; e3el bl 4AX$6TbH  Anal ysis system 19 August 2002 The invention relates to an

anal ysis system in lawul ar for nmedical analysis work for carrying out 5
clinico-chem “\\ \N@\ﬁ WOI ogi cal anal yses. 10 15 20 25 30 35 40
Wet - chemi cal a S

ems, in which liquid reagents are R§Aqiet2002
reagent contai ners*wicth are heldnalysis tepsteenol ders of a rotat ggl e

reagent rotor, are known. Furthernore, these known wet-chem cal analysis

systens have_a sanple rotor into which the sanples contained in |
corr espondi AGSsagheentdsdy aFelaheert £8. e rFRYORLF ot S¥SFS8Massilghed a

reagent pi pebi@icudrd thersasgliealotoialiys @sswghrd forsagplkeyphgetdud . A
third ro%or a r.eaction .r%éor, i S, fittg;:l with reaction cuvettes. These

known wet - ¢ fafdSe -SHas MBI e 34 FEHWT " t he reagent

pi pettor is used to renove a predeterm ned anount of an anal ysis-specific

reagent fro he.r t |sner in |0 Lheqk nt,., nd
i ntroduce t metst i%r}]ltegag%rqeaagﬁlﬁl%v%%%%e%u%@#?héagg% tereg%eg{t&sgr
renoves a sPEE fPEAVHdeAntinf r 6PRIePE e fONERHNSEE sWiprl &% i Retddudes it

into the reagtiicebicuvabtgewdi cBrhag bestnddhled Middedthe Fragent .arkhe
reaction cuyette, which in this way has_been fed with a reagent and a
sanpl e,19 s FOO¥E -f r BHFEREYPRELY | &ﬁlerstﬁ oFPPYNa WRESTHEMEFR pSeiaiYshs wher e,

for exanpl egyatehet ORRYVEI Ca MeampREROtor t hAtbeaghion Sthalt istimplesarri ed
out, which is_then a/al uat ed _on the, .basis Oflstg@% cor?ari.son val pes.
Vet - cheni calFPRraY SIS Y s SSPYR I haP PR Gr % abF® WSS %ul ar for

ext ensi ve sé‘h!eesr@e.igd.smt gooprf drs agm’sggméahchdemmgm‘i‘t apa'apge'sts;:,asamii ses,
for exanpl e, yjen Ll 'ec%loéd?kpofé‘té)ééfineé' DCE Ee"‘ﬁ?ﬁ@%%‘iﬁ' A %%QL%{B S
e p nly a

contained in the open reagent vesselS in the reag I"at e "have o
limitedZhePtio.e, 3 WRATHR ca¥olepil ysis sfsteafof Wilkihs meagtdaman only
be operat edcigkred t@@rt ai N m ni num nunber of exam nations - 2 - 19 August
2002

These known wet-chemical analysis systems operate as
follows: the reagent pipettor is used to remove a
20 predetermined amount of an analysis-specific reagent
from the reagent containers contained in the reagent
rotor and introduce this into a reaction cuvette,
whereupon the sample pipettor removes a specified
amount from a predetermined sample and introduces it
25 into the reaction cuvette which has been filled with
the reagent. The reaction cuvette, which in this way
has been fed with a reagent and a sample, is moved from
the reaction rotor to a measurement position, where,
for example, a photometric measurement of the reaction
30 solution is carried out, which is then evaluated on the

basis of stored comparison values.

Wet-chemical analysis systems of this nature are
suitable in particular for extensive series of tests or
35 for a high incidence of analysis, as arises, for
example, in clinical 1laboratories. Since the wet-
chemical reagents contained in the open reagent vessels
in the reagent plate have only a limited shelf life, a
wet-chemical analysis system of this nature can only be

40 operated if a certain minimum number of examinations

U
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are carried out in the system since otherw se excessively frequent
e&changing of reagents which have not been used but have expired is
requiired, and this increases the operating costs. 5 As an alternative, a
dry-chemi cal analysis system in which geagents are applied Y49 g dulf bb&s
material in the solid state, is known. These reagent carriers are wetted
with a predeterm ned anpunt of the s | e, and 10 the reagent carrier to
whi ch the s&ffl e /s Yeen Sbbliéﬂliséggensgfﬁﬁwhed $HIGE de LT 1FSvi ce,
for exanpl echyesedrnelef flfeprt rexcheagingneift .rddoyevies , whiieke have
dry-chem cal, anglygl s, SY3t ik NAYe.th drr%‘%f’afg tr*é%{ 14 11% deyghopRl costs
for the reagent carriers are 15 very Fﬁh and T hat ¥ he sdnpl'és general ly
have to be appreegesati®l loperattimg cosdent carrier, so that these analysis
systens @re only suitable for single nmeasurenments or nmeasurenents with
smal | nunbers of sanples or tests. 20 DE 33 18 573 Al has di scl osed an
anal ysi s apPfi @tedilReHRRERAVEWD e FHEXTERERAFRY PoCdYASI®e PYEEEE, ilke. an

i nner 1ot or wh@ehs Rl ritley eiree appld ) Wt £rcaptoert ARtERASUT IiRY ivet tes,

are provided, .which.rotors can, be 25 rotated i ndependent|ly of one anot her.
h Soana) REaSkol | dRackDuRy | ThESE: | GRSERE B SE I A, ot

Fur t her nor e,
its free endetitedprnaMilded wiriedes epinpeicide. arlbentpi vt tdad hsafmplke Emtte

ntersegs Lhe 1Y LALATS . 30,L0a1 (LN GAGNCARE ONG RASUM WL, CYYELt e of

t he out'er rotor nd one Ssanple cuvetté oOf the | nner rotor ie1n the

pi vot path eppliedpi pet therFrurepiarimeack, ia neasietegteratdenice eadeom
bottles andegd d@MieCen Omedh¥! NG t BRORLRELLS Qﬁe¥§%ee%§nt[f WY rate, a

cleaning station for the pipette are provided on t vot path of the 35
pi pette, outSr8e tFHeY tRh¥Pi¢dt opRaFNEL Sk NBIRL MBYi & VSpekBE e ATRVEAIN ous:

- 3 l— 19 Aughaltl 202 d;laﬁlc'ﬂpﬁﬂéﬁtt heddies pfcpletﬂﬁélgréagéﬁe ic,x_'sarlQii\zaaz_tsect,uez=ye;I a
sanpl e cuvette located in the inner rotor, the pipet tip is rsed in
t he sarﬁcytlue, V&R 'ﬁ?ﬁjegl%a Ig]e &a‘ar% i ARBPLRE rﬁ%é%)"f%{fyfhépaé’rem kﬂe i vot s
fromthe i ngppliedotmemual iyhetouthe rebgentalmaserisemeasar ichgtcwieidee, and
rel eases th l.e in mea in ette, . T t measuyr. i cuvette
is taken ho 832%6% a é??%%g‘? Si %ét egorg#}yt he&%ilrtnﬁ;}??% Iihf?léd t%‘geqrh%er wth
the arm remgasgdrememtishe orot oeagndepiendised wivdy tshr@ll) srunberrsar yof
neasuring statb9ls Wiehewpen the nmeasuring cuvette is lowered into the
rreasurizrr% station and rel eased by the gripper. After this, the arm executes
one or re further sequences of novenents and, if appropriate after the
pi pette haspfi Bst 1Beamacirganets d5s@l§l§éduﬁrpr&1épfg_€@t applaaploe alnty of

o

reagents from.the stationary reage bottl es, [ re then injected into
the measuri 185\/(3?%”’8 Iggﬁé&tFﬁ%FﬁéYneé@&ralir?& ati YT t er - § he 21
measur enent ihasrt acopl oe, sahel aeasveitngscuaret tan i sutetrumoeebrt afot s
position in t b h dr Kk LS 0 devi ce
o™t hat t he " Saatarriy Covertes nave mrbe delne TRy Torotr Al R o
the rotdr byorR&es mndererdentlyiecdssany waoihe deFunghesmermwiih a
gripper, andngansggienddde tigeAE M 8 BUG WS ELOMRSrkOAB! @em Riti{idher nore,
transporti ngét he rretasurl ng.cuyette fromthe qQuter rotor to the nmpasuring
station by AEanSiiitR SF%h r éfuPreyidedeMifith #i REPCGGRI nd iR he

anal ysi s apphbit&ncef itheopipyattabheed@elctrs itlse acvdakotasls, ise. that
analysis. DE_41 28 698 Al has disclosed an. apal ysi stem.in ich_sanpl e
Vessils. reAferiiibecere qun ritt o dechrrltyl 35, PR Stk Febiron
rotor. 3Mhi saadalgrse ssd3bpdpstameatsteqaippde: winhern [rdtiamgl pepet othehi ch is
arranged ab he or.ged angd.| | e, L oveged.and rahsed, to
pi pette sangﬁgg%anaégéag%ﬁt g:'?lg' aﬁéb?}:ggbet %gﬁﬁgkﬁgg%éntgpgglltl o%gh n the
rotor, whi cEtestigres Fergents hantdese. apdphot 8a¥iFec FRAsGaYigg the

pipette, as well as, if appropriate, a cleaning station
for the pipette are provided on the pivot path of the
35 pipette, outside the outer rotor.

