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D nmension(r) Chem cal Analyzer, sold by Dade Behring Inc., Deerfield, IL.

Thi® nulti-conpartnented container is in the formof a container, strip
described in U S. Pat. No. 4,720,374, entitled "Container Having a
Soni cation Conpartnent”, issued to Ramachandran, and includes a rigid
peri pheral 30 band formed of BACKGROUNDPBRIHEINVENEIONnd is formed
integrally with each of several reagent containers so that the container
strip generally tapers in a substantially

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 sample-reagent mixtures are well known, typically adding one or two assay

20 reagents to a liquid sample, the reagents being obtained from reagent storage

compartmenfs maintained on-board the analyzer.

For convenience and compactness within an automated chemical analyzer, it is

desirable to store all reagents needed to conduct a single assay within contiguous

25  compartments or vessels. Typical of such vessels is the multi-compartment reagent
container available for use in an analyzer known as the Dimension® Chemical Analyzer,
sold by Dade Behring Inc., Deerfield, IL. This multi-compartmented 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

30 band formed of an inert plastic. The band is formed integrally with each of several

reagent containers so that the container strip generally tapers in a substantially
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The tops of the multi-compartment reagent containers may be sealed with a
suitable laminate that prevents gas and vapor escape and yet permits penetration by a
probe for aspiration etc. The plastic used for the receptacle is polyethylene and the
laminate is a three-ply laminate of a polyester film, a polyvinylidene chloride coating on
20 the polyester film, and finally a sheet of polyethylene adhered to the coating. The
laminate is heat sealed to the peripheral surface of the polyethylene compartments with
the lower polyethylene sheet contacting the compartment rim. Variations of such a multi-
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.
25
A persistent 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 reagent 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



been previously used on such an anal yzer. Wen a container is used on an
anal yzer, partial anounts of reagents are renoved by reagent aspiration
devi ces; WD oBlz24¢pnt ai ner is 30 renoved fromthe anal yzer PCIItus0®23506si bl e
t hat reagent quantities remaining therein nmay beconme contam nated or
stored in a hostile environnent so that their reactive W 03/022441

PCT/ US02/ 25594 -3 characteristics beCone altered. |In such instances,
erroneous analytical results may be reported by the analyzer before the
situati not d and _correct . i I It ks i enever a
r eagent‘:ﬁﬂr&'Ffe&I gm‘a ﬁﬁ?reg1 f@ﬁf&if‘ é@%%%% %%Qﬁogn% aﬁ'@?l%ﬁ qp%fbél\gut omat ed
met hod rsorsdony ﬂ\%chnbr?zekﬁeﬁ‘frmth@mmmh@ ndéthé and obregchet. Acsordm\g]yaltds unused 5
or whether the reagent contai ner has ﬁe]\wé#g) gw ousl| sed S. Pat. No.
5, 976, Aesirzhle wheawer gfeagert (antaiger is JtallyeRlaced 9NN %‘5’\599 le lid of a
type f%t&ﬁéﬂea'nﬁ&h@d B@éltovﬁjléa% dbidriir eRERaraRé carithingr |mwtaefdi dresei n; the
cup includes a selectively-renovable protectlve cover for selectlvely
covér i my vhetharibe veagengcontringy hagbeen siaviodsl Used-a transparent portion of an
outer partition formng the test space. The protective cover is formed as
one piece with an inner partition to be attached thereto by a dual |iving
hi nge. The |U.d5.iPatrNw t5:976§A68r disatoseh ap @nalyidcal specimbnscuprhayingrayegmayable

magnlfyjn | ens .whi ch. ha rotrusk.ons I of the
i nner p@rdia VBR! for B'nﬂﬁ %Haﬁ%Wftﬁ%schgﬁcgﬂ%'ngzdr@éésﬁ &ﬁl‘e&?rﬁgsc p'gr ent
porti 0rln@udés@sm&leély@@ﬁbvdble)pmtédﬁe@cd@rfdr@etethveﬂng:am@unacﬂemmg a cl osed

position it inp on the ni 5,645, 824

di siél osaé'so‘gercﬁl'ﬁc @ ﬁ@ﬂ?@r?f@ég?m%%@@?% pqmthrbftorm@g&p{a\lﬁ%st SPRS" syri nge
need| eSrh?eqs’rofétch\% c&@?%'f@rméws%ﬁé HiacdRith aalinrdeparkiasn wbe Bti@ea theety act

Wi th such bodily fluids as bl ood, mucous, saliva, and senen will cause the

20 conpisd ﬂuaidlvmgahlm meelid is regtapalagia shape andinclidessayplangatesdri or use and
cont amﬁgﬁ@%& Whd Bnidn ﬂgééllotﬂlu)ﬁlohé"g‘ b&ﬁ% lﬂ'ﬁg Ilind MI&LS’F tPEJ lnr%‘ pBAftionNo.

