-3- exterior of the carrier and the interior of the

docki ng bay. A second conponent of simlar polyneric
woriosnoRl7 i s | ocated between the interior of tPEr/US2004/022867

carrier and the exterior of the_hard disk drive with

an interference fit. The thi rd'ébn’ponent enpl oys net al

or polynmer springs and pol yneric pads | ocated between

th i I.: . caknli e nd.the interior
G SEHbESBE oGP dddne Wit BF HeSlopRilE Hhily 4 sBeorihoyppogent of
di siknibir polyseainanataial ﬁsiog&aétbb@ive@ﬂt%@ #b?&dﬁslﬂﬁet ct;arrier and the exterior
[ .af _obj stenms, Unite ates

e DL TREPUigk 48Y¢ $Hh 2 frtasfiincy i Jbe duekcommencat cipdhys metal or
dri . . . a0 N
PP Shiles R bGP PAAGL LR D PUSHOLIR f he carrie

5 1 edid the ftetien iddsaif therdosking dayle This petigerebitestdnty itk &dves and not

P ' ' n epent with the other side or edge
gf tOaéé r?og%L P%C%lagigg 31%%%%}18% \f% Pripgts IR can reduce
shock t DnitbeStiesPatbint M6. 61851 301Q S}@nym%%esoaﬂhﬁph ldrive module
thﬁ case or the chassis. Even a flexible cable |eading
t o4

VARG Brofgctive coves Aaesinger 4 modulay dabeit dtie wiadnletuses insulator foam

Lihd 88 this patent .

Foacbu il maiag SaPRE LBttt e il P Ble Hbnpensngement
10 of wigh thskothérsadepiriedpe appmadslat @sbeTh@Wsilli@ﬁﬂ ﬁi@t@rﬁ:d&h ?ér’]duce shock

Pat ent .No.. .5, 837,934 to Valavanis et al. presents the

155 PR TS R DS o ppchrcaingt e Ressiss Siqtians. peen a flexible

negableeleading APt @Scd) @bnrtbP9 %Siréibﬁ{ée'wig%k gﬂéut e8'of a shock

protecting other objects, systens, or devices by use

of 2abgpben ubhusetispatentitaackies St degre oPahaxittabMaptiont baBMhe 38&nt of

a MG nlay et al. teach an _
a%oé%?%r%ﬁ%%natpﬁ%aﬁ%gtﬁslp g an elastic rubber material

15 known dSnifd\8t2@6 Phient Xib. FK8IITIMES Valdvhasis répanbregaﬁ%b ke of foam
has a capabjdlei ty of 40 Gs of non-operating shoc rom.
t hsilegﬁ isproyidg shoskmbsorptionr b peithey apficipates mutseggeats.appheations for

' i f el ast.i c or rubber
o RGHEeBN B L bychethe of bARRes B 1Sk BT S S imstieg 1 o
addr es UmicxdcftateaPatag Nd504)638,58R ek Jﬂ,§6&9883¥tﬁ{4c(r}gr%1§€?'igg teach an
o bR houh: SR et TaFeria vt N 206 for disk

20 E?&gfg%i JEl@is gﬁ)lﬁgﬂla%?ill AR a"c!%ﬂﬁﬂfﬁt? o‘f‘|4aidgsof{nlaﬁ-oipgxséﬁﬂé is}(l)o%k from the
elastic def%rmation property of the material. The shock absorption of this class of
elastic or rubber materials is limited compared to what is required to address non-
operating shocks reaching a level of 5050 Gs. This patent employs no viscous means to
protect a disk drive from shock or vibration.

25 United States Patent No. 3,384,221 to Houtman claims the invention of adding a
plurality of fingers or cuts in foam padding used for shock protection. A package can
be dropped from a maximum height of 76.2 cm (30 inches). Under conditions where
prior art shock would be 47.8 Gs, Houtman's transmitted shock is within 11 Gs.
However, this patent neither suggests nor discloses the use of viscous liquid to damp

30  shock or vibration.