This known device operates as follows:



- 4 - 19 August 2002 station, which is able to carry out neasurenents on a
fl ui d 'contai ned inside a reaction vessel in the rotor, is provided radially
outside the rotor. The reagent vessels on the rotor of this known anal ysis
systemare 5 forned by storage containeys which are provi dedigVAtifust 2002

di spensi ng openi ngs, which the pipette tip of the pipetting armcan enter.
Onng to the arrangeman{_l of the reagents on the rotor, and_in particul ar
within rel atPgeld3FT alde strdTeagBlE’SﬁgéPHer CHCE he S PHYOtEfe MFMuRber of

reagents whsafiptencheettted lJaudted tiie thebenner swydes wihé cpipantke

anal ysed is_lim.ted b th;{ space avai l agl e on .t hﬁ rotor., so. L h§t an

anal ysi s sy%f‘%mlﬁf SEET8 Bk YHR BRMRSRY SPI mer T yS?“&R %t ARdar &' Zed,
recurring teésts whechpipaays. uSket rermsatnbehs pioagent §rofP the23nfeé2 A2 has
di scl os oyt i nal, ysi mi j C r]%%ggﬁ_t. rL ich are
each pr ;%Si 3@%@% hr&a %P%r %l%{:tséfso?gﬁ% derarsim\g}ge %se . e'lri? 58@%%%’2 hol der s
serves as adRBasigliersetvdiiee, sanplseri®io ashe sagpsarisiaderuvaiiethe ot her

hol ders contgiR, I e@geNteashiiing aldukiet@fe T ¢80ePAKEAN THETE &€ Mgl danext to
one another in a magazi ne whi ch can nove in trirg | ation, it bei ng ROSSI bl e
to nove t heIFEeBRSHt TFU§d ePRhditfer 88f (4 g'é%iiné:qgt?qfiﬁlfrw thof the

entrance tothet angf eredbadéd ofroherlexi rotbrt hend r pasbeedstaréoNthe
di rec':TTr:'l to rgs sgoke-l i ke rea en%- arrier jholders_of .a rotar?f1 wheel . A
syst enreagent2tAPPREY \}Jh‘?ac'ilrnﬁdég( bEEATASPed WTTOIPPRe SBIF nB§EZRRE™ PNt 0 t he

transfer statventes psockswededn fheotrthsf emessaring, Bbrtwbnchapdrpose

pi petting 0 ice on .the. tra r ian. A
sanpl e whi g.}elg%gég ge%ﬁg‘?ﬁ %r?%ﬁie%t %ﬁeﬁgnégé%' stati ('Eﬁgng%gh'g%%t ai ned
in an assocPBEed¥ edtplit FHréheri epequeneesi tohagnanamenfeal @ng.t hifn t he

transfer stapheBprifthl ATl redet piae tieotipd abke ruhealee®y MbaRd,t 1S
pivoted to in front of an optical analysis station, where the sanple which

is to Be anRFGS8dURMPRA TEATE0K o i A N Tk B | PLoHRAIREReIOMs 1 -

5 - 19 Augushe?2803tababyseadeatoaitr GoaitAdss Wheath odré ht Reknawd edewidce
therefore serves gnly as a_means of Eg%ns 0”{'715'3 the reagent carriers. 5
) e

The object BPEPhe Bt eSEREYTht FEYSEL St o1 37D =h yIFE8d8m i n
whi ch bot h shatappl i adteexosthe amdasheemests bést hmkewdi plduad, t €hes are

| ow conpar erﬂ?{.gui:?ﬁ Prd\Rfedld EBd f’&E&l}b S¢@n :fe‘éegéls\i%ifaﬁshr‘i'e@?&e?”d a
sinpl e work-fl ow concept, so that variable single 10 sanple or multi-sanple
profil @@ capubercaPEpPEdbyuthenaxpensi vel y. This object is achieved by neans

of the analysis systemaccording to Claim1, which conprises an analysis 15
oDl A7 bR B BLS) SAOOR SRS PR WL e
devi ces forceaaptesvassel 20 i peahsporeedi car afdedrettloacketbcehea
control dev{.ggo%n%ya Eﬁgdia%,der}{é]gfnéoritrer"f‘éjiggsé”‘ry to provide the
25 arm with a gripper, and consequently the arm structure
becomes complex. Furthermore, transporting the
measuring cuvette from the outer rotor to the measuring
station by means of the arm requires a certain time,
during which the analysis appliance is not available
30 for its actual task, i.e. for analysis.

DE 41 28 698 Al has disclosed an analysis system in
which sample vessels, reagent vessels and reaction
vessels are arranged on a common rotor. This analysis
35 system is equipped with a 1lifting pipettor which is
arranged above the rotor edge and is able, by being
lowered and raised, to pipette samples and reagent to
and fro between different positions on the rotor, which
rotates for this purpose. A photometric measuring



20 first, machine-readable identification code provided on the
systeﬁ}reagent carrier for reagents contained in the systemreagent carrier
and a second identification code provided on the systemreagent carrier for
identifying the manufacturer of the systemreagent 25 carri qumgugimdzhe
readi ng device reads and evaluates the identification codes in order to
identify the s¥sten}r nt caré;er with the reagents contained therein and

in order toSEREFGRe N 8t &ftr Sigent QﬁFrF@F§uFF8ﬁP5§|ﬁﬁ1u§ed t he
systemr eagenmaocmmﬂedhaimsalgiaata | eaatt bor owvekrle iwhitdte i sopoefill ed

wth a test; eC|f|c ref o ch C stem reagen -
August 2002* %p %CF?/ Jr‘g} g%%eﬁt t?l’ér“reortc# r1I:hf?l u %?é?r)}tof
cuvettes whvehsale @m%nhﬁxrqnnm @b thésahovwer sl yaris caystest edreéo one
anothers at rbefish HF BLotgeCWaldemdnl nanLel | 41ed dihidbd egteppect f1cC,

