when sakd reagent container is placed onto an anal yzer, the nethod
conprising: attaching sai d weakened brigige to the at |east one edgewall;
dlsplaC|ng the weakened bridge with a sensor probe when said container is
pl aced onto the analyzer, wherein said weakened bridge nenber is ‘support ed
bet ween two pylons extending fromthe ed e wal I and mhereln the probe is
-adapted to signal the for BRIERGESCRIFTION O RRAWINGS! weakened .bri dge when
sai d. reagent container is pl aced onto the analyzer and, analyzing said-
signals to determne if the signal values generated when the reagent

contai ner is pihedegntigowil emarefuly enddratiobd fiotrhihe follawing detsitedsdesaaptional ues

previ ously de e mned for. knq unused cont nused
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‘the prsas%bhéawﬁahdwmaﬂere i's pl’OVI ded a nulti-conpartnent reagent
container In the formof a container strip generally tapered in a’
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Tllustrating the use of a sensor probe in breaking 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 usometnc 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 elevatlon view of the reagent oontainer of FIG. 1 illustratmg
| . an exemplary embodlment of the present invention employing the lock—out member of FIG.
.25 4; ‘




“application and in which. FIG 1 is a schematic plan view of a reagent =~
cont ai ner having features needed to practice an exenpl at\umsfent . of

| ock-o0 features of the present -invention;, FIG 2 is | ric view of
t he re%@ﬂﬁ&&gﬁt ainer of FIG | illustrating an 10 al ?gﬁlﬂ&ﬁ@gﬂ%%ﬁk-out
- enbodi rent of the present invention; FIG 2A is an Isonetric view of the

alternate | ock-out enbodi nent of FAG 2 |Illustrating the use of a sensor
probe in breaking away a flag portion of the reagent container of FIG 1;
FIG 3 illustrates signals typically generated by the sensor probe of FIG

2A when B, priswa soheanaic iplas ieve Hlesttating\the embodimeRl &8.FIG. ¥ smpioyingl theged vi ew
of an exe Ialz%r I %(@Ut menber of the, réagent container of FIG 1 in an
unusi@geraerPeef P8 s an jsometric view of the |ock-out nmember of
FIG 4 i nrign oys H pRA of Serrs8sigiteiglinel88d whé praclicingthaentbtdrig&f FIGwW of an
exenpl ary-1 ock-out nmenber of the reagent container. of FIG 1 in an used

conddtion; FIG 7 is a schematic elevation view of the reagent container of
RIG 1 illustrating an exenplary enbodi ment -of the present invention
enploying the | ock-out nenber of FIG 4; 21 February 2006 WO 03/022441
PCT/ US02/ 25594 -7 FDETABEDDESCRINEAMIQRTHYE ENWVENTEWN i | | ustrating the _
“enbodi mrent of FIG 7 enploying the |ock-out nenber of FIG 4;. and, FIG 9
“is a plot of sensor signals generated when practicing the éenbodi nent of
FIG 7. DEGALLEReDWBRRIEPT] ShovsrschetiaticalfEtiele@nmdrtsof amulteken with Fig. 2,

S EEEY Salont i BTSRb ot o SRR i chBRge contal e

10 in an end-to-end refationship to form a container strip generally gnclosed between two
Sidewalls 12 depending downwardly from a top surface 15. The reagent container 10
‘may be fabricated in _ariy convenient manner and formed of suitable material such as an
inert plastic. The top surface 15 is joined to 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.




10 in an end-to-end rel atlonshlp to forma conta| ner strlp general ly -

encl osed between two sidewal|s 12 dependi ng downwardly Fsvaa 108p surface
15. The_reagent container 10 may be fabricated in any manner
and for‘H@(ﬁ% *Huitabl e material such as an inert pl aslp%%m@% {B%p surface
15 is joined.to or is preferably fornmed integrally with each of the
conpartnents 14 such that reagent -gontainer 10 generally tapers in a 15
substantially el ongated wedge-Ii ke manner froma first w der edgewall 18 to
a second |ess wi de edgewall 16. This wedge-shaped plan profile for the
cont aitreop sufhck d6idf ithameaki- ctdnq:armmut\teiagmtabnhmrmmnahayt I;e sealedudith aeagent