5,472 oses an I nstrune uating t
cor r es pihedmagnifyiriglepseekitendsraeresstthe Tanspangnt parkiontof ithe Dlﬂﬁeen@iéiélo@cd&lh@iém gned

or b < B Ao HAR GRS .8 B R e B Rglery an he T

sterilized by ganma irradiation, but which

U. S. Pat. No. 5,645,824 discloses a color changing reagent composition for
coating onto syringe needles and other needle containing medical devices which upon
contact with such bodily fluids as blood, mucous, saliva, and semen will cause the

20 composition coated needle to change in color to signal a prior use and contamination

with a possibly infected bodily fluid.

U. S. Pat. No. 5,472,415 discloses an instrument for evaluating the fit of a
corresponding orthopedic implant. The instrument is intended and designed to be a
25  disposable, single use provisional instrument component. The provisional instrument
component is made of a material which can be sterilized by gamma irradiation, 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 component.

30 U. S. Pat. No. 5,403,551 discloses an assaying device for both collecting and

analyzing a sample which includes a container and an opening for collecting the sample
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internally pressurized containers 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, chemically activated to change colors when acted upon by the vented gas or
may be mechanically 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 medical liquids which when applied to the port indicates that an additive
material has been introduced into the container. The port cover is molded from a
resinous plastic material and includes latch portions which fit into a latch bar with the
latch bar serving as a means to prevent access with the latch portions so as to result in a
tamper-resistant 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



resinous plastic material and includes latch portions which fit into a
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containers, there has been no progress nmade toward reducing the potenti al
probl ens caused by re-use of a clinical assay reagent container. Thus,
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wi thin fRetamay Wepbforbelglisperi, nes the presence or absence of a | ock-out
menber attached to the reagent container. Analysis of the length of travel

of the probe, taken with the displacing force of the probe and the

resilience of the |ock-out ”ﬁﬁ'ﬁﬂﬁRYb?'l‘Hﬁjﬁ\yEﬂl??@Nto ensure that the
reagent container is new and unused. In addition, attenpts to over-ride the

| ock-out menmber may be detected if the Iength of travel of the probe and
TR L R R AR U bt el
cont ai neetebyinirigewipgthdiea 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 invention, whenever a reagent
container is placed onto a clinical analyzer, a moveable sensor probe within the analyzer
20  determines the presence or absence of a lock-out member attached to the reagent
container. Analysis of the length of travel of the probe, taken with the displacing force of
the probe and the resilience of the lock-out member, is undertaken to ensure that the
reagent container is new and unused. In addition, attempts to over-ride 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 predetermined ranges. In this embodiment, the lock-out member may
be dislodged from the container by the probe.

In an alternate embodiment of the invention, the lock-out member 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 bridge member is retained as a
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| ocati on whenever the container is initially placed onto the analyzer. In
this enbodi nent, the bridge nenber is retained as a WO 03/ 022441

PCT/ US02/ 25594 -6 permanent but disﬁTaced portion of the reagent
container. In practicing either enbodinent of the present invention, the
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cont ai ner having features needed to practice an exenplary enbodi nent of

| ock-out features of the present invention; 15 FIG 2 is an isonetric view
of the reagent cont ai nerBRIEF BESCRIPTION @t THE DRAWVEMGS al t er nat e | ock- out
enbodi ment of the present invention; FIG 2A is an isonetric view of the
alternate | ock-out enmbodinent of FIG 2 illustrating the use of a sensor

probe in brepld iAgenioRWilRbé hitde R tunaBrstodtfiven trRaBidWing derdiled dedcripfiont! G 1;
20 FIG 3 illustrates signals typically_generat g&l‘%{] t he sensor probe of
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FIG 4 in an unused 25 condition; FIG 6 is an enlarged view of an

exenpl ary | ogl 94l , UBIRERic Mant i ' 39&Ment container having features needed to

practice an exemplary embodiment of lock-out features of the present invention;
15 FIG. 2 is an isometric view of the reagent container of FIG. 1 illustrating an
alternate lock-out embodiment of the present invention;