5 prefornul ated, wet-c system r eagent g further cuvettes
are arrange@l§Heﬂﬁbn6pp@§??én§ﬁdeswb%cb cBher aPinehsari hgPcuvbt t Bhet he

opposite sigepeptehgr abhy Behn@ritha r adivahyy ddnghe ARG rihdeddirat | y£out er

si des of theg neasur cuvette which has beﬁn | aced i.n i holdlnﬂ devi ce,
with refereht8 tli?aﬁ'?é%?%dloﬁ‘s ORet RO %Fact RBA R oPRTFACY LGS YhtBina
systenreagenelaaiveéy|Iﬁﬁ@WastagagesconumtmengubmenheMrdunsurthg cuvette
is use h 1 o] | yse i

reagengs mﬂﬁ%ﬁe%rgfhe W@%e SI %%%e?? U%gg?éﬁggggéqby pﬁ%@%gfng. The
sanpl e whi cbfi ssantes neuiimorh thennﬂmmmgy@w?etue dricdnitzsd béan theed with
the reagentg 868 t%ﬁgl Qb@@a'MEGQﬂﬂit%%ﬁgF*r%ﬁFthﬂﬁtrOB QH&lQﬁ?Q rotated

to in front 0 of etector device ‘conbi nat'1 on o an an Si s
appl i ance whY&hems ef r &hdsi va@afFuenplc@mands nes§rGsi REIBR¥FLEY ur éoand t he

system r eagephngarfigbd, WeGriafigOt@ s@ls R WERId RS wde Whehsane fill ed
i ndi vi aII%6 and in a test- specific manner, wth systemreagents, each

cuvett a%gFﬁned to carry out a S|ngle anal ysis operation, forns the
basi s of the inexpensive, flexible analysis systemwhich allows the work to

be carried gt 039, scqpomhcal |y ang; LeKDeRs| ¥E Vo guen oL SORLY Logmedi um

nunbers of sanp Dr &2 e clveites or € measUring cuve
systenreageﬁYsﬁamrlem|ﬂﬂh1¢htf¢%a@@5© atariéepsef iWwHisth wiare 35eapbh sane

reagent, reﬁyb{rwedl ml%ﬁyétgms@%pt o%arﬁerfaef@' %Pe'% i Laphe Ler series

testlng mul tiplicity of different sanples wth regard to an anal ysis
par amet4é FB?E@ePOlﬁFrFssﬁ@¥§%ﬂiﬁﬂﬂﬂ%@%%ﬁﬁﬁ%&lﬁ%V%V%%eHQF@aaéﬁYeéarr|ers

in which th&sCUéleté&ﬁpPé hdlder, and the other holders contain
reagents. A plurality of reagent carriers are held next

to one another in a magazine which can move in
translation, it being possible to move the reagent-

25 carrier holders of the magazine to in front of the
entrance to a transfer station. The exit of the
transfer station is directed towards spoke-like
reagent-carrier holders of a rotary wheel. A system-
reagent carrier which has been moved out of the

30 magazine into the transfer station is processed in the
transfer station, for which purpose pipetting and
suction devices are connected to the transfer station.

A sample which has been dealt with in the transfer
station and is contained in an associated reagent

35 carrier, after it has been dealt with in the transfer
station, is transferred to the rotatable wheel, by
which it is pivoted to in front of an optical analysis
station, where the sample which 1is to be analysed,
which 1is 1located in the radially outer holder, is



-~ - 19 August 2002 neasuring cuvettes are prefilled with different
reagents in order to carry out analyses on a single sanple with regard to
a multiplicity of analysis paranmeters. 5 Advantageously, the detector
device has a photonetric detector. In1hjs. enbodinent, it isg0R3qidtl200ok0
carry out photorretri c rreasurerrents on the reaction solution, corrprl Si ng
sanpl e and rea IS cont ed |n agyring, cuvette to be
tested. 10 Pf?le Vﬁ%ijy, ?Ee sre%%‘?tt ?dl ng oi]ew (rfggs%glre f](§r med b§e g onary
hol ders whi chherefarearmpedvem antir ad ar peEnswhoEh Hriaespeortced rthal |y
with respect Lo the pLyot.path of the lifting/pivoting device bearing the
pi petting deV|cg This allows a very inexpensive design of the analysis
appliance, in which only 15 a single rotatable rotor, i.e. the reaction
rotor, has tenhe gyjadideds Whd eﬁaié@eﬁ@cQ&th@_h%ngl@'e’ébc%ﬁcﬁfﬁid)fQM' ded in
a statlonary E _sthlon in the ana é %}{ance | n_an advant ageous
refinement, PREL¥ELSNFURSH ntf ¥BiEss Zt%eséﬁﬁlléat%?sét%g e3Bfovi ded
on a second Eakorcoshischofanhbe 1d:ﬁ|1walalu|ar1 otoﬁtrsol hed rlowatdaipared otoannul ar
design and is,arran edc ncen ri ly. with re t g the .re |on [,ot or
whi ch can be%grl \If’en%l n crgr‘nt 4 % ?%t% o ar R’ecotrtapsrti s@s thad" ?il rst

hol di ng devi eessimplsywoain- nféagemompt er $o Tihhl@t c(yraml@lhlﬁ i ®hnaLepr oduces

an anaI S ncg,-Wi hi, fggﬁ¥%g c | o t he
|nd|V|d a a%§ﬁ§ggs ?8 Hg@%g}rle out nore flexib Pre g?g I?, ?ﬁ% second
hol di ng devi é88¥pPgnsdyRple vessel s and the 3 0 control devi ce are designed
in such a way that reagent contalners can be |nserted into the second
hol di ng devi ¢ r. certain ¢ases, i S not the chani cal insertion
of the r eageﬁgléo deker &5 W@dset%rﬂ?aﬁbﬁ o‘? la%v‘?%% YShuit SEFEEMt he
ability of tbeceadtngl uoltcnalmecmgnlwhlahreagmptleegtaaneramhtpblbas 35

been in ted i ncl t n e test pro segxe h make
it possﬁﬁe ?Spuseng?[?e(ﬁna et fé§s£ 85% a’%%efgﬁf%gfe}par reage islgwhl ch
have been addvdlysis r@etgbmn@e)ntlmm@g or figstsehddigey degrigesof far

reagent, whi %E}s‘témtl.i}%ag%@v' é%@rh@r&he geeeﬁat ﬁema%gerdebtcéﬂe ggpe
reagent can beé used, for exanple, for a pluralit tests. Furthernore,

it is parti cGPEPHLE a’(ﬁﬁérﬂ]e?gecﬁuspwet?%a@%nfie(‘,’éﬁ’?al ferde R e F o9E¥EES . whi ch
arE essenti abl ?/Cd&mb 1 abel\@bgtmtcingasaﬁ@é@lﬂgsaeh&h,ceSOfihatretahﬂylgca%l 10
i kew se e y_t secaon in Vi Thi s es_it.possible to
realize ?r(gaggnffsEOnf‘?I '\ﬁetal‘?a?)&z?ge]%%eglm GRS %%%% %5%%+§?$y08r epar ed
for one anal ghes s;yst/am'rmlsgemtal ysexiami fersateagayent coataiweidchiare not,
or cannot _ beenr auanth aleddityd Y8y Pl 1358) of ABISAPCNAAAE ELELELOR! 1S
or reagent

al so possi bIe tainers o I's nature to contain
exanpl e, a dEPSeherRXAVidedgeRP, SHWul dSYRESMbECABEBESaGATGIeS peEPEl

anal yses. Th&d@&l@ﬁ?&ﬁlfa'tﬂeeamhﬁ&ﬂﬂaxbe it ssaté/eds?aﬂemwagént

automatically 20 .prior, to use. reagent c¢ontai ne hIS ature is
o ort e 5t baaaa B Wnar kit iR rErarnadqaerice dsdds aindy ehelanbre
vessel s whi clhher eidentdifdedtiinnot hedebol dhngodderceso | Lidentpfefethble to

provi de an empLY EAsULLY CWeblie N s, fluel gptag%&e%ge%sstt@ 85

systemreagent carrier or “anal'ysis puf poses. a was
devi ce for cltagmeds néadurilng %Ed/@tté@ i exmlmedednsmm:e shﬁlﬂgtd@w ceis

advant ageous reRqRaktt | ol Aletd MRANBLYBLS WSES; eMY system-reagent
30 carrier having at least one cuvette which is prefilled
with a test-gpecific, preformulated, wet-chemical

system reagent.