containers 10 in,a nferenti adj ac radially
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contai ners may 20 take any predeterm ned configuration and may be used

al one or arranged together in any convenient number and remain wthin the
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Pat . such reagent containers 10 are sold under the.
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sSurt ace eri era surroundl n e open u r en artnent s
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' rTLI|tI-CO tment” reagent contai ner 10 may sealed with a suitable
“1am rrwmbe( Abis patemby fammed when epntaingal0 smanidehand & 9E iresamedmyteriaber mits
‘pene t [ of the
presé%fs (lioﬁ{\%g]% 16b8{ gbc}‘%‘:at:ﬁ)rov ee(ngﬁ%g%ﬁﬁl®§r§g§ta%?§??@gﬁ% éﬁagg%térm ni ng
whet fsifmmmhedmimerglﬂm) amhisamattached to sidewsll thalong m@sdawammenas of b r eagent

o't e Fipmee AEPOGRR ALRAERR ol RSP B Fifice BRRET R BRI ARBTE 2 Meane
- to_ choie flag-ike gortioanhadfing c;rcular, oblong and simitar 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 .membé_r 21. Sensor probe 27 com‘pris'es‘ a conventional pressure-

‘reading sensor and disp!a(:ement transducer adapted to provide electronic signals in'dica_tive o
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 member 21, sensor
- 25 probe 27 generates a non-zero resistive force 5|gnal like that shown by letter “C”
corresponding to a position #1 in FIG. 3 where the probe 2715 initially brought 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




- havi.ng not previously been placed into an anal yzer, irregardl ess of whether
or not reagents 10 have been extracted from conpart ment ¢! Februapi2086  j r st
enbodi nent of the present invention, reagent contai neg, ?ﬁ if fjgvi ded with
a punchYQ8%2#dg menber 21 (FIG 2 and 2A) having the'$ &58 N

rectangul ar tab in a |l owernost portion of either sidewall 12. Flag mnenber
21 is preferably fornmed when contajner 10 is nolded and is of the sane
material as is container 10 but is attached to sidewall 12 only along -a
weakened top flag edge 23 15 (shown in dotted lines) and is unattached to

si dexggel 3P trhupage bN® ssdptRiEhbmbedtietefomfsidehall 12) asgndieatbe by 2ie  Cbvi ous _

~equivalents to flag menber 21 ineglud sI'k)dev%.l |, .e%d lll toigJ %@ bottom
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anal yzer, a noveable 'sensor probe 27 insi,de the an I S automatically

¢ lyzer i,

ext efirtredgn 23 ehsain speh tensilesand raplaring forres or &ﬁﬁvs’aftbrWYq materigls 9henper 21.
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o spronsHERD el o R W o B o e ot ve
of - t bdttieemdshore glidhie cmteriats; Gag tmember BY maydiscepy inwardig pnd aef dslodged | engt h of
“travegl of sensqr probe 27. Such. pr I Q. art, being :
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cont é\ﬁttrvaMi? hedr isorigBTabREatibh, artlthe eignals gpnerbied 2y mebe?Ainey nat boas zer o
-resistive torce signal |i1ke that shown by letter "CO corresponding to a

posi kgliableas desiredi G 3 where the probe 27 is initially brought into
- ysical contact with container. 10. Continued novenent. of -sensor probe 27
“Inwardly into the body of container-10 correspandi to a position #2 in

n
FIG 3 calldewelhwhindhagtahe ofert fadhn anlvrer fnbe @%@993%8? QMRiEreber 21
F nwe; .Sl (;]%EP ' i tsd pye forces as
i néﬁ%ﬁl%%gﬁg%ﬁiﬁ?%dg?ﬁgg’ﬁ| n %@ie%ﬂa%gﬁﬂf S@tﬁﬁg?%g{ni&ﬁdﬁ%wmvenent of
senssEnspr piobe 27 to novirall fyom thelengid df suiyeloft teoprobe 38y taken wikhdes weakened fl ag