Additional prior art includes United States Patent 6,347,411 to Darling; United
States Patent 6,339,532 to Boulay et al.; United States Patent 6,039,299 to Ohnishi et
al.; United States Patent 5,995,365 to Broder et al.; United States Patent 5,965,249 to



plurality of fingers or cuts in foam paddi ng used for
shock protection. A package can be dropped from a
woroososmhei ght of 76.2 c¢cm (30 inches). Under PCT/US2004/022867

conditions where prior art shock would be 47.8 Gs,

Houtman's transmtted shock is within 11 Gs. However,
this patent neither suggestsinor discloses the use of
viscous liquid to danp shock or vibration. Additional
prior art includes United States Patent 6,347,411 to

Dlar |M%Uﬂ(t)DgF(the@\l@REVSS?N@?IAﬂﬂ%CI&Y&EA%ﬁMT@\ABWQ eyINaCAL
al ., Nni e e , | | .
i 1 e AR BN PR A REAGE T B LIV ERY MiEARS
United States Patent 5, 965,249 to-1- METHOD FOR
| NCREASI NG CAPACI TY, Al NI CAL ANALYZER
BY USI NG MODULAR RE'}R@RT@B@H% FI ELD OF THE
| NVENTI ON [ 0001] The present invention relates to a
hod d apparatus for autonmmtical rocessi a .
odB on: esERa tunton (S B medid AnchaspaEnUs AT attomatically
pr@dérstbmg aﬁdaaiémt&s bi@@g@brm?dé fidh e{s! ind, Blagd tdsbmnh,i gigsma,n ;
rtr cu r, esen I.nventl on rovi aes, an | rove
cofDrotoint Bl qof Tak S i battuiah thebieae bR Aehihs 2
impivee Metisamel st éﬁbo@iv_@lHirf&r@a’ﬁe tA8 BrydgHpuRenpAtRMt BAmples in a
ere

performa n er, of di t clinjcal assays.
IR BRDERTP 18 RAUERA T o5 Secalt Bea s of
tests related to patient diagnosis and therapy can be
performed by an [ f a
patient's inf ec?é%ﬁgaw;ﬁﬂéﬁegﬁlr cesses. Such
patient sanples are typically placed in sanple vials,
ract fromthe vials, .c i ned, wi th varioys
0§ gant Sraripus Besor ol itain 6 ot dabriogSpagtierapy can be
petfBahdBbeanalpdisl agdaaylésoz lagéamlefalbﬂhhbatgdnt'lgatf@mhs,oéodutzﬂuids or
ati ent n typjcal clinica m cal anal yses, qne o
BG5S St RaEEl FmelFs Ok ioEe P SRRl Vgl eragted from
the Viﬁlst:, €orflBiABd @ith &‘éﬁ%lgs RalyBstain SR géafoﬁbh 9B8ssdlder t(ljjbes,
.S e-reagent combipation is xed. and i ncubat. ed. :
inR R BULAT A SR BriisAiBentol s Brliain Rkl clical chemical
anblyses, onBlor wo assplreagaits are d®rdia1gapaatd fifes tke liqui€ sample
made to ascertati n. eng‘- poi mi or rate val ues .froma/\/hidch
haying @ known concentration, the'sample-reagent combination is mixed an
incubated. Interrogating measurements, turbidimetric or fluorometric or absorption
readings or the like are made to ascertain end-point or rate values from which an

amount of analyte may be determined, using well-known calibration techniques.

[0003] Although various known clinical analyzers for chemical, immunoassay and
biological testing of samples are available, analytical clinical technology is challenged
by increasing needs for improved operating cost efficiency. Due to increasing demands
on clinical laboratories regarding assay throughput, new assays for additional analytes,
accuracy of analytical results, and low reagent consumption, modern automated clinical
analyzers have, by necessity, generally become larger, more complex and expensive.
Clinical laboratories are therefore caught between the demand for increased
functionality and the desire to minimize capital investments. In particular, the necessity



anount of anal yte nmay be determ ned, using well-known
calibration techniques. [0003] Although various known
wa@ bkiosioes2li7 anal yzers for chem cal, inmunoassay BOTUS2004/022867
bi ol ogi cal testing of sanples are avail abl e,
anal ytical clinical technology is challenged by
i ncreasi ng needs for inproved.operating cost
ef ficiency. Due to increasing demands on clinica
| aboratori es regardi hg assay throughput, new assays

for@élmﬂ,@ﬂlabb@?&}y @ Rfuve ‘F@stmé@@rblél@%d enfneaa abydllyGRidressed by
results OM/reagent consunp nodern aut omat ed

incEeasipgaialyzen fowghpuh dgeardisss HE@@%?@WO RRRRTAMey-
become | arger, nore conpl ex and expensive. dini cal
| aboratories are therefore carhtght bet ween t he

d
[0GQ4 i ncAHERPrARHRaNtENEen tp ynaipfainingehia irpeahpyt er ?HtPrWEBC
anﬁ@@éﬂsﬁ’é th'erabﬁg* wmmy DroceR & pww of éahwbeme&@hté/v&ety of