30 neasuring cuvettes into which both the sanple and an externally supplied
reagent are introduced, in which case the washed neasuring cuvette can be
used a nunber of times. 35 In anot her advantageous enbodi nent, the anal ysis
appliance has a bound/free separation séatl on. In this stati qg,,.\l@@gpgéﬁbl e
subst ances which are not bound to the solid phase are separated off from
the reagent, which is necessary when carr¥| ng out heterogeneous 19

August 2002 Prrﬁﬁﬂﬁﬂ%lca‘Fh? e8YstemrgAPEAt Lot e hadl @ ﬁ?éb’iaf]:’é'-}éol id

phase is pref dﬁﬁréﬁté@ewh@@.geatre e rehigeld sodhttd pbasaedeiehd eand
subst ances are bound g@egu ﬁnctl on of t e analq)é{e and.in int erfctl on with
e

further readdft 5°C8f Ps.O1h (T ELe 1§365% t PRGI oy the
advant ageou:cu'vfetttlw detbtmnrg detiefd 1Nzl a phiattonula i pltlees*t-fspecmhﬁam,

| um nescgnc e prow de}ggé_&gegﬁfl o4 é&?éégﬁ }gg . chem | um nescence

measur enent as an er hative to _ a
phot onetric det ector-, depending on the type of rreasurerrent or anal yses for

vvhi ch the a j te be d. Pr ev ation
anit. whi ch’i’?q%ii‘éﬁb??t hgfﬁi%%%ecsﬁﬁéﬁg%f Ge L SLPEADOM. | B Bl
y

ref erence d&PPOMHItGh &ldest oPéd An GeRbFdty TRATERINGs et ERd iHRe he

anal ysis SYWSlﬂ@AﬂyﬂﬂestFQeﬁéébbﬁyl ity (LD padialsg ﬁ%ﬁéi*@@l‘lby an
a ter WhIChISQr V|de zhswtable

t | I I
dat & ant® pr SRR RorSHRH (B 7oh Shathe BEARBCLEE £5Ver pl i ance
of the anal Yeien gybd@advia anholtdmiackevize | fwitie aaaleyrem:esytid etheé S

provi ded with Al El% &t ugf i on 3@ b on (A2 ayrrgfé"cﬁgsigfxy ks a%'dy}e%tgergo 't s

results supplie hé eva ua ion device is prefera pr ovi
al so possi blr@agerm ovRdeigrpr iat @dGewiagedws @n nthag ouhet heentesald t s

suppl i ed by ﬂé&%@&%@%u@@t@@vh‘é‘a usey | o 2nBfi gl Giﬂédsﬁﬂﬂiégkkfrﬁtdrg“zst he

cuvettes are each closed of f by neans of a pierceable nbr ane
ensur est¥ hatta e cﬁVé%Vé@dar é:%e‘f’%?lil cihpy reagsH nt YRifhe afal 514

begi ns, witHr heh@esuhaet h@hvbb@e8h6| brki fgaeéqdt ey r egest sisgNt arwed in
the cuvettes is - 19 Au?‘(lll}é‘d 02 |ncléeased not, i ceabl and t(ﬂgr ef ore

the stor abi FAPISt ‘f}ﬁjec}%yé?eﬁ}o cdt r T sTPESHABREY &Y eﬁfﬁ h&?
beconmes poshidd ebd¢en amsmed twie It otldeé t lreagehtshe:arreaghen e cnd bysed

neasurenentafgggr@h@ §gg§%qwﬁurotor has been rotated to in front
20 of the detector device.

The combination of an analysis appliance which is of
relatively simple and inexpensive structure and the
system-reagent carrier, which has one or more cuvettes

25 which are filled individually, and in a test-specific
manner, with system reagents, each cuvette being
designed to carry out a single analysis operation,
forms the basis of the inexpensive, flexible analysis
system which allows the work to be carried out

30 economically and inexpensively even for small to medium
numbers of samples.

The cuvettes or the measuring cuvettes of each system-
reagent carrier may in this case all be prefilled with
35 the same reagent, resulting in a system-reagent carrier
which is suitable for series testing of a multiplicity
of different samples with regard to an analysis
parameter. However, it is also possible to provide
system-reagent carriers in which the cuvettes or



5 diagnostic assessnent even nore certain. - 11 - 19 August 2002 If the
measur'i ng cuvettes of a systemreagent carrier or individual systemreagent
carriers are in each case connected to one another by neans of desired
breaki ng points, it is possible, when required, to separate @Aﬂiﬁﬂé{izﬁtﬁ' or
a plurality of neasuring cuvettes fromthe systemreagent carrier or to
separ at e systenreagent ctrri ers frgqlogew&%o%QPE ift Jor exa Ied donIy a

f ew neasuri ngTEUVaTT 3Vor Syt el Feagént "car Fi ers “ar & FaguiT ed™ f Ot he
tests which asechorbeoper boziveds b Thesimpilentsaonlé uwtbler megas-dr etat es to an
anal ysi s appl] I rtl ar nal ysis system according to the

i nventi on, hlzg{\l/%rr}g?ﬁlrt tgﬁa%?%g&%d%%/x%gngg%sgr systemreagent carriers, second
hol di ng 15 devices for sanple vessels, a detector device, and a control

devi ce it hadydRegdNAY S| thedBJoBPE QeGPIPHaSES shokSRdiRg §lRvbes feh
reading a first, machi ne-readabl e identification code provided on the

syst em r eageffitartfPPetimeBt 1 édgedfs RERTHedO nCt Y s{8t eBCEGHEREC20
carrier ?nd @aﬁeft&_@l:cﬁﬁ}t:isde&?]i Eh@a&%@&ti@ﬁd&op?envdﬁdedcdmrimgsyﬁ@mre.agent
carrier for identifying the nufacturer of the systemagent carrier
wherein the FENTHG Wauh b FRAGEIaRAdTetlt D57 B PREVAKT (i BatrBF-Fodes i n
order to identify the systemreagent carrier 25 wth the reagents contai ned
t herein ' I t X ' ; t # t ' rom
T T v A v ol e S

anal ysi s appkhplirece, WHICBh s r 5¥9E3t Pt hé apiichatic e Peplecivhiieh adhigAt ageous
refinenents g dneranahysi sisysSt 8dBpedt € @gbverné N b Subelai mee 5chbe
invention furthernmore relates to a systemreagent carrier, in particular
for an anal ystSriggdpivpring Seditry Regrinfke SPARVBHISTGHNY HViFYy Jtif e3sP¥8ne
cuvette whi ch v&ypirdidehethendedign beSiheSpeLivist €,apl edrenuiatvddeh Weity 10
chem cal., system.r ent,, d a machi ne-readabl e identification code for the
r eagent slionf"aisrl@?e?nr%tﬁégg;ifst%ﬁoféaé'een't tihéarr?eé—’lrc%l?nn ]f%é)f'th%s €37 %e
syst em r eageptocidedi erhile prieyisedndi hhldimgi deni¢dd cated rovoded for a
identifying the maouf actineh of thbeSYsiaMmLeAgaRL. 15 carrier.. An
alternative systemreagent carrier is distinguished by the fact that a
plurality of cuvettes, which are arranged next to one another and are
connect ed t 018N@n2QadsK¥aB86us aFeripeitcfdedhealseb&RBt h1AIEnHT abhiegUEBEL €S

bei ng prze(g |led with a_test-specjfi.c, preforn&xl ated, we -cheﬁic |, system
reagent . % Pr eFBPRIS Vo558 8y RIS MFPEHITEND™ cArTS RS JOEBT dTHG™ t &t k& 95 YFhRvent i on

i s designed in sustrcAledyrbtwtion, cemt pa@l annular design and is arranged
concentrically with zrespect to the reaction rotor which can be
driven in controlled rotation and which comprises the first
holding devices for system-reagent carriers. This configuration

25 produces an analysis appliance with a higher throughput capacity,
and allows the individual analyses to be carried out more

flexibly.