B ARRRY SO0% OCPHE SRR e oy R U €, 209, onap
H G cohteiner 55 eradiangd Untised. i patticolar, #8no iesisties foetes avd indicated iy psetd | of art
o ek Bebe s hsng PR S S B S LS, v
r upt jd-Beknf eGOSI Rised edifdel e ieribart 21 tasibabe previonisipidisplaced fratrritsct i on.
At eérglg}ﬁiaelligéatigl? inaanplggg (c):c()jilngggr%t‘v:lit% SYi\gleI.V\?al ‘ 1%00 tt écr:]oenrtai%gr. &r? st&ﬂrésnt ructed of [ess
~instance, container.10 is not _béing_‘ presented to the analyzer in a “new, unused” condition
20 and no guarantee méy be presumed for the quality of the reagents contained therein. A
| key'fea-ture' of the pr’esenf invention is that whenéver a container 10 is initially p!acéd onto
an analyzer, if the length of travel of probe 27 and the displacing quce do not falf within
‘previously predetermined ranges, for example within a range indicated by a dashed lines R
- of about 15% to 20% of the relative values indicated in FIG. 3, it rhay be automatically
25 - determined that a i'eagent container has been previously used, In such an instance, the
N _.~-analyzer may optionally be caused te eject the previously used contéiner, to enter a stand-
by condition and signal for operator attentioh, 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 Ii'ne_s'R of about
o 15% to 20% of the relative values indicated in FIG. 3, it may be au’éorhaticatiy determined




brlttle and nore pllable rraterlals ~ flag menber 21 may be bent |nwardly
~and not di sl odged from contai ner 10. Such situations petlfcbruari 206t he 1 ag
menber 21 be re-bent outwardly near its original |ocation_and the
si.gnal yﬁ@ﬂ%’ééﬂ led by probe 27 may not be as reliable FETFERZEG! 10 it is
well within the state of art for the analyzer to be equi pped with conputer-
i npl enent ed control prograns that_ygonitor the shape of the signal curve
"generated by sensor probe 27 to confirmfromthe Iength of travel of the
probe 25, taken with the displacing force of the probe 27 and the

'_ res'Ma?@%a%ént%&ﬁar}nk%s@??éwo%@l y UsBUIn/s880& Insthncs; ARé BhNpder fdyl S new and

unused articu o resistive forces are indicated by probe 27
i n- neptionglly be weusad so otreplpieshe remiested tesiassays and pravidersesignahor tped t hat

7 Ot BRE ackiys (82 RPN Gith bt 4P f ndh Rofalepdorember 21 has been

previ ously oM It ocatron 1n a plane coincidenttw th
si dewal k 12 of the contai ner. In such an instance, container: 10 is not
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lines R of about 15%to 20% of the relative values indicated in FIG 3, it-

may mselupr@hatzi?cm sugh embadiments, fleg mamber 31 wealsihe caveed B Heatchas been
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e previousl arner, to.enter a stand- by
condibuldrstiiibd obtadveall for operator attention, .or to conplete the requested
test assays and provide a warning signal concerning the. quality of assay
results. Conversely, if the Ilength of travel of probe 27 and the

~di spl aci ngh &igdthe aembhiny emb@dnm@ntpmfe:hé prssent iddentiondetieout medberauﬂges, for

-exanple wthin a range I ndjcat & dashed |ings R of 15% to 20%
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flet efd o8 Zﬁeaﬁér@d%fdﬁe 3%@38\‘@4%@%?%@1 rAGRAUSPRIRE s sidy- that a reagent

contai ner has not previously used. “In such an instance, the analyzer may

opt | dsrinresd erdoggled Bamtas @’!ﬂ'ﬂﬂ‘ Shew"tpesitips &Q,a S¥seq” pesiion dB Y @hd: provi de a’
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cont;gr‘rzllgn 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 rnémber 24
enjoins pylons 22. Cusps 26 are formed on the opposite side of bridge member 24 from
otch 28 in order to facilitate a “collapsing” of bridge member 24 from its “original, '
25  unused” position to an inwardly displaced posrtron mdrcatlve of a “previously used” |
o con_dltron, seen in FIG. 6 and as explamed hereinafter. The degree 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 member
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