FIG. 2A is an isometric view of the alternate lock-out embodiment of FIG. 2
illustrating the use of a sensor probe in breaking away a flag portion of the reagent
container of FIG. 1; ’

20 FIG. 3 illustrates signals typically generated by the sensor probe of FIG. 2A when
practicing the present invention;

FIG. 4 is an enlarged view of an exemplary lock-out member of the reagent
container of FIG. 1 in an unused condition;

FIG. 5 is an isometric view of the lock-out member of FIG. 4 in an unused

25  condition;
FIG. 6 is an enlarged view of an exemplary lock-out member of the reagent

container of FIG. 1 in an used condition;

FIG. 7 is a schematic elevation view of the reagent container of FIG. 1 illustrating
30 an exemplary embodiment of the present invention employing the lock-out member of FIG.
4;



container of FIG 1 in an used condition; FIG 7 is a schematic el evation
view of the reagent container of FIG 1 illustrating 30 an exenplary
enbodi merwO®B/0223¢1 present i nvention enpl oyi ng the | ock-ourCrarsbzessed Fl G
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illustrating the enbodiment of FIG 7 enploying the |ock-out nmenber of
FIG 4; and, FIG 9 is a plot of sendor signals generated when practicing
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of suitiable material such as an inert plastic. The top surface 15 is

joined to or is preferably fornmed integrally with each of the conpartnents
14 8uch that reagent container 10 generally tapers in a 15 substantially
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| ess wi de edgewal | 16. wedge- shape an profile for the container 10
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such reagent containers 10 are sold under the tradenane F EX%;{;Q cartridge
by Daden@ehe fakgicaied in apyconvepientemanngriand farmed Qfisulaie MR sUCNAS Hecessary

to perfiRkMysRAMHeGHh AirfHeVBis §6i8&Y to or is preferably formed integrally with each
of the compartments 14 such that reagent container 10 generally tapers in a

15  substantially elongated wedge-like manner from a first wider edgewall 18 to a second
less wide edgewall 16. This wedge-shaped plan profile 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 take any predetermined configuration and may be used alone or arranged together in

any convenient number and remain within the contemplation of this invention.

As is described in the aforementioned U.S. Pat. No. 4,720,374, such reagent
containers 10 are sold under the tradename FLEX(tm) cartridge by Dade Behring Inc,
25  Deerfield, IL., and contain reagents as necessary to perform a particular given assay.
Each of the compartments 14 generally have the form of a closed well defined by
generally opposed pairs of generally parallel and integrally formed sidewalls and
endwalls. The upper surfaces of the sidewalls and the endwalls together with the upper
surface 15 of the reagent container 10 in the vicinity 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 downwardly sloping floor.
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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 comprises a conventional pressure-
reading sensor and displacement 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 member 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 the probe 27 is 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 continued

movement of sensor probe 27 inwardly into the body of container 10 causes weakened flag



probe 27. Such probes are well known in the art, being supplied by

conpani es |i ke Schaevitz Engineering, Hanpton Virginia. Upon contact with
fl ag menbwo 030224¢ensor 25 probe 27 generates a non-zero IPETIGSNL/YE94 or ce
signal like that shown by letter "C' corresponding to a position #1 in
FIG 3 where the probe 27 is initially brought into physical contact with
cont ai ner 10. Continued novenent of Sénsor probe 27 inwardly into the body
of container 10 corresponding to a position #2 in FIG 3 causes a bendi ng
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r e- bentreligbld vadebingdnear its original |ocation and the signal s gener ated by
probe 27 may not be as reliable as desired. 10 It is well within the state
of ®rt for the analyzer to be equi pped with conputer- inplenmented control

programs t hag idpal \Fvﬁlﬁlntthé‘sﬁt@@ﬁa@fcrtth@aﬁal%ﬁto B! Y @pBRNRItRCEHp lhlfér- sensor
probe 27 to confirmfromthe Iength of travel of the probe 25 gken W th
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cont ai NEF in rhovisg bétwaan probe positions #1 and #2, it may be concluded that container 10
has been previously “used” since flag member 21 has been previously displaced from its
original location in a plane coincident with sidewall 12 of the container. In such an
instance, container 10 is not béing presented to the analyzer in a “new, unused” condition
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 placed 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 indicated 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 concerning the quality of assay results. Conversely, if the
length of travel of probe 27 and the displacing force do fall within previously
30 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 may be automatically determined