Preferably, the second holding devices for sample vessels and the
30 control device are designed in such a way that reagent containers
can be inserted into the second holding devices. For certain
cases, it is not only the mechanical insertion of the reagent
containers into the second holding devices, but also the ability
of the control unit to recognize a reagent container which has
35 been inserted and to include this in the test process sequence,

which make it possible to use specially



cuvette, which is designed as a neasuring cuvette, is provided, and that at
| east one further cuvette is provided in the systemreagent carrier at

| east on one side of the central cuvette, next to the top opening 30
thereof, which further cuvette forms agolding chanber for aq§wigast 2002
reagent, the central cuvette and the further cuvette(s) formng a cuvette

arrangenment. Advantageous refinenents of the systemreagent carrier, 35
whi ch corr cBp8RATEE tiRAIUIGheWBAER JtathePsRal rdded £O13 . reg9&RGust 2002

syst em whi cBoat &ifBeCidd Ctd oubbe 13y5ieam S eaget o€l | Bfagéhi€, Jwhaidhi N t he
subcl ai ms. The 'nventioqﬁfh#l.nombbe exglained %n.nnre de%ah# on_5 the
basis of an*Bx&RfFe PARY WSh FerePenE82BE EnEH ANV, i h EhB%H%g. 1
shows a di ageagenti cypl abeviveedyf for aealayple ,sySdemaagobuxahgtyood fi r st
enbodi ngnt Q%SEQe 10 invention; Fig. 2 .shows a sectional side view of an

anal ysi s systemaccording to the first enbodi nent of the invention, in the
direction of arrow Il in Fig. 1; 15 Fig. 3 shows a perspective view of a

system r eagppic ALMLEE, ANE & & RAUNIGHRMI GR, adbdht dgSHOUS 18 VRbl et
section through a nmeasuring 20 cuvette of "a systemTeagent carrier; Fig. 5

shows a pl afCRtehnerSpar 8r6f aR¥aNaf§dis sY8iEh ac@¥fdi n§5E6% i8dddnd
elnbodi ment edmpheibh¥entitin, thad s%nﬁ'heg. vesskows as@etm%tiNh@yVic%ﬁi of an
al ternatj ve,systemreagept.carrie The anal ysi s ,syste ich is,shown in
o 100 FEXREERR] G Bt e hnkige i BORAT I Ge Y aRal y IS 30

appl i ance lmakeh athopeissgble aml aedldzst pesgsybt eromzmimersamditdr 2. The
principal c S . e].ggae:y' appl] Ctd rotor 12, a
hol di ng par?ggggg\n?%‘h @Eé%:%ﬁd . o?gl’%rrllg 5%%?2%%1%8aé%?§%%gngl efc%/]lgssoglltes 40, a
lifting/pivenahysdeviee Manisush RBapyserdelimi versapi peaadent dewdinde 16, a
washi ng st afh9Bh43xe0mdde BPebinkd 48] Corducaddelecid devkee 40 and a
control device 22 (Fig. 2). ‘ ) ,

15 system-reagent’ carriers. It is also possible for
reagent containers of this nature to contain, for
example, a dry-chemical reagent, should this be
necessary for special analyses. The dry-chemical
reagent should be dissolved manually or automatically

20 prior to use. If a reagent container of this nature is
inserted into one of the second holding devices
together with sample vessels which are contained in
other holding devices, it is preferable to provide an
empty measuring cuvette in the first holding device for

25 system-reagent carriers, for analysis purposes.

Preferably, a washing device for cleaning measuring
cuvettes is provided. This washing device is
advantageous in particular if the analysis uses empty

30 measuring cuvettes into which both the sample and an
externally supplied reagent are introduced, in which
case the washed measuring cuvette can be used a number
of times.

35 In another advantageous embodiment, the analysis
appliance has a bound/free separation station. In this
station, detectable substances which are not bound to
the solid phase are separated off from the reagent,
which is necessary when carrying out heterogeneous



-, 14 - 19 August 2002 The reaction rotor 12 conprises a rotating hol di ng
part 24 which, in the enbodi ment shown in Figs . 1 and 2, is designed as a
rot at abl e dISC but may al so be designed as a rotatable ring. The rotation
pl ane in which the 5 rotating hoIding_Qgrt 24 rotates is horig Et! 02
oriented. The rotating holding part is driven in controlled rotatron %
means of a drive 26, the drive 26 having a 10 stepper notor 28 which
advances t hémmgnalpadcrd| diasfarin 24hbohacpsedeat 9wl bable spgcdféc

rotation a §61§§C%Ha§éﬂléﬁb§6¢¥8edfﬁnatHEtQ%aQEﬂH 3 Lhecht eppey notor
28 is connected tQ the c& ég the rotatin holdrn VEgart 24. The notor

shaft 30 caRPR8Eace 85aNCefs aYghPOHNAY RS rfFBﬁFF?ntﬁﬁough t he

centre 25. Aheara:@alyawatan& ia thetsiappeonoiith 2&udtthdrs aleagemessi bl e
to provide a d| ren% drive which is provided with a control unit which

al | ows ccu?gpg P& ‘orientation of the rotating holding part 24. 20 In
the case which is not shown in the figures, in which the rotating holding

part s destAnathAs 8a6kbnd: s NEa TGN IR 1Y 2BGaREQUARY W £ el Y On

whi ch meshes 'wit arwhe on e externa Clrcunf erence
of the annuriater:épatu N’gﬂwﬁdr negpar & opheftaamldrimiliar geBenheshemti-ch is

connected t 9uhhgebekdtRy paéatsuﬁétﬁer{@t at irhg shol Hbmad €1 gtiés PRy ded
with first evi ces for one or nore Séstemreagent carrlers 2

the fir hSPGWﬁguﬂ‘égﬁéé’?r@? wrmswae%trcmaér pREh PFARtedisin

concentri c agthitieapedr t oakhe anot adltgriiat ey pert 24, paod omeed rfiig st
hol di ng devi g %2 lie clos .to the ckhcu erence_of the 35 rotati

hol di ng par qCEh- |tgeP88 &Pge “Phe 8u3|X8e10°8f Pﬁ&sgﬁfr &t 6%I|ance
1 is al so panuilgedsw tflort hevtiaihdi rdheparanddy$ios ténessempl esvessel $e40,
which is likewisg.q. - 15 - 19 August 2002 horizontally oriented. In the
enbodi nent sho In'Figs. 1 and 2, the contour of the holding part 14 is
substatS ally in the formof a sector of a circle. As an alternative, the

hol di ng parprdferBB19, Soaﬁe Svaeshoned iuhide fvﬂﬁrEl‘Pf ArLidtless hea ring
or of a segment of a cir The holdrn% art 4 is arranged at a hi gher

| evel than PRE3r HERIFE ‘ﬁolbd’ i ngparetestomed ﬁBPEPng}J%’aﬁﬁ r2L5eremcsyi ded

with the segand hmlwmgaﬂevseesea&lmm CheRbeyaldearigay, Oﬂsap(iid‘vfildeili’ pat h
36, 10 havrng t.he cent&e 15, IIE‘concentrrg wth %f $ect to_t.

hol di ng par tP 14 S PERYE ™ S¥Wée'f‘0r B VEvecFBF FVALUTTIPR. Uit centre
15 i s &0 a wagt arded r dre t hBormadr eb25 ca‘nthexterrlaalng komtieng ipdrlty 24, the
di st ance begy;r‘;?@a%}%gsecg»@}lgggtreéla%hm xQRHHeS 1§“Jt§,t a%%i kgeé ng | ess

t han or equal € sum Ius of the crrcu
radi us of t@atairand aprparamse, fawn envaduakdor rand arlSpaq:mngqtaﬂd t36

i ntersect Oﬂﬁea%{a{l@jsz.go tbg:tt:taac@re@fofth@n AMA By SEST ISy thal Wweel the two
circul ar paths 3§ hol ding part Z4 is provided with a radially

i nwardl y di HBEEE aEﬁtout 42 on the circunference which, in the plan view
shown i28 Fig 1, allows vertical access to the neasuring cuvette 44,

If the analysis system is provided with an evaluation
unit, a display device for displaying the results
supplied by the evaluation device 1is ©preferably
provided.
30

It is also possible to provide a printer device for
printing out the results supplied by the evaluation
device.