5 In this first enbodinent, - flag menber 21 is typically dlslodged from -
container 10 by sensor probe 27 and may therefore inter?idfebrugy 2086 aut onat ed
oper ation of t he anal yzer. Flag nenber 21 nay be constructed of materials
li ke paP&®2Hth plastic, or cloth and attached to coft/ P28 ¥4at al |
- boundari es and may be ea5|ly penetrated by noveabl e sensor probe 27. In
© such enbodi nents, flag nenber V\% uld be caused to stretch 10 i nwardly by
sensor probe 27 bef or e rupturi ng ignals simlar to those illustrated in
'FIG .3 would still be obtained. In another exenplary enbodi nent of the-
prese | | ent
| nvena'?:?:%ﬂlr’tlHiégE'gte)jesﬂH1 tdg@ﬁ#%\o Prgdgﬁ?%beg %gpﬁGdg?l/ %Eér?ﬁ@;ﬁv@%e\ﬁlrtﬁ H?irdgésel ectively
weak efieribei 24igen. ariginabrnerd fositienyr al with reagent container 101s snap-
di spl aced or toggled froman original "new' position to a "used" position. .
I'n such an enbodi nent, bridge nenber 24 is retained on container 10 as a
per manent Aﬂﬂxptmnfqdlla(aedn pp&mtuclhg)tlnemhettmmfrtheg:eemnbmmmonen thé. FIG -4
111 ustrat S, conmpri.si.ng.a akened bri.dge nenber 24
Ubp TR S SRS .3 BB Hie BB ol E R T3t S gevel |18,
| npordontditier 1olmntcdeeaﬁmvdeercoaémes1@mmnéﬂtampume@b¢aeﬁbtomed s central
region aue to.a gﬂé W 28" forEe gﬁg%ﬁlgu g v% lgﬁ%a S ion 30 and bridge
nenbetFa“E uges agaipstacisnlzrement pioRe A eJBemPeT24 If sausRg &0 g narrowed cusps
6 wWhkRahdHelydidpfaed ff%rﬁe‘&ollﬁﬂsedeﬁoéﬂtd?ﬁas@ébﬁ’ﬂﬁﬁ%?s TRYSRENASbRWRichor med on
the opposite S|deo bridge 24 from notch 28 in order to facilitate
cdtrldapmt@l:eraﬁ I%ﬁ'ﬁ@!g@dnﬁﬁ@tﬁemlmsﬁd” itior mey VRO ganerallydmwaygsed” position
B a ed”
condr'tﬂ*%%WE?é%'ﬁgt AP BRRRAT, b T bRBKISHR A e rpliehinpURDY 0]
weakemuegblefprdtha nige be mamitered 2ad szquaqa:ml tp benwiithin oerégire prtdatdripined cusps 26

and b usted so t of bri dge nenber
2 1 PN Rk R el b Pl bbo g o BRBSR Rl L om o1 i
6 i s sanguerasarfandtiodiof phlahendisplaceontsof ghesdrisyr, inlrdatge dewnhipe tRouselid "t oggl es”
fromlt% .unused congi tion of FI 4 to its used condition of FIG 6. An '
open CORUHPH AR ARYV-FNAIfiQN 0% 35 FRRIEHEORERM br | dge nember 24, pylons 22 and
eggewal | 18 to further 21 February 2006 WD 03/ 022441 PCT/ US02/ 25594 - 11
-acconmpdat e such to%gl ing of bridge nenber 24. FIG 5 is a perspective view

~-of bri dge InfaRBlemate eEmiplans Megiod &f Pragicing pesrresesh inventies, dpiraEdéy | at er,
N PIFELY BhdGsitd'E cHRBIMRF 16 halififthRIGRESH: niemiseR 1Y @F FidsD 416) 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