for aclinic | aboratory to reduce testing turnaround
differept 3s82),RTQSEFSAnELRIgRA gé%ﬂsagﬁm% REN EQO%%PW%WEIS placed on

capifd] HabmsEnt, .h@fgaééﬁ mﬁilg%utmlmé a&’hlé@ach%/ mtﬁ@éiﬁg?ﬂew
0004] An inpartant font ri butar Sg)?l nt ai ni.n

anbiE eI 4 BGTSTIR Tati b A (e gLy Surh % STUtRR 5,60t gengrally acceptable

to %bféfdt)bjl d@?éﬁgﬁfélfsarﬁi ﬂﬁ{atéﬁ@blrfew &d lﬁﬁiﬁiﬁk}e@%chhi&épérﬁilyz%rs are needed
varie ifferent assa s apd si

withdhe G‘f‘éﬁé’ﬁ( tajpergase P'Focﬁ%s'%g &\W‘{@%@"% r@égaf gfiitions| capital

mVe@WtWElf&matb HphRATAES tIthRUTOREM vl iécheleaslbpey aathbit directly

adBur chasij ngo new anal élli_ﬂ(?[s to increase the rate of

Fessing iR conceiit1or S2RIE! IVESHEE not general Iy

acceptable to | aboratory personnel and therefore new

| | d
o0 P B B L oS PR aE el wric o
anBR§ie Simeasfdaich @n tle teafitdn® is Iset/t@sadnﬁéepond%ttaé Aairder of tlmes of
craBlsE T Rgt P LOIoRy Bt B e RN RoT4ls 08 dia eaRton iné. A'Teatrion
veéé@tr chd |t9@@51:tnlély &ntr?ﬂéd fdklféacméa%ﬁo@%ssé‘s ﬁfﬁacﬁ;ordance with
rotatl n reac on v raln n, |1 C n anal | S,
the, SUPRDSTOt SHERS GYer S (RS B deraadiren S feathae iBisds o
prdd@@séwmteesm@nerwumr of cyblerscdﬂth’?é reaetmirnlméa@rm atestitemashich
reactbon vessel on the rea

reqiia & IoHS TRACS e e froResaegn Bdarar Mﬁ%crffyelsm fol l ed

for each reaction vessel in accordance with t he nurrber
ey o 575 Bt o 3 A S e 5 gl ous cvies
us6y & p&rforin ddiays efsitieansdrples ardoferatedtin atmiaiveokith a schedule
developed by a scheduler routine. The scheduler routine determines interval periods
between operations performed by the devices on each biological sample as a function
of an entered load list and schedules instrument system operations and the determined
interval periods. The analyzer performs assays of the biological samples by operating
the analyzer instrument systems in accordance with the developed schedule,

[0007] U. S. Pat. No. 5,846,491 increases throughput by employing an analyzer
control system with means for allocating assay resources to one of a number of
reaction vessels as a function of the time cycle for that vessel and transferring reaction



requires a long reaction tinme is processed in a |arger

nunmber of cycles. [0006] U S. Pat. No. 5,576,215
wop@sates7 an anal yzer so that the various devi PEFUSREH022867

to perform assays of patient sanples are operated in

accordance with a schedul e devel oped by a schedul er

routi ne. The schedul er routit¥e determ nes interval

" periods between operations perfornmed by the devices on

each biol ogical sanple as a function of an entered
vesspladiinecty fremdneciseay fessuicestationdotinethst ecoonging &0 & chsonology

g ‘ . . I
s 15 BRI S B Yab oRThk ondBgidlel Yoo
t he anal yzer instrunent systens in accordance with the
I d I 7 P . 46, 491
1008 oSt et o SOE Oy 2 s s a e B Feshdpe,
proesssirgnh e ploying mspré-grocesbadat Usminaesfaymingsmmumesassays on
[ on. . f ' £
soris B ol e Lor B2 F AL P BBy HouBbing an
proeessitd eaoBselsy Assirgls trdnsfecstatjorf pemisneactosaresseals cantaming
' t ' t
serBLh R BN AREALALOR B UL T Wi 861 SPartec
washied anglinoigeed on tHepigpsding Srodsel andiincubae8@mnatia irdubating
- Riggh- d [ b
ca g e R o M0 DB et HUGRER. [\ per tor i ny
i mmunoassays on sanples for analytes in the sanple
| ovi L oal A . f '
00881 . P LSRR PGS AR AR s, may
be grenrthatswhitediasi menvaossidesablsoprogiass hgs baap edartdward increasing
. b . | S .
ol AU PR SRS I B AR afPor et
adaptesctedrire@secthraigbptt inrdsinplifigdamanhesmequidng miniat aduifional