I nstance, container 10 is not being presented to the analyzer in a "new,
unused" condition 20 and no guarantee may be presuned for the quality of
t he reagewD303sri ned therein. A Kkey feature of the prePERUSINYBM i on isS
t hat whenever a container 10 is initially placed onto an analyzer, if the
| ength of travel of probe 27 and the displacing force do not fall within
previ ously predeterm ned ranges, forl%xanple within a range indicated by a
dashed lines R of about 15%to 20% of the relative values indicated in
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boundaries and nmay be easily penetrated by noveabl e sensor probe 27. In
such enbodi nents, flag nenber 21 would be caused to stretch 10 inwardly by
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'n SUChen(;ibnodiment, 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 26 where the bridge member 24
enjoins pylons 22. Cusps 26 are formed on the opposite side of bridge member 24 from
notch 28 in order to facilitate a “collapsing” of bridge member 24 from its “original,
25  unused” position to an inwardly displaced position indicative of a “previously used”
condition, seen in FIG. 6 and as explained 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 displacement of bridge member 24 from the new, unused condition of FIG. 4 and
the used condition of FIG. 6 is @ permanent displacement. Consequently, bridge member
30 24 “toggles” from its unused condition of FIG. 4 to its used condition of FIG. 6. An open

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



enbodi ment, bridge nenber 24 is retained on container 10 as a pernmanent but
di spl aced portion of the reagent container 10. FIG 4 illustrates | ock-out
menber 1wWea30zapri sing a weakened bridge nmenber 24 supp®Cradobztsseen two
pyl ons 22 extending outwardly from 20 edgewal | 18. Inportantly, bridge
menber 24 is caused to be weakened in its central region due to a notch 28
formed contiguous with open region 3dland bri dge nenber 24 is caused to be
weakened at both of its ends by narrowed cusps 26 where the bridge nenber
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nenber raémbélom intah O@ﬂ‘egr‘ﬁv@,{," pofg;ﬁ,ounused position to an inwardly displ aced
position indicative of a "previously used" <condition, seenin FIG 6 and

as expl ained hereinafter. The degree of weakening of bri dge nenber 24
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ei t her e position an acin orce o obe and/ or

di spl acensition ar or®-aihdiion o epy Hagenirb&imay be noni tor ed and are required
to be within certain predetermined ranges. FIG 3 discussed earlier is an
exai‘ﬁ)l e of nonitoring the displacing force of a sensor as a function of

rel ative di spl sgedienhatelexéiplaBans®bd ioh pRicl@hg tie sleset Mveatidr) @luseadd in

FIG. 7 and using a container 10 having the lock-out member 17 of FIGs. 4-6, whenever a
container 10 is initially inserted into an analyzer (stage A, upper portion of FIG. 7), the
container is urged rightwards by a conventional transducer (not shown) so that lock-out

20 member 17 is moved in the direction indicated by arrow 32 (left-to-right) 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 against a stop 37 to a vertical orientation by a biasing spring 36. Container 10 is
continued to move rightwards (stage C) as shown until probe 20 engages a stationary stop

25 34 (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, cusps 26 and notch 28 are provided to

30 facilitate the collapsing of bridge member 24 to a permanent inwardly displaced position so



condition or newcondition of any reagent container. 15 In this alternate
exenpl ary nmethod of practicing the present invention, illustrated in FIG
7 and usiwg@ oaozat ai ner 10 having the | ock-out nenber 17 @®CTRISGH25544 6,
whenever a container 10 is initially inserted into an anal yzer (stage A,
upper portion of FIG 7), the container is urged rightwards by a
conventional transducer (not shown) dd that | ock-out 20 nenber 17 is noved
in the direction indicated by arrow 32 (left-to-right) into contact with a

noveabl nsor _probe (stage . In thi nbodi ment. he sensor probe
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anal yzer and is therefore in a "previousl ¥ used” condition. At this point,