5 enbodinent illustrated by FIGs. 4 and 5, during the installation of a
"new, unused" container 10 onto an anal yzer, container 18! Febrigm2@gatically
urged by a notorized transducer against a displacenent probe and bridge
menber W@ B82%4Used to be permanently displaced into aPCHBR2REEEd"
position as seen in FIG 6. The nethod by which bridge nenber 24 is

di splaced into a "col l.apsed” posi t_ilg_n may vary; generally however, .10
either the position and/or displacinhg force of the probe and/or the

di spl acenent al one of  a noveabl e probe nmay be nonitored and are required
to b A rd-ak: - 11 : | .earlier is an
excanpl et P oo BBl R R 1A ContAiRE I aselh pr B RS0 o R (0n o1

r el atanalyzel and iatharefote infa YpreviswedysisedT conditider t o det ermi ne t he. used-
condition or newcondition of any reagent container. 15. In this alternate
exenpl ary nethod of practicing the present -invention, illustrated in FIG

. 7 and usiAtghis poimbtat aetysisdikaaiatgiosh é FIGCh-ob tie sRolRIof HkpREeridiitnr 4- 6,
vvhenec\lzer a contgia r 10 is initially inserted_into an anal yzer (stage A,
upperITRAEMERAL PoR: Brelative fafbe lenghh of trse! eicconieiet 16iremt biade oy a.

conv e wﬁétﬁé\smrcoﬁﬂamerabawﬁeeﬁgx%\fiéﬁsw el Qb%tipaﬁéwgﬁer 17 i's noved

in the direction indicated by arrow 3 eft-to-ri. Int'o contact wwth a
nov e RYPbIakes fRe displpearent of peabiegd) abstage & + ificantaingt dP ks been previeushs or  pr obe
has t f | - | : W j onal
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- or i enwithbe displagedha presdetarmpingdr distgnc@dess Cart thierlengthi 0f travel ©bptaba20df the nove

rj.ght t age.C t Unti r 20 engages. a. stationary stop 25
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( see wiusskcobtaindri Bauivhlentyp Iftcahtaier 10isipheviotishisedGRdtbridye thehDeRy & '

ri ghtwar ﬁ@wb%%t he transducer until , stationary stop 34 ;ést age E) restricts
f ur t HRP CHIRPSFRE PRt el Qhaipe il rbétf'ép"?é a@ipelar disknce d hyardidakened bri dge
menbeichidde Bk sarekdikceARADSF prbbe O as FaR: bildde MemBbl 2PE%theliat € | i ke that
shown in FIG. 6. As described before, cusps 26 and notch 28 are provided to
30 f seliapsedsiate (ke thal ge8pdn REE. o inskcateofAsywised gontaingr. per manent i nwar dl y.
qiﬁspl aced position so 21 February 2006 WD 03/ 022441 - PCT/ US02/ 25594 -12
that it becones possible to ascertain that container 10 has been previously
pl aced onf® peaetice fior v anused donineh £0 af ssage B,ncoataipereldi fmgdiegn oee condi ti on.
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| probe 20, As soon as any moverﬁent of container 10 rightwards beyond stage B occurs,

like shown at‘stage C, sensor 38 of displacement probe 20 must begin to send a signal
20 Indicative of moVement'el_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 béyond stage B is to cause bridge
“member-28 to toggle into the “used” position, shown in Fig. 6 whenever such a container
10 is initially placed onto an anaiyzer. It is desirable to also make a complete analysis of
225 tﬁe condition of contalner 10 in order to detect any unwarranted attempts to over-ride the
- effectiveness of Jock-out member 17, for insténce 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-left) as indicated by arrow 33 into an operating
position within the analyzer after it has been determined whether container 10 is new and




- 5.displ acenent probe 20 relative to the length of. travel of container 10
may be made. to determine whether or not container 10 ha3! sy $06vi ously
used. Such an anal ysis evaluates the displacenment of pro%e{g 20 at stage C -
i f cont¥PW&P2248 has been previously used, bridge memb&CTABY%NE P4 be in a
col | apsed state like that seen in FIG 6 and probe 20 w | be displaced a