r: h i j . ,
canfiglBaT Fhelrh e act, BRre R oY GRAHRA 1oL HRAR Bhalyzer in whicn
throngheiteees dednerapeed ingasponsets incraasad gerand @b a relatively low level
‘A‘Biitél% agndigen consi derabl e progress has been made

of c . : e .
toward 1 ncreasing processing efficiency, there remains
an unnet need for a clinical analyzer that is adapted

to increase thro M%ﬂWOPTﬂE"IN\)éNIﬂ_@Nmnner

requi ring mninmal additional capital investnent. In
particular, there is an unnet need for a clinical

001)2,37 e Bk bl 80 e gl AeG30 ol il
which throughput can be increased by the straightforward and relatively low cost
installation of additional reagent sources. The analyzer includes a rotatable assay
reaction carousel for holding reaction cuvettes that is rotated stepwise in a constant
direction, the stepwise rotations separated by stationary dwell times during which assay
devices operate on an assay mixture contained within the reaction cuvette. A clinical
analyzer like that envisioned by the present invention has an initial reagent storage
areas as well as a plurality of conventional assay operation stations, such as sensors,
reagent add stations, mixing stations, separation stations, and the like. The task of
increasing the analyzer's throughput as the clinical laboratory's test load increases is

achieved by providing the analyzer with an initial throughput level in which the capacity



of capital investnment. SUVMARY OF THE | NVENTI ON [ 0010]
The principal object of the invention is to provide an
wa@edaosies2iT clinical in which throughput can bePCT/US2004/022867

i ncreased by the straightforward and relatively | ow
cost installation of additional reagent sources. The
anal yzer includes a rotatabte assay reaction carousel
for holding reaction cuvettes that is rotated stepw se
in a constant direction, the stepw se rotations
for sepiuctihgdsdays 34 lirhitahiay thedaphtitytofmasoperationg! reksderice diks ay

devi ces at e I 1Ly
reat FaReRE af Ficiofith B RERYARorklo S P e i ladts RyBna the
initiehthraigbpedetnsl, adt&tlcmae*smughputﬂmmacm)nfdn aenductihgiass@us is achieved
by |8§%\%r§epdt7@ ﬁg?dﬁ%i a%%g%le r%(\%clr?als {’é%‘ Ei‘rgglshké %l rb%]éferﬂ resource so as to
prosida ddiipnalesgaenteagddtsst at i ons, m xi ng stati ons,

separation stations, and the |like. The task of

i ncreasing the analyzer's throughput as the clinical

| abor at ory' s BREF DESGRIRDOMEGETHEDRANYVINGS by

provi ding the analyzer with an initial throughput

| evel in which the capacity-4- for conducting assay

[00714] | i mi Tlkd iryentiorewiidyeavoteyfuly untersped ﬁpnﬁhalfolmmd@élled

doqefify B 5P Ekendf SHichTon by BEatPRReRIRofk AT lujon form -

part bf thisgapplicatiopvaid, in adhitint i onal t hr oughput capacity for
conducting assays is achieved by increnentally adding
addi tional operational resource |like a reagent

[oor Elsour cEIG.0! ias sahepratioplhe ieid pt 4o aaliomaiechgnalyzeg émwbich the

o AT R PR, 0 o ™
det a| | ed descri ptl on thereof taken in connection with
[Ootlggl acc !@gﬁi‘éha{jﬁgelrﬁéﬁﬁﬁ Qﬁ%%lzf}%r{ @F@oﬁ‘ f%rﬁor%f thg'aﬁalyzer of

FiGl1an VI ew of an automated anal yzer in which the

present invention nay be enployed to advantage; [0013]

FIG 2 is an enlarged schematic plan view of a portion
[00d#] t he E&IGI3/iBex parbpdti@ eligvation view of an automated aliquot vessel array

storage and handling unit;
[0015] FIG. 4 is a perspective elevation view of an aliquot vessel array;

[0016] FIG. 5 is a schematic plan view of an automated analyzer in which the
present invention may be employed to advantage;

[0017] FIG. 6 is a schematic plan view of the analyzer of FIG. 1 provided with a
first additional reagent resource; and

[0018] FIG. 7 is a schematic plan view of the analyzer of FIG. 1 provided with a
second additional reagent resource.