an #hal d9%s meneert 4 IsHEWN-Fllapsed staredke thid seeriirfilGof, iBflispivecimBnt of 5
di spl acgrmel conarer. HuhBledtl, iecdrRaihdieLd i§?%vﬁbt.@|fy Jséﬁ‘éﬁa gﬂ& ERARMBENSS 10 may
be made to determ ne whether or not contalner 10 has ee% previ ous\y used.
Such aningnedligesed statgatheacentaings 18imyst he aoved agregierndietance dghtwamgéo C - i f
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bridge nenber 24 is in the un-collapsed state |like that seen in FIG 4,
i ndrtati ve of an unused container. Equivalently, if container 10 is

previously upgstaaitd, friaddfusebsitairér i0sat stage B, container 10 has been moved

into the analyzer a predetermined distance and is brought into contact with displacement
probe 20. As soon as any movement 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 elsewise container 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 bridge
member 28 to toggle into the “used” position shown in Fig. 6 whenever such a container
10 is initially placed onto an analyzer. It is desirable to also make a complete analysis of

25 the condition of container 10 in order to detect any unwarranted attempts to over-ride the
effectiveness of lock-out member 17, for instance 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



in a collapsed state, then container 10 nust be noved a greater distance
rightwards to achieve the sane displ acenent of probe 20 as if the bridge
menber 24wp3lee4he un- col |l apsed state |i ke that seen i nPETGES0225594

i ndicative of an unused container. 15 In practice, for an unused contai ner
10 at stage B, container 10 has been rmved into the anal yzer a
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cont act jBghbBF PPEgatikt stop 34. As the container 10 is moved leftwards into an operating
position within the analyzer, beginning with stage 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 collapsing action has occurred to weakened bridge member 24. A
similar different displacements 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".
25 }
FIG. 9 illustrates signals like those generate by sensor 38 in practicing this
embodiment of the present invention. Solid line “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 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,



10 at stage B, continuing rightwards notion at stage C and probe 20 being
noved agai nst stationary stop 34 at stage D. Arrows 32 and 33 again
i ndi cat e woght224¢t | eft and left-to-right notion, respectiPCaliso2/238py for

purposes of illustration and explanation. Cbviously all that is required
to practice the present inventive nethod is relative noverment of the
contai ner 10. Wakened bridge nmenber424 is illustrated in stage E as

col | apsed froma unused condl tion 15 to a used condition by continued
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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 may allow sample analysis to continue uninterrupted with reagents from a
previously used container but 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 computer programs.

25 Accommodating a myriad 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 reagent container
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 presented to artisans for equivalent variations to be

rendered obvious. It is therefore to be understood that the embodiments of the invention



previously, a key feature of the present invention is that whenever a
container 10 is initially placed onto an analyzer, if sensor 38 out put
signal s, wodBoaxisve of the displacenent of probe 20 as aPCoASIY/2E59Hf t he
posi tion of container 10, do not fall within previously predeterm ned
ranges, for exanple within a range of about 15%to 20% of the relative 10
di spl'acenent signal values indicated¥n FIG 9, it may be automatically
determ ned whet her a reagent container is new and unused or whether the

reagent cont ai ner has been reV|ousIé$used Such a ranqe is illustrated in

FIG 9 Hsclesse harpimag ilusirativeral thagrinciples of Higripvention apd thatiherechani sm the
di spl acqpgftatdhe iRy Hafe &fe‘arwﬁ’i& Sr%rb%ﬂl%@nﬁw fhk SEQﬂl%@tﬂéﬁnvehﬁ&@t F&NS
corresponding to stages C ‘and acement probe 20 wil |
have a insfapee:flag memh%aldnaw@@fn@éartﬁtxspf @lwendrahaaes, iﬂ;hwtmmbﬁr démsyr 38,
again s " P act|C|ng
ei t her &p od&jy %\%nl&féflgéartlgsséﬁ P'E"J\?Sﬁ ?%nb%dggé?%ﬁ%l gggﬁ%n% ébdge(%r ogr ammed
to aut osmplfulb/l dparteyiet ina ¢u|lepsedw$ége, ele dFor dage measons)ttae pegsentshudntidown or