‘predeterm ned di stance |l ess than the length of travel of probe 20 if the 10
bri dge nenber 24 is in the un-collapsed state like that seen in FIG 4,
i ndicative of an unused container. Equivalently, if container 10 is

previ i d}&rﬁbeﬁ.l oSt ind C %€ en
cont gﬁﬁée%&l%ﬁ%%%%eﬁﬁgg%@ a gr ea{a ?fe%ﬁtsl? g%é@nr?ha?war%g §%tga?(gcdﬁ?eve' t he
sane sakesof itkesination odlf. At stage Fpcentaingr I0hastherr wvae e focalion equivalenie un-
- col | aps N en.. | Lndi ' M%y&ed

cont §$ ﬁ%%?%tl‘@hﬁcﬁ nE f@éf{i@é&e,ﬁ fooﬁe%ﬁ]ntoﬁ%{%%ﬁe%gﬁgﬁ{gwﬁgﬁgﬁ-ﬁ age B, container
10 hasovearnt ofsoathiner 10@ohtirieansthgesas-H-Jauntip cardainer 16 is eway fomestop 34nd i s,
. brought intao contact w th displacenment. praqbe.20 oon 'as any novenent
of cGRE&oRS 2018 h?@d%f%ﬂ@@%@%&%ﬁ"ﬁﬂ]@n%yg’&smgss,prﬁﬁ i3E'e shown. at stage G,
“sensor 38 of displacenment probe 20 nust begin to send a signal 20

i ndi cative_of novenent el sewi se container 10 maéq be de rgi ed t9 have been
pr evi ous| YIG. 5@ sehematifeblam ey ofreprayding tB&‘?%ﬁ 5 "J_H}%[gr r{g@ae b reject
‘suchy; {ial feoplaiftHiethbaimBverers of contai ner
10 bé@%%@ﬁg?)g@g ‘%bfégé?%gggufggﬁ%%gg rrer?i‘ael‘r@még_to tlog le into_the "used"
posi tprasent benkioni Weskaped bridpe member 24 018y Hesssn bty CO'R&PQ preke 24 1y pl aced

qnt o, al i o] | L I - : ysis of 25 -
3R 25 808 B rorEfiling ot HokBh o atafe € o pRRE DAY RCABRBLC D Ot
to O‘Swtiﬂhéqutdm ang:DJ Areoes 32 aiid Bbﬂgﬂlﬂ)i}ﬂdlmm liﬁi‘tﬂ?ﬁ& drgt lefitetrighlc e usi ng
tape to, patch qver the_col | apsed.. bridge nber 24 i y used
cont MR tegpeciSiv iy (R eHRERs ol BTt RS SR BB Y
i Nt eragilileds pRIEELH the'llespt inventivaimethod 8 relativermerkrhaftofiivedcontaligy0: t o- | ef t)
as indicated by arrow 33 into. an_oper aﬁi nfg Bos' i on Wt hé}n td e _anal yzer
. aft eW@*eh%b'Eéérm%!@%'r% i dystpfed Hb%a oheareleps P8 AW B Febr uar y
2906 YQ 234 Pariibh HR HnHRRR Rendfent bB cottsiR@diOfurBeefsablosk-osed by enpl oyi ng
the present 1nventi'on. Stage E is- regeat ed for the. .
~ member 17 against stop 34. As the container 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 C if,
and only if, a legitimate cdllapsing action has occurred to weakened bridge member 24. A
-sir_nilaf different displaceménts exists at stages D and F. That is, when container 10 is in
‘the same location at stages C and G, or D and F, displacement probe 20 will have a
_ predetermined difference in vertical orientation, as denoted by the letter “P”.
B . | o
FIG. 9 iHlustrates signals like those generate by sensor 38 in practicing this
~ embodiment of the present invention. Solid fine "R" indicates signals received by sensor 38 .
‘during relative rightwards movement of container 10 and the dashed line "L” indicates
signals received by sensor 38 during relative leftwards movement of container 10. Initial
30  contact between ock-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,