[0014] FIG 3 is a perspective elevation view of an
automat ed ali quot vessel array storage and handli ng
wairios/00§20015] FIG 4 is a perspective el evati oPCUVUB000622867
an aliquot vessel array; [0016] FIG 5 is a schematic
plan view of an automated anal yzer in which the
present invention may be engi-oyed to advantage; [0017]
FIG 6 is a schematic plan view of the anal yzer of
FIG 1 provided with a first additional reagent
resour ce; aDETANCEBDHESCRIPTION QF THERINRWENTIPNan vi ew
of the analyzer of FIG 1 provided with a second
addi ti onal reagent resource.-5- DETAlI LED DESCRI PTI ON
[o0®8] THE FIG/ENTdKEN ithORIG] 2FsHawslschemladicaliyithé efen@ntLof an
shows schematically.the .el enent f_an.. Qmat i
autERat eRmenebeer 10 i T Re i B0ufl bl o aptageousty
pradtivedbenalvheariDagequising greactioncestousehaR papporiifg an outer cuvette
conpri sing a reacti r I RROL L |
corfiirb Bedilo SubaR Yl G Hecd B P YETL 0% Bl Bifobel 16
haviftevessel gontd 22nformee thetein gthe eutssicovetts caréused 14 mgdumss elivette
or 2. for rei t he e e u
carite T REnova e A chenoh bl e by iEhoh 05R Aoieho
receipe @ purality ®f teactiGucevdties 2driiks dtlosee irnckaperding epplication Ser.
r . | . ci.l . . | ..
No T SRl e Ao RA AL RUURLL o oSt
varib0s 6eRyenscarabsampie diquids fdreongaitigneleslioical dredl ipmewmassay assays

onfd Y ROl e SR P Bhe 1:80085 e
cordais aplegialiﬂeh geaggefor plratsigh? Fer&sit@itadiapheslcarm im@oBOassays.
Rl il B3ABKIRE pUFG SRPMAIENASEM Alfgtan irocton. e
stepwise mes/eerents befog separalpd. byRecwtstant deel oeeduring which carousel
12 i AP 45008 AR UARRDRS gheh At 13 s
as seserReagbnehid siatiens] uniking stetipoh apd theuikel opgratesas needed on an
oo BT RSl VRO o SPERMISLIGRILRI 29 ooy
stations, mxing stations and the |ike, operate as

[Oogﬁ]eded Rz e%i@%oﬁ?r@ée‘d%% AN SRLWMLBY fe COMPULES 5 based

and reaction vesse
on computer programs written in a machine language like that used on the Dimension®

clinical chemistry analyzer sold by Dade Behring Inc, of Deerfield, IL., and widely used
by those skilled in the art of computer-based electromechanical control programming.
Computer 15 also executes application software programs for performing assays
conducted by various analyzing means 17 within analyzer 10.

[0021] Temperature-controlled reagent storage area 26 stores a plurality of multi-
compartment elongate reagent cartridges 30 like that described in co-pending
application Ser. No. 09/949,132 assigned to the assignee of the present invention, and
containing reagents in wells 32 as necessary to perform a given assay.



[ 0020] Analyzer 10 is controlled by software executed
by the conputer 15 based on conputer prograns witten
w0 noog/opeehi ne | anguage |i ke that used on the PCT/US2004/022867
D nension(r) clinical chem stry anal yzer sold by Dade
Behring Inc, of Deerfield, IL., and wi dely used by
those skilled in the art of -@onputer-based
el ectronechani cal control programm ng. Conputer 15
al so executes application software prograns for

[002e] f or mang-caestiyal inoordingtedd dugoiry sarpleanisd ;ramsmrnmyatm 36

v e SRR T e SR TG SRR e vos

40 confamindgmwuid eﬁemrrgaﬁﬁorueagem atnantlcburd@ﬁm s’%ﬁ)nple keetaks 42 into
n_Ser

d bed -
theeraniod 2i0ha iR Sap Y ABP 4k ML BT hend Santaingsln sample
tuble8 ONHre fentifiedibe frmdmgtbem g:odetag\elrdaplaued/\maenn&?sn@a

coBeriipra e B TSRO SIS GG lcH e & Haygats identiy, the
testy @speerforsied] ﬁmsaﬁlplmavllqugt |sm<pbe rétaimed vithiraarthlyrer pQtand if so,
roryG pfas Hf S P aes SREbRERSTE a3 ARREH i tE B sample
tubaoraoks4R am%l smpsmylea largeenunalsse of H3r coderrentierssastalladrigraugbout

anpl | ar
ol Ao B OO Mo oo

tubeaacksotlad i ndi CI a pl aced thereon usi ng a conventi onal
bar code reader to determ ne, anong other itens, a
patient's identity, the tests to be perforned, if a