" cagent TR S0 SR DupsR e BrEishb ahiue 2ot esibimh e Pry bt R such

re-use ¢mybpqufgm@mhg@b&malytlcal results. The degree of skill required to
cause an anal yzer to automatically performsuch actions is well within the

range of routine conputer progranms. 25 Accommodating a nmyriad of different
potential designs for |ock-out nmenber 17 wthin a container is a task
regul arly encountered within the art and need not be described herein. It
is sufficient that the inventive teaching presented herein that a reagent
container may be determ ned to have previously been used by exam ning a
physical feature of the container when it is initially placed into an
anal yzer in order to ascertain the position of a 30 | ock-out nenber, need
only be presented to artisans for equivalent variations to be rendered
obvious. It is therefore to be understood that the enbodi nents of the

i nvention WO 03/ 022441 PCT/ US02/ 25594 -15 discl 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 nenber 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 in a coll apsed stage, etc. For these
reasons, wWhaesfersgent invention is not limted to those eRrOPAISOHRISS4

preci sely shown and described in the specification but only by the
followi ng clains. WO 03/022441 PCT/ US02/ 25594 -16- We claim 1. A nethod
for determning that a reagent cont aitfrer has been previ ously used when
sai d reagent container is placed onto an anal yzer, the method conprising: 5
provi di ng unused containers with a flag nenber that is dislodged or
displaé@%c@V“é. sensor probe when said unused container is placed onto an
anal yzer, the probe being adapted to signal the dislodging or displacing
of said flag nmenber; and, analyzing said signals to deternineg%{ t he signal
val ues %al | Pom\@modéovsdejﬁrammmwté@ta reaagfdCoptaBgE has hearaRrevigksih Herr WY v

unusedaﬁ%%qlegb Bntaiher %I pé%t{éﬁ JRES B9 AnAYzef | 1Rk Methdd EdnhiisirkTPr | S ng causi ng

the anal'yzer“to autonat y eject any container whenéver said signal
val Ges fall povidingenuses contpiegrs withueeflagamember thaleid slistadgied od displacest @ ousl y

unused containers, 15.3 hod . o i r | S causi ng
t he anaﬁeg)ioérpr? 3 ‘ﬁmrb%é%fjegéﬁfgﬁ%aﬁegés Q?\gégladgﬁ &Q/éﬁgr{%%g t\'/\"/% nevéeﬁé"ggi d signal
val Ueg ddaptedavtsrindiethi fitsiigimedr displating efregieisflagpmerdbéereandned for previ ously
unused contain

rs. 4. The thod of ¢claiml furth C ri.si causi ng the
anal yzer to a&@ﬁ’é‘ﬁﬁ??'&'@'gﬂ?'ﬁg SEEne 'gld%etségﬂf-lﬁ u%ﬁgoaﬁ%@?%*{e whenever
sai d_signgds pradetemihéd for%'é\ﬁdﬁg ified tatahersval ue ranges predeterm ned for
previ ously unused cont ai ners. The nmethod of claim 1l wherein the unused

readent container conprises at least one sidewall and said flag nenber

conprises a I d i of a
si ngl esf\ﬁeake-fr:\%%g@ggpﬁg? H@Eg@%ﬁg@ﬁdgﬁ%@ﬁgﬁ%ﬂ@%@% Fé/izﬁ%gaai% ?I)nﬁr%\%g@lbl e sensor
probe cejeqirany esntaingr ehsnaver said sitinakvaites fall eyside dieesignal valbe dangss adapted to

provi de ehechrion & $dRglsk, IMdhs bigife’l the

15 3. The method of claim 1 further comprising causing the analyzer to automatically
issue an alert warning whenever said signal values fall outside the signal value ranges

predetermined for previously unused containers.

4, The method of claim 1 further comprising causing the analyzer to automatically
20 enter a stand-by mode of operation whenever said signal values fall outside the signal

value ranges predetermined for previously unused containers.

5. The method of claim 1 wherein the unused reagent container comprises at least
one sidewall and said flag member comprises a rectangular tab attached to the sidewall by

25 means of a single weakened edge.

6. The method of claim 5 wherein said moveable sensor probe comprises a pressure-
reading and displacement transducer adapted to provide electronic signals indicative of the
resistive forces and displacements of the probe experienced by the probe when said probe

30 is caused to contact the rectangular tab.