sake of illustration only. At stage F, container 10 has been noved to a

| ocation equivalent to stage D sufficient for probe 20 ?tltfeﬂugg{rw)@o br eak
free of stationary stop 34. Leftwards novenent of container 10 conti nues,
st ages VO PRt i | container 10 is away fromstop 34 &RABPYBEIL0 is hel d
.inits original vertical orientation by biasing spring 36. FIG 8 is a’
schematic plan view corresponding.to the stages A-3 in FIG 7 (stage "I"

is not used) and is presented for Turther clarity in explaining this

enbodi ment of the present invention. Wakened bridge nenber 24 may be seen

at {LALL ¢ FRABIDD, BRRRERR oiedls BhARTn FORKIMHIGAaEd Ak UBRS ctage .
Ar r ol Bat ehmhn%ilseap;s K dnddd treFlGss 8 yhtlt ? tcmtntlatsed mndemeittof]cconha;r@hw gt i on, I ;
t 0 ur ose | us anat |l on Vi ous
T T PEghe B by = Bt e B AR ol iRl Thlst e S B BB < Tul ot v
rmveg@gte Weakeh&l wyeahér%erl'& from\ﬂ:aleﬁgmsl e etgeiitin b arusad cmsdmdri ustrated in

st ag as coll apsed froma unus condition is to u ed ﬂ)@t i on by

o) Fiatie § o bUS o 00 95 IGALS Bieibe Jeter ae' prisk t SFRSR AL
agai piviotbi mf,pc?ﬁ{y( fefifird 6 e?gés%hgﬁve&ﬁn iSthEPWAEndveF é‘&@ﬁiﬁmer A & ;amamper at i ng

posi |on eginning with sta Fin the | ower portion
of Fplacedonte lp anblyzesi rﬁgen,s@r B&nutwt smalsaglda@twaaé dlm!%cﬁrr@abﬁfent probe 20

to b ro%#‘ggb &f&ﬁt bepé&%n%rentﬁ‘?%%{ ﬁjcﬁﬁalfr\'ﬁmﬁrprg\ﬂou g)nsequently,

brid in di acenent cated by the
dot - ﬂmslbmtn!nedrarcgak ﬂar emmplemﬂhﬁa t&ngem‘aﬂiomgés*’/ﬂoaaﬂﬂfbcf tife relatimel only if, a

T bl e R e A e i T T e
cont girgfentébnkdindris h&Q aﬁ@ mﬁuééd@twmﬂ'leathéﬁeége& cﬁ‘namér Gas beerD and F, ‘
di spl acenment probe 20 wi |l _have a red termdé%egg %ge&ce I.N ertlcal

or i epfexiovely useds SHENBF %ftﬂleﬁ%/ 'IHJFPéatF@t"c dot- 3 failisater at es
Si gneérﬁ‘r}nt ?%ééﬂ@ﬁﬁnﬂﬁ*@%ﬂé’ceﬁ%n@ﬁ@%‘%f s?a%swwge%@}atéd Bfcérthifer enbodi nent  of
I nvention 'tne™R' 1ndicates S|gnals recei ved by sensor

3se ggaeifscrerg? comespongiag {0 ghoenE @od o oeRend Fodisplarmagniarotn?bwll Haveadashed | ne
3 bRALEANRSY dffeflRl hREShYAbs e GRABY s3fish ! Aok Shdkn BP el  wa ds
. ve n 0 act

cont ai ner nrtial cont et vvee -out’ nmenber 17 and
pr oblett20"R"ak EKG. 9, atstages Gaag&.B in FIG. 8 and 9; wi t h continued
ri ght wards novenment of container 10, probe 20 is di spl aced rightwards, 2 1
February 2006 WD 03/022441
In practicing either embodiment of the present invention, the analyzer may be

: ~ programmed to automatically eject a previously used reagent container, shut-down or the
© 20 analyzer méy allow sample analysis to continue uninterrupté;d with reagents froma
| previously used container but automatically noting such re-use in the repdrtéd anaiytica!
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 artisans 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” |ike that shown at stddebuay2fd 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 Fﬁm@@ﬂr}l‘gisc at ed tﬁ% "I%{é%wn&lﬁﬁ may boe _