35 In a preferred configuration, the cuvettes are each
closed off by means of a pierceable membrane. This
ensures that the cuvettes are hermetically sealed until
the analysis begins, with the result that the shelf
life of the reagents contained in the cuvettes is



25 which is located at the position of this intersection of the circular
paths ‘34 and 36, of the systemreagent carrier 2 which is held in the
rotating holding part 24 or to further cuvettes of this systemreagent
carrier 2. 30 The pipette-washing stati oo 43, by means of whigcAuguse 2002

pi petting device 16, and in particular the pipette tubes 16, can be rinsed,

so that they.ar l.ean y | ysi o) IS
provi ded at églc? ﬁ(eésggcgg)l%%%o%b G'L?j'ho%rg(iri nSh%g\%gggsg“%m%%%e%%%cgﬁt to

t he cutout 4Zhen syrtemntiRagepar Cakrierive pf paMpanasd .ngFerapesnoss, my,
for exanpl e, ;¢oNPELSRe8 asSHE N & €33! addesWhi Che CaRE tidd edror tgapti ed
with a washing liquid via an inlet and outlet (not, shown). 5 10 15 20 25
30 35 - 16 FR2EREtcemIAOTL5 6F (MRATHFRTSRY pi VERFIRS de¥i cBURBeIUeRhat it
can pi vots abddbghbgtier bisgaklhenltorgehhtorer eglaigentre 15. 19 August 2002
circular path 36, the nounted in such a way pin 15 and can be noved axis
15" located in the The lifting/pivoting device 18 conprises a
lifting/pivoting drive 46, which has a notor 48 which is preferably
designed as a stepper notor, in order to pivot the lifting/pivoting device
18 about the axis 15, preferably in equidistant steps, each step
corresponding to an angle ~i which corresponds to the arc di stance between
two adj acent second hol ding devices 38. The lifting/pivoting device 46
furthernore has a piston/cylinder unit 50, which allows the
lifting/pivoting device 18 to nove vertically. In Fig. 2, by way of

exanpl e, the cylinder 52 is driven to nake the pivoting novenent by a notor
shaft of the notor -48. The piston 54, which projects upwards out of the
housi ng 1 and passes through the centre 15 of the holding part 14 , is thus
made to pivot by the notor 48 and is driven vertically by the piston 52. At
its upper, free end, the piston 54 is provided with an arm 56 whi ch extends
substantially horizontally and away fromthe axis 15 substantially in the
radially outward direction. The arm 56 extends in the radial direction to
approximately as far as the circular path 36, or slightly beyond this path.
At the point where the arm56 intersects the circular path 36 (as seen in
the plan view shown in Fig. 1), there is a pipette holder 58, which extends
downwards fromthe arm 56, towards the surface of the holding part 14, and
a pipette tube 60, which is preferably exchangeable, is fitted at the
bottomfree end of this pipette hol der.



At its bottom tree end, the pipette tube 60 is narrowed so as to forma

t'i p 62. The pipetting deV| ce 19 August 2002 16 is provided with a suction
device (not shown), which, inside the pipette tube 60, is able to generate
a subat nospheric pressure or a superatmpgpheric pressure in @ usttqoggck
in or eject fluid into or out 5 of the pipette tube 60. Fig. 1

di agramratl cg |y .depi cts a.washi g__w ce.72 for the neasur,i ng cuvettes 44,
44 SMSESHATRH (i’ s B nBasHI T ARAIS s £&hTbE enpt i ed
10 and ri nsedrmhmdmacﬂmarleobysﬁ,emhrsa@adt therwashi agedevi cead hasea
vertically d I n 7 i s¢d i Ll ar way
to the pipet ??ﬁé@?zﬁ%ﬁ lgél gn%l#gl\%lrdgbalw %H% b%gt ﬁaén%rkf‘é:)dlﬁrgrgi%

pi erce the nepbhife 4Ft Th% VRS Heyl elev iy 2 regin iFedl5 §9edSeRapakei cuI ar

to clean §rrpt1y1dri“%aawaungo§U&etﬁ@réﬂlﬂ\pl JF ah8aksLing 0 GAILDELYIt £FaBAl yses
W th reagents whi ch are renoved from an external reagent container 41. 20

The anal ysi s t88pl SYSEE™ TSRGHAL n IGTF 1S al¥o He® &8 F¢r c8YSER%F at i on

station 76, wakglnits c@ﬁrﬁedisagrz@m&inecadﬂc}t}caplﬁ edfbdn Exgmple Tbﬁly
bound/ free sep%ratl on station esigned in a siml

omshing. devi o bRy HRFSEI TS KBS o T et ISP 06t LYERI PGS

di spl aceabl e redgoe redotf oxh ive) te\aitlschzmmmr coec e despexifalrmsgikhi ng sol ution
into a-rftasuri ng cuvette and renoves the solution therefromin order to
carry out a bound/free separation process. In a bound/free separation
process, nol 88€l esimvfent isubst Bweehaomesat arRédtes t @ solut i apatpshe

anal ysed ar e zpeunRdni-@ ,bi nﬂhngpaattlaanarmlmar gnspegidliysior Ehssem
substance and are gn partlcles or ,on the wall of the s | e vesig%pébound

phase) and afSC8&RarSt et r dnRR uchPHBRELGPes, KAWL f1kEStr ofiR ely in
t he sol uti ond3vickree fphaseystémb@aagéhteecaeméatsl onsptondsshbbaLagor e
represen]:] a Jaas shi ng process hn whi ch { he was soI uél on is rerﬁi aced
sufficiently SE&T5F or s §EAP 51 I‘{/e%%? bofin tcciﬁ eSVoCFendt it i & t he
measuri ng cueenteol deviog inlEbhatgusie 20021 vides ampp ysascappbnpniseg shown
in Figs. 1 and.2 eyal-uatian dey c 1S

di agrammat i caI Y agiesf%(:[‘%%v?é;e Fi)'{gJr g g’ \% ug%%s;’ct‘r’]‘@ gg%iaérlé%%criab%ieby t he
det ect or deV|lé3§n11(}fl}§|a|’°?goFlef é’toé‘]l‘f‘ce R}%ﬁ‘a’—%ﬁ chPrr etBe st syegemnraagenbr y

device 23", whkGhelrS Fbkewesyeaity dbaﬁaaﬁaatlﬁal ltthedepiy st efl - raalg‘égt 2. The
det ect or deV| ce 20, the_evaluati o %w %deZS and t he rmr evice 23" are

to this #hd EOMAEErePrD Bne %‘ﬁ%‘? err S SR TS e xER ?\gé’%’at]aie n°g manner
which is not thkownsys@ehsreagehe seearfriem Fi jorl, tHenanélyysgs aphpei ance
|'s provided- 'Ea%th?cre nak t%e ""Q&%Eeﬂaég%ngonééf’h f”QJhe ihOr cgREr ating
t he anal ysi s app irance and Icul a or 1 npu ata to the
control devi &eaggngp, dﬁF—‘*C#CFGheF-‘ﬁﬁrié andi §pﬂaéya§ém ctéleezldmteﬁlpgty@éd to

di splay the ig3ulsts supplhed By tﬂa%n%\iéflyuaéﬂé)nsﬂéﬁlérﬁergaggeﬁt? eaoy¥hded in
the termnal 78. The results suppli by the eval uati gn device, 23 may al so

be print®d oWttty at]aeprlier?tgt?rnttfev%@téﬂtnﬁﬁl dH$%e IR kBRPs el R0 FARK dBB i n the

termnal 78. exclude unsuitable system-reagent carriers from being

used.