resistive forces and displ acenents of the probe experienced by the probe
when said probe 30 is caused to contact the rectangul ar tab. WO 03/ 022441
PCT/ US02/\2B099422441L7 7. The nethod of claim 1 wherein sai dPCalysy258946| odged
fromthe contai ner by the noveable sensor probe. 8 The nethod of claim1
wherein the unused reagent container conprises at least 5 one endwall and
said flag nenber conprises a weakened/br i dge nounted between two pyl ons
attached to said at | east one endwall. 9. The nethod of claim8 wherein

sai d sensor .probe, c rj.se di.splacement.-. readin ran cer apted to
provi de’ el ecﬁ%ﬂ?@og{%ﬁkfnﬁi a‘?ﬁr 'Qtsia@gtag% cﬁ'ﬂ%d%%?ﬁqngsiﬁ%ﬁg%@wetﬁgount ered
by the poekdladepsorgobe.pr obe is caused to contact the weakened bridge. 10.
The nethod of claim9 wherein said bridge is relocated froma unused
position between the pylons to a used position between the pylons by

novi ng ghe CoRd AkMRH ARIRIMAtwhdrBiR thE DAMedRERJAL cdtaihdr conprsks bt 1eggFPar t ment
reagent container in the formof a container strip generally tapered in a
subst aneneagndyvalland gaiddtpovieergeen ¢omprisahn wieakangechbaidge mountasdagiveen 8oa second
endwal | veen J t ntai ner having a flag nenber attached
to at l%&ﬁ@is onrééas,\?) e\'/\gﬁl\%slfgmfzémvﬁg container of claim11l wherein the
flag nmenber conprises a rectangular tab attached to said at |east one

si dewal | by ans, . of ingl e weakened edge., 13 A nmulti.- rt ment
Feagent Ycon TTOBRHRH el & fr EREERs SR oo Cmil R A PRI ™ per e i
a subst gatinglthans@lcengédpted v piwvidei diecttronio Bighalk imditativé of tie displbvailent 0 a
second endwall between t Si d_gwal |s, the contai nel;I havknr%d% flag nmenber

at t Hthe@nqogntered G PrebrWaERSRIfl Probess cased £ RRntRGHERe Yieake rigige-wher ei n
the flag nenber conprises a weakened bridge 30 nounted between two pyl ons

attached to said at |east one endwal|, the bridge and the
10.  The method of claim 9 wherein said bridge is relocated from a unused position

between the pylons to a used position between the pylons by moving the container against

the sensor probe.

15
11. A multi-compartment reagent container in the form of a container strip generally
tapered in a substantially elongated wedge-like manner from a first endwall to a second
endwall between two sidewalls, the container having a flag member attached to at least
one sidewall.

20

12. The container of claim 11 wherein the flag member comprises a rectangular tab
attached to said at least one sidewall by means of a single weakened edge.

13. A multi-compartment reagent container in the form of a container strip generally
25  tapered in a substantially elongated wedge-like manner from a first endwall to a second
endwall between two sidewalls, the container having a flag member attached to at least

one endwall.

14.  The container of claim 13 wherein the flag member comprises a weakened bridge
30 mounted between two pylons attached to said at least one endwall, the bridge and the

pylons defining an open region proximate the endwall.



pyl ons defining an open region proxi mate the endwal |. WO 03/022441

PCT/ US02/ 25594 -18 15. The container of claim 14 wherein the weakened

bri dge cowprissza4n notch formed near the middle of the bPCHFSZ2I594 guous
with the open region. 5 16. The container of claim15 wherein the weakened
bridge further conprises a pair of cgsps formed at the ends of the bridge
enjoining the pylons. 17. The containgr of claim 16 wherein the cusps are
formed on the opposite side of the bridge fromsaid notch. 10 18. The

met hod of claim9 wherein the weakened bridge conprises a notch forned
near the mddle of the bridge contiguous wth the open region. 19. The

met hod 1f cl@ierdoftaitee beLiaint g wiredie Hedwheakietebiidyd dveprisesrpmbtaSomedai r - of
15 cusps formed at the ends of the by g]gere enj oi.ning the pylons. 20. The
met hod Nser Eneanigdis ofibe bridgs RntigHeyswith E1erQREREEIIBR: t he opposite side of the

bridge from said notch.

5 16.  The container of claim 15 wherein the weakened bridge further comprises a pair of

cusps formed at the ends of the bridge enjoining the pylons.

17.  The container of claim 16 wherein the cusps are formed on the opposite side of the
bridge from said notch.

10
18.  The method of claim 9 wherein the weakened bridge comprises a notch formed

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

19.  The method of claim 9 wherein the weakened bridge further comprises a pair of

15  cusps formed at the ends of the bridge enjoining the pylons.

20.  The method of claim 9 wherein the cusps are formed on the opposite side of the

bridge from said notch.