[0023]p| e Sanyliog aite 44csubpontsd Hiuie damiptifg proae dbymeuntédto a

P8l hed ot BlsrbetiB et Aok okt 38 g Becmo
thermrtﬁcﬂcla ﬁﬂ)gat{'ai'nsemp Isggtem SGaaltrgbamaluwet veﬁsegmay:misppdad&ﬁem 50,
oo 081 A" SERMHROH ARSI LB IR B
tubltasué andd slisp2nsé 9@2@uo$aa1pbleﬁgtoaameu armeremb arplurality of vessels

[ ’ .
oyt QAL OB 35 LB N 5 by AP B amoe
reqarred mmpefaacﬂwengqume assa)as and tehprovida ieposamply stiguaetde be
8450l i VBT Sl ERRBE g o5t o 50

aspirate liquid sanple fromsanple tubes 40 and to

[00%}1 pens ha%?ﬁ}esgél %?ra?%ﬂgﬁor[ éVs?enﬁ’ 38 c%hp'f'@éseaﬁfah&hot vessel array

rali
storage and dispense module 56 and a number of linear drive motors 58 adapted to bi-

directionally translate aliquot vessel arrays 52 within a number of aliquot vessel array
tracks 57 below a sample aspiration and dispense arm 54 located proximate reaction
carousel 12. Sample aspiration and dispense arm 54 is controlled by computer 15 and
is adapted to aspirate a controlled amount of sample from individual vessels 52V
positioned at a sampling location within a track 57 using a conventional liquid probe
54P and then liquid probe 54P is shuttled to a dispensing location where an appropriate
amount of aspirated sample is dispensed into one or more cuvettes 24 in cuvette ports
20 for testing by analyzer 10 for one or more analytes. After sample has been
dispensed into reaction cuvettes 24, conventional transfer means move aliquot vessel



52V in aliquot vessel array 52, as seen in FIG 4,
depending on the quantity of sanple required to
w@esso0snt he requisite assays and to provi de fPECT/ES2004/022867
sanple aliquot to be retained by analyzer 10 within
envi ronnental chanber 38. [0024] Aliquot vessel array
transport system 50 conpriseg an aliquot vessel array
storage and di spense nodul e 56 and a nunber of |inear
drive notors 58 adapted to bidirectionally translate
arrays 3P reqaped beteen yliqoat vesédiiarran transpret syetenab0gerdlironmental

vessel, array. tracks 57 | ow a sanpl e aspiration and
Chatﬁnie%eﬁz"rqsa@daﬁ %%%?8% B PIPY% mat e reaction carousel

12. Sanple aspiration and dispense arm54 is

oogB 1 PRI 1 4 AR GRR o
resp@tivplysiositioned paixineate @rlte:r!cngetta)mbtiém 12/ighb iin&na r\{t’-}sstal karousel
57 t I qui r.obe a n
16 Al it Ahe e BHET ol orvelies 24 B ahut adti?d Sifwrses
desshibee later empreaqtionatessele@aiito vbssks portsiR2 dsing il eéxansple a
vette

o ARREBEE s B TR AP B 32 A iy s boer
finadip abydiected, Af¢ easisedhanedissinlzeeastdstatemeetkd ditclosed in co-
porREHTRGHS0% 55. Fpag S0NS0UARE 0 BGSURLe SERC DI
inverttionuSubseemient assayagret candspted in slyammedm, cuvettes 2;1 unless
aicGiRel oROTBBLBY rsBH M b0 B LR a0 Shrone
10/8¢%804 essigresktelthe essigsdcatfi tbe pBSeat ieverdopeCtivettd ynload station
50 RiRlablegi52ab R ATeie e ool B £ R PR e 5oB9 20 again
usimgea dransintablesebotisardd 65 likeseanvea bad statioas B6 asdddnays as
descri bed later and reaction vessels 25 into vessel

ports 22 using for exanple a translatable robotic arm
[0086] | n Apeeat indrG. bsanhlgaey dOthas aXitst neagdntalspimaticasaalydispense
' I 0 jed |
L
theegopl anddtansiatdde betMeen 16AGERB sB®Bycaarsd @hethdtauvetie ports 20, and a

oA RRR Aot BE SRAEALL E0D0E Dy SRS 350 Whwentona
liquitl reiagericprolbd) GORRs motintedrikareon andl itlaesldiabld lnsteden neagent storage

orfp R RPld a ot DR ol SAROR o FRBHARRE.L
mesghantignomfor aspirating reagents required to conduct specified assays from wells 32
in an appropriate reagent cartridges 30, probes 60P1 and 60P2 subsequently being
translated to a reagent dispensing location where reagent(s) are dispensed into
reaction cuvettes 24 in cuvette ports 20. A number of reagent cartridges 30 are

inventoried in controlled environmental conditions inside reagent storage area 26.