The analysis appliance 1 furthernore has a reading device 64, which is
l'ocated in the area of and outside the circunference of the reaction rotor
12. The reading 25 device 64 may be designed as a plain text reader, as a
pi xel code reader and/or as a bar code negader, in a known wen Aldiufst20030r
device 66 of the reading device 64 being directed towards the reaction
rotor 12. Th I re e ns de 30
substantlalléd&§ggaggogs %Eggﬂeﬁﬁnkgs égt ?%ethéhggﬁg?lon gg@fﬁﬁgg and
the verti cal wpdsit icorrreispomel denddre dﬂwmr&&t@%@im eadvanbegeeusw or
above the reagliigantgiar J2, chl sieh V@ysggeg  neaRengeveleufecfif is
able to read correspon i ng narklngs n tﬁe 35 syStemreagent
carriers 2 ofUYSFlEAES|-ndi vi dual cuvettes or measuring cuvettes 44, 44' |
44" , as gllustrated in Fig. 3. The nmarkings may conprise an identification
code 68 for g ective %eaggnt and/or_a nanngacturer dentlflcatlon
Ent iR it

code 70 for g The $EMRAGust TGS nhRufact VP ?moFe?%g
systen}reagenarmaemleun2pdﬁq;cuiaﬁuﬁmnupn[nn&ﬂgsig/sggtem axaopiengt he
identificati e ul ar e t ngd_t he
manuf act ur er(elgdg:%[l £ cae{rﬁ{oln&{;od@%i 2 grgggog)tne g:]'{phe t{rlrb‘\e\a@i‘j{r|Pfrfllg§'icuvettes
44, 44', 44 vrefifiled awethrrangbﬂsﬁeﬂpeﬂmfé;ﬂe apvehermihatad, shbpe- of an
arc correspopdind cha theysteful Aoy 34, £q a Bl F Sha¥RLh8DE-GhaB1e
systemreagent. carrier are connected to 10 one another af their top end
section, whi éﬁeiﬂ§l5ﬂc§|§l§§tﬂarﬁc?deﬁ | foredenginadeniesi gANtasneds i EBem a
desired _breakishempeiededd, icarsuel,a way tdialt t hehdreasyst 8- coygéhes 44,
44' , 44 " can_be.separated frqﬂ%gne ﬁgptherd&g qﬁéﬁﬂgbred and canfthus be
split into 153FAdEVi dbdl RARE: “Hhi's APl oWt 19 FefbvelBhly the
nunber of neasentidyduget ttée r eguivfedthorent heol arimed syatystsedgentthis
systemrgagent.cartier 2. Fig. 3 furthernore shows that two of the
measuring 20 cuvettes of the systemreagent carrier 2 shown in that figure
i a . the neasuring cuvettes 44" and 44 " , have been prefilled, in

each case toaa Cﬁfﬂ(éfr?emlx}év%st%tPeé‘géﬁ@g%ﬁtrﬂér Oy 401 st iMBhisnte
nmeasuring cuvette 44 is enp iS rea anal ysi s of npl es by neans

25 of a reag@Ht W ch3cs n%ﬁabréwlH%ﬂr?%lgﬁe‘§§s?%ﬁ?%%%%nt“@Hﬁ#*e?r? whi ch
reagent is caﬁrtramged ifexan ext ehaalaﬂoe;a@antamnaaenebnﬁb,ctteme tshapge of

whi ch s, ubst a |aIIy conpatlbl W th t e | e_vessel s 40, so hat it
can Ilkeﬁfse Bgt e d byr?hé“§8b0%§-ho?8|ﬁg deQFcé% g%' C?K%t ase of

the systemrbsjogt paefidied whitth ias SkhewtnsprcEifgce, 3 Bnelfonmuhathdt he

respective r@@ge@h%mg %lprgﬁkg%dr%gg%gQ|V|dual measuring cuvettes 44', 35
44 " | it is possible to v ate the reagents before carrying out an

anal ysis on the sanple which is to be introduced into the enpty neasuring
cuvette 44. Dueifegabils val bg}@tie@lnreﬁg@ntemrmeﬁ hace@ag@ﬁg it mepsur ed by
t he dete %fr deV|§e 20, . and, t he neasured v IS 19 Augus% 2002
conpar e APYePEfrSPent® AUSI SHKiRY ?Tg$o§%|3?¥ t%p%&séksc?ﬂ TRondi tion

of the reageruviettere whiclsainpl deisigaerdl yeseda measuring cuvette, is
provided, and that at least one further cuvette is

provided in the system-reagent carrier at least on one

gside of the central cuvette, next to the top opening

30 thereof, which further cuvette forms a holding chamber

for a system reagent, the central cuvette and the

further cuvette(s) forming a cuvette arrangement.

Advantageous refinements of the system-reagent carrier,

35 which correspond to the refinements of the analysis



5 Fig. 4 shows a longitudinal section through a neasuring cuvette 44" which
has been prefilled with the reagent 45' . Like all the other measuring
cuvettes in the systemreagent carrier 2, the neasuring cuvette 44' is
hermetically sealed on its top side hyjaeans of a 10 menbraneg AGgudt2002
menbrane 47 conprises an elastically soft material which can be pierced by
the tip 62 of the pipetting tube 60, and after tﬂgapipetting t ube 60 has
been w t hdr XS t&Fai "R pPEFced t Mg whPch 28 f oFHES SIS T&FF Mt i al | y
seal ed agai gartdea,Suftel giernh in eHeerubclains.t o be inpossible for any
foreign bodies to penetrate into the interior of the nmeasuring cuvette 44'.
Fig. 5 shows a second enbodi nent of the analysis system 20 of the present

i nvention, Thesdmmmpuimnteidl nbe dreal gsplasysd ednwmate cdetespormoh t o

t hose ofz th ir ogl [ en d h er.enc urer al s.
In the é%coﬁﬂgquéﬁ?%gﬁ?fﬁ?ﬂi ?ggb }%n g%§0ra%5ﬁi§: d%é?%néﬁpiﬁjghe sane
way and is previagd vt Whiidhst hol di ng devices 32 for systemreagent
carriers 2, as has been described with reference to Figs. 1 and 2. The
reaction rotqQr 12 is_surrounded by an annular second rotor 86, which has
hol ders 88 FaP-tHe SEMYSe Fe %@9§g§‘6‘aﬁécar&ﬁ%rv%ﬁi§ Hageht Aeivaifers 41,
whi ch are of conpat ighlsteftesd §fordiey apsular £ $esen@nbidimdift | 6farghanged
concentyically with,respect to the reaction rotor 12, so that its centre of
rotati on i kewise | ST/ centre of rotation 25 of the reaction rotor
12. 35 On its external circunference, the annular second rotor 86 is

provi ded w t ogt hi 0 i : S W t oot Ai 9 f drive

pi ni on 94 o?gg'dr%i V'es’@%r‘?%t ﬁotgggﬁggmﬁ gf o%é'{l%e ‘éhg%‘%)nd%r]o[%} é@%lﬁiselcg(’jri ve
unit for the - 21sYyStemAGRESTIGE 4% riles Dursti rebedémgntve2aghst the
reaction rotor 12, prRfc@itally, Has tBeSHLPRelidPIg¥ whbyhradvanegy. tihe second
rotor 86 by an angle y each tine. The angle y in this case corresponds to
the arclistance between two 5 adj acent hol ders 88, the centre points of

t he hol der sr8§.l Bi nghewsa &i rgadEfedaive 8Yianound an VeRidreal- ederdtunni ng
through the centre 25. I.n th?gfnbodinnt shown in Fig. 5, the reaction
rotor 12 and the se&&Hd *&dnd & 6519188 | %yﬁ??%isingle pl ane (the plane
of the 10 drawing in Fig. 5); however, they may al so be offset in the
vertical di tign w esp e - . {.S | It the
l'ifting/pi vrgt‘i%ﬁgqpi \%‘(}E%O{%os; f§L8e\|?ésr€rrlgcua(r)l{1egggglrs&?{jedt]ﬁghgh c% Srence of the
second 4hnul ar 15 r goetge i as s tetraaRgenthagayxiendn pi vot about an
axis 15'. The technical design of the lifting/pivoting pipettor 18
corresponds_to that of the first exenplary enbodinent. As in the first
enbodi ment , Fitfe pi pé’?&qwﬁg & JHSTB 0V RV t Pe hg?ﬁi RY/ phv TPy S ettshem s,
during 20 pivoting, aateerdima ctoculear patbnd6. et diintenid ar ofat relab
intersects both the.circul.ar path, 89, on which the holders 88 of the
annul ar second rotoﬁn§€Q|ﬁ§n”aﬁﬁu%he circular path 34, on which the first
25 hol Athg devices 32 for the systemreagent carriers 2 are provided. The

| ocations ok;theq n tion e .Gid.cul h ANk

circul ar pa%ﬁ§'8g an c%%pegbh%f%%ﬁ¥§§%6%?néﬁﬁ%fnf§§fgﬁqtﬁ%ﬁgtepaggﬁ%rive of
the annul ar second FHSHETBEFSHIVIC tIRE &t i on rotor 30 12, in such a
manner that TeSadid By ¥ €5S @lysARnDrwidi £8adeNt sESWhaiiREr F44,. Of andeassiri ng
cuvette 44, can cpne to rest. at these intersection .points when %Qe.
fespect i ve HEFTe LORedNdioRls RALYPRE, WeFiGopPEaRas aBhi TR XSRS on 43,
whi ch i3 desppilddnae descitibed houshagf ilrostarebhbadi reast lores oystdre-

circul ar pa&ga%%hemg§¥é¥%}lggtu rcunference of the annul ar second rotor 86.