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

t he .enbodi nents of the invention 21 February 2006 ' » ‘




WO 03/022441 PCT/ US02/ 25594 -15 disclosed herein are illustrative of the .
principles of the invention and that other nodification¥ hfeapEfenpl oyed
which are still within the scope of the invention. For instance, flag
menber 21 may be of a variety of physical shapes, |ock-out nenber 17 may
be placed at a variety of |ocations. on container 10, bridge nenber 24 may
be caused to 5 snap fully apart when % a col | apsed stage, etc. For these
reasons, the present inventionis not limted to those enbodi nents.

preci sely shown and described in the specification but only by the

fol | ow nQlaghai ns. 21 February 2006 16 Cains: 1. A nethod for determning
that a reagent container having at |east one edgewall .and a weakened
“bridge is unused when said reagent container is placed onto an analyzer,

- th t hod i.Sing: .attachi id K d id t h | t
cdgeval 11 a bRk ARGBH BaP froeat Cintines Taxket et feehalai o
contai anndiasweé}Jeﬁé‘@ﬂri@%éi@ vhDgedARRd Y &ed rqa@&ﬂ%@hﬁi&?ﬁ%lﬁ%ﬁ%b” dge menber

i s supported between wo pylons extending fromthe ‘e | and wherein
t he probmalyger thepmethotd cosipginialg: the force required to displace said

| weakened bridge when .sai d,reagen ontainer is | aced onto the anal yzer;
©~-and, analyzi éag@pgsgﬁmkgn&?ﬂar&&egpﬁqwq?qstpﬁ%ecggew@gp val ues gen_era%/ed
~ when the 1 eag@McifOiHeal dREndPort RGHEh 4RaROH Eﬁyb@&ﬂ{eylzsﬁfd dodkdintik hin a range

of signal valuées previously determ ned for known unused contai ners when
sai d kn@lecedmongedthe analyrei nbesimsad pleaketdipaige minantzenad sipported bétweehe net hod

fclaiml furth i Si [ h nal T tonati.cal | j ect
any contAP LT3 HB0aE larh dhpdahaval dnd Berti Ineguvts Gademad fosigeilol s gna
values g frtONShied & EsPLOCCiS Yealtils 8idp0 Wikh RliTeadtny g&ylﬁaiﬁsﬁ god of claim

€
| further conpri'sing causing the analyzer~to automati enter a
st and- b)plamd@ntﬂthe[aaalgzd:mandghenever said signal values fall outside the
range :

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.



of signal values previously determ ned for unused containers. 5. The nethod

of claim!| wherein the bridge is weakened in its central 2Y¥sbi8n20066. The
met hod of claiml wherein the bridge is weakened by a notch fornmed inits

- central region. 21 February 2006 17 7. The nethod of claim1 wherein the
bridge is further weakened by cusps fo;rred in the bridge where the bridge

1s supported between the pylons. 8. A} mul ti-conpartnment reagent container
in the formof a container strip generally tapered in a substantially

el ongat ed wedge-Ili ke manner froma first edgewall to a second edgewal |
between two sidewall's, the container having a weakened bridge attached to
at least one edgewall, wherein the weakened bridge is nounted between two

pyl ons &t t acHay methed pficlaim [l selsrreinribe bridesvs| fithertvecalenetbley eusos foreedy| ons
~definin n .. open fegi.o oxi nat e dgewal | .. 9. The container of claim
8 wher e?%ﬁfeh@@%a%qggxeg@? ésél&ﬂ?ﬁegg’gg%&ﬁ‘gﬁ%ﬂyb%r ned near the niddl e of
the bridge contiguous wth the open region. 11. The container of claim10

wherein the cusps are formed on the opposite side of the bridge fromthe
notch. 8. A multi-compartment reagent container in the form of a container strip

generally tapered in a substantially elongated wedge-like manner from a first edgewall

'~ to asecond edgewall between two sidewalls, the container having a weakened bridge
attached to at least one edgewall, 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.