[0027] The present invention is based on the discovery that analyzer 10 may be
initially configured so that whatever operating resources are throughput limiting, those
resources are adapted to be incrementally added, for example in a modular fashion, to
analyzer 10 as the incoming assay demand increases. The throughput of analyzer 10



59 is adapted to renove unusabl e reaction cuvettes 24
fromcuvette ports 20 again using a transl atable
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[0026] As seen in FIG 5, analyzer 10 has a first
reagent aspiration and di spense arm 6QCAW th a first
noveabl e conventional |iquieB-reagent probe, 60P1 ,
nount ed thereon and transl at abl e bet ween reagent
storage area 26 and cuvette ports 20, and a second
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anayzer A enayrlmaegBesaed asuvett e ports 20. Probes 60P1 and

60P2 conprise conventional nechanisns for aspirating
reagents required to conduct specified assays from
well's 32 in an appropri atE=fealent cartridges 30,
probes 60P1 and 60P2 subsequently being translated to
a reagent dispensing |ocation where reagent(s) are
inv%gapensed into reaction cuvettes 24 in cuvette ports

. 'A nunber of reagent cartridges 30 are inventoried

in controlled environnental conditions inside reagent
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coné,i gured so that whatever operating resources are .

F =GR A whisPichoslteon B Bodc RS RSt 1S EaBR BB Fec il on,

N =t Nurabeil of iedepedent reagent stooagenagreas filksy reshgrainstoiage raeess 26,.and

=TAR BUls E&is dd-Bsa@s seen in FIG 5 is
A ir é%%@“ﬂpoporrgé%eﬁg?b%ﬁé&{ e r?%s er of independently
operated reagent storage areas |ike reagent storage

a 26+ j - ; 0
o028, 2Oy Ia s thal oe SR 808l f5 Bl
emiodimeghgiibe preseatisugtiondn whivhtreaction)caodusas $2jras cuvette ports 20
BBl S ST LS4 e ol b Blamip sppgara by
2.1sacond diyell e during which reagent probe 60P1 may aspirate reagent from a
cartridge 30 while probe 60P2 is dispensing reagent into a cuvette 24 and/or being
cleaned in a washing well (not shown). In such an embodiment, reaction carousel 12 is
dimensioned so as to have 184 cuvettes 24 located in cuvette ports 20 in outer cuvette
carousel 14. Table 1 shows the resulting throughput for analyzer 10 in this configuration
in which analyzer 10 is equipped with the reagents required to perform assays having

as many as 3 different reagents.



N = Nunber of independent reagent storage areas |ike
reagent storage area 26, and A = Average nunber of
wo e@dom21addi ti ons per assay. [0028] This rel apCDHSINP022867
may be illustrated by considering an exenpl ary
enbodi nent of the present invention in which reaction
carousel 12 has cuvette port% 20 rotated in a
cl ock-wi se direction using stepwise 1.5 second
novenents separated by a 2.1 second dwell tine during
whi ch reagent probe 60Plabkay aspirate reagent froma
cartridge 30 while probe 60P2 is dispensing reagent
into a cuvette 24 and/or being cleaned in a washing
vie INunfbestof Rleagerts nRsagﬂmtaBpieatbodi nEmbughmect i on

dar ous s di mensiep et tes
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darousel 14. Table bfstuuam Am Zﬁe%ul ting thr ou;hput
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100226 ur e AdeY RS i e ROV SR PR e e g e e digonput
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votfipgh kitashCaBral 476F 27 and pareioatira i suficrLiitanee
thratghpagef samaae270 by ddding etidiéoms résyeR0stoidyesarsa @iidhidcessbciated

probgé: 5§ 8RSWwn in FIG. 6 and Table 2. In FIG. 6, aspiration and dispense arms 60B

and 61B are shown as sharing a common translation mechanism for probes 60P2 and
61P2 for purposes of efficiency. This method of increasing the throughput of analyzer
10 is an important cost savings to an expanding clinical laboratory because the only
additional expense is that associated with the additional reagent storage area 27 and its
probes 61P1 and 61P2 as seen in FIG. 6. It may be estimated that the expense of
installing reagent storage area 27 and its probes 61P1 and 61P2 is less than 10% of
the original expense of analyzer 10.



t hroughput of analyzer 10 by addi ng additi onal reagent
storage area 27 and associ ated probes as shown in FIG

wo2@amoseabl e 2. In FIG 6, aspiration and di spPOBESZN0H622867
60B and 61B are shown as sharing a comon transl ation

mechani sm

for

probes 60P2 and 61P2 for

pur poses

of

efficiency. This method of dlfiereasi ng the throughput

of anal yzer

10 is an inmportant cost savings to an

expandi ng clinical |aboratory because the only
addi ti onal expense isTal@@ associated with the
addi tional reagent storage area 27 and its probes 61P1

and 61P2 as seen in FIG 6.
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i ndependent |y ﬂ'}%u 1ded>?m%rng rea%?mﬁ Lgt orjage

areas 26 and 27, agaln |ncrea5|ng useage of cuvette
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incrieasing luseabe ofauseite poade at/aalabteatfmemactl@agesstelaszm Tagefurther
lncr%ﬁ§$g§t§r0ﬁ@ﬂpﬁuv%ﬁp§5§ h{)(t?y %(?dm d& tlonaﬁ reagen{ storage area 28 and
at least one reagent aspiration and dispense arm 62 with probe 62P similar to arms
60A and 60B described above are also installed transfer reagents between reagent
storage area 28 and cuvette ports 20. This method of increasing the throughput of
analyzer 10 by initially configuring analyzer 10 such that the full number of available
cuvette ports 20 is underutilized and then increasing the throughput of analyzer 10 with
modular resource additions as the incoming assay demand increases is cost-effectively
advantageous to an expanding clinical laboratory. The particular embodiment described
here is illustrative of the more general teaching of the present invention in that clinical
analyzer 10 may be initially configured so that whatever operating resources are
throughput limiting, those resources are adapted to be incrementally added, for
example in a modular fashion, to analyzer 10 as the incoming assay demand increases.
It is important in such teaching that analyzer 10 be originally designed and configured
so that space and other assay operational devices, for instance incoming and outgoing
sample tube transport system 36 like seen in FIG. 5, are also initially adapted to
accommodate the addition of throughput limiting resources.



anal yzer 10 by initially configuring analyzer 10 such
that the full nunber of available cuvette ports 20 is
waie@sns2it i zed and then increasing the throughpot/usfo04/022867
anal yzer 10 with nodul ar resource additions as the
i ncom ng assay demand increases is cost-effectively
advant ageous to an expanding clinical |aboratory. The
particul ar enbodi ment descrj?gd here is illustrative
of the nore general teaching of the present invention
in that clinical analyzer 10 may be initially
configured so that mhatﬁ%%g operating resources are
t hroughput limting, tho ?esources are adapted to be
incremental |y added, for exanple in a nodul ar fashion,
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precisely shown and described in the specification but only by the following claims.



achi eved by addi ng anot her reagent storage areas so as
to provide additional assay reagents. For these
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enbodi nents precisely shown and described in the
specification but only by the followi ng clains.-12- W
claim 1. A nethod for incr¢2asing assay throughput of
a clinical analyzer wherein the analyzer is initially
configured such that whi chever operating resources

Wewldimi n t he anal yzer are throughput liniting, those

resources may be increnentally added to the anal yzer
as incom ng assay demand increases. 2. The nethod of
. cl & methodfieriecreasing assaydhgiughputicf al dlinichleshdiyzet derein the

' i ity af t . 3. Th t had.
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Thg{err%ﬁi% rég{n%ﬁgﬂprﬂu éss\g,ﬁgﬁg]a,q é'lﬁﬁ%%‘%nal assay reagent
resources may be added to the analyzer in first and
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5. aFyfy reggdnddessiuredsai m 2 wherei n addi ti onal assay
reagent resources a reagent storage area and at | east

one rea;q%h(‘ent aspiration and dispense arm 6. The nethod
of Toe aiathad ofiiaien 2whereinaddiljoret assayfraagdrd resaurcdsahhy be

nofaqitontip SHfcer itk il I BREAL R hRAMNAT Pl
actheransad by abpet &96i ti on of throughput limting
resour ces.

The method of claim 2 wherein additional assay reagent resources may be
added to the analyzer in first and second increments such that assay throughput
is increased by about 50% and by about 33%, respectively.

The method of claim 2 wherein additional assay reagent resources a reagent
storage area and at least one reagent aspiration and dispense arm.

The method of claim 1 wherein the analyzer is further initially configured such
that the operating resources which are not throughput limiting are also initiaily
adapted to accommodate the addition of throughput limiting resources.