The principal components of the analysis appliance 1
are a reaction rotor 12, a holding part 14 with second

35 holding devices 38 for sample vessels 40, a
lifting/pivoting device 18 which is provided with a
pipetting device 16, a washing station 43 for the
pipetting device 16, a detector device 20 and a control
device 22 (Fig. 2).



- 22 - 19 August 2002 The detector device 20, which is only

di agrammatically depicted in Fig. 5, and the cuvette-washing station 72,
which is |likew se only diagrammatically depicted, are designed in a simlar
way to the first enbodinent, 5 their rgapecti ve positions beygngdaprsged t o
t he changed spatial details of the second enbodi nent, as can be Seen from
Fig. 5. The diagranmatically depicted reading device 64 is arranged outside
t he ext ernaThei reantépencetolr tlize camptisresecomtatning B6ldandg pastl0
sensor devi 1.8 disre ' in , 150 s t-he de information
68, 70 whi C%Ei g’ﬁﬁlﬁ%\?i d’éldq%gedt%@ﬂsrb%% ré\g&gﬁt 1%ar$i%’s > %lgérjl? gé rquad from
out si de t hedaahanad gecendrItrtarPIss. discsi Rk, may- alro seeodaséapedi nent,
the liftingspi wotiBgadeNiee ridhasThe ¢R¥akisndbidcanthy whosh etnai vot
paths, i.e. generally only has to cover pivot paths, between a position
above t e cEﬁF?ElBF a hedi 8PIFE t he¢anFPt@teSecotRl r BPEA Z8BC4Hd Yt he

adj oi ni ng pesiehead20 above a neasuring cuvette 44 of the systemreagent
carrier 2 or the adjoining position above the pipettewashing station 43, it
is possible for the individual analyses to proceed nore flexibly than in

t he anal ysi Sheystehmnofinghehbldshgenbsdtnens. @5i@ra nmeéhhodootropjéest i on of
t he anal ysi : i he. .} pyeRnti o AER .al.ned in
nor e det ai I§(\?\n§¥ﬁar8§:‘ %&ggie%r{% #gés.giig%dag.’ %1{1‘39 Idll?ltqlpérllvg?ﬁl @é??’ﬁg %evi ce 18
nmoves %t oSteppext -meEr 388podii¢lon adiensies stdowetiating | dolidaag, to a
sanpl e vessghy40 sihi g cONpReRsctkhaisdMle 808 1l ¥8edeibh thaktthe
lifting/pivoting device initially noves verticCally upwards (arrow A) and is
t hen pi vot eﬁaﬁﬂt FASHATS SEER- t Naadidr 85N ﬁhag\F[ré‘W'B, that StERPess
position 18mowbircle8 sishayshnecitkedhed |thes.cebtae bbe dhd t vadgapiivet i ng
device 18 i red._in e dihrection of r C._the pipetting, tube 60
entering su$?|i§:i\§ﬂt P)a/lrltatrzqi‘n'gP S ﬁgtsognrﬁrba egég)elééfé ‘F%EaEﬁeagSg‘ﬁi r?é1 61
provi dé® ataxhe f25e ehniichf rtihe piguatidaaiglyt ubbré0gho the @&ntré9 2August
2002 dip in e sk aj pedi.n AP ssel 4 en, means
of the suct%‘%ntaglew ce (IgllaotfC S o%vﬁ ?rlfet hstéa% gur eé?t,:ggf §t%He J%fpgtgt i%rjfg?%\éevi ce
16, a predePepfihég spoprovidesanmslid fierenfciduivatvhiab peperovigedevi ce 5

16, this sugitan apekshteBibeliAgrcophiehl edibywtheeenthel davisaad2. After
this, the lifti ng/ELvotl ng gl pettor 18 is_rgised again in the opposite
direction tSFtRBLaFiBR efakbei Foratingotied Bk RaASckdfi se, in the opposite

directizan to the arrow B, until the pipetting tube. 60 is |ocated above the

measuri ng cuye Wal li.es at, the intersectien of the.circular paths
S0 and 36, 55 PhE Escolniln U e qiol! SPGR PRaeb T gl WIS 0718
pi pettor 28the [mptvateihdabrldangheatitr etei diesdfgred oasCa théngi p tde of t he
pi petting tyBecE0 gPia@iCinhd, t 1888 $Ectl d i AEASULhAGNCHERHeR 44, SO
t hat the openi (rblg glaof tnE%/ pI pe???ﬁg tube is s%tq;l}élte ins;i e the neasuring
cuvette 44.%W¥hBn, % he 953808 hi ned anblifit FAXPEFRBhD| CMhi dRbeENHeen

sucked 2isn i i etafmEesdehcemdhecRePRidriNGe¥begt 1Agt Mg hgaeperimg 61,
into the meafurl ng cuvei‘te 44, sq thﬁt t.he sanpl e and the reagent h!ocat ed
in the meas@fi Ryt c R EEal4 FGHEVRSED Ot Wtﬁ%%ﬁ)‘{h © the

holding part.

The rotating holding part 24 is provided with first
30 holding devices 32 for one or more system-reagent

carriers 2, the first holding devices 32 1lying on a

circular path 34 which is concentric with respect to

the rotating holding part 24, and the first holding

devices 32 1lie <close to the circumference of the
35 rotating holding part 24.

On its top side, the housing 10 of the analysis
appliance 1 is also provided with the holding part 14
for the sample vessels 40, which is 1likewise



25 The lifting/pivoting pipettor 18 is then raised again in the direction
of the arrow A and is pi voted to the pipette-washing station 43, where the
pi petting device 16 is cleaned as a result of the pipetting tube 60 30
being I owered into the washing quid_s}%uated in the pipette19auguse2002
station 43 and as a result of the washinhg fluid being sucked up and ej ected
a nunber tines by neans of the suction device. Then, the lifting/pipetting
devi ce 18 npeebzomealiyt orikated-rdst t3® @ﬂqqdmﬁrvml@lhom tepFagent ed by

solid lines; A{fgr $he phpettifgoliybesB0 PRs breDaigagOVedrtr ofut heg
measuring cuvette 44, the sanple and the reagent situated jn the nmeasuri ng

cuvette 44 %P%S%?Rﬁﬂa%ﬂthénéhe -foym_ofg an RRRECV0OE #othEFLEn ASknown

way, and thgm tagtéeﬁatwe rotge lAoldtiaies patd clockwhgg, aDsbhepdi rection
of the arrow D, un suring. cuvette 44 has reached the dgtector

devi ce 20, JREIENE l%o‘fe%?’re?PFE‘ | §siE TG heC5 A xFiPe & r®hgént and
sanpl e contsegreent nofhe weasldei.nFheuhetlid iyl gaakesl 9| agearnangkdoan way.

The data regorded by {he deLRgObnlowae 204 onbiRRnL 3030 1180 bfiel e

eval uati on devi ere | known “per se
usi ng cali braldbng datartst ddedis npt11¢é’l4¢@ﬂ)r ylébV|@é92$qumbr bapdanghe dat a

recor ded byadfeceyabyal i devhee. 2Rraibcd A hl addi dhepsigphay device

82 and/or the printer 84. 15 The information concernjng the reag ent
cont ai A€d iRRYHeg rrE§§urqerﬂj:r<ﬁJvJeEt't ewhichs iga SonFay gife ‘é%"éhuﬁf—‘?&ﬁc&ew ce 23

by the readidg tdvi ﬁelaén\ghllsart\Ah@ tb»m&hasyél Nith cunet t Eodd ra'ﬁ/ea past
t he readi ng_devi ce 84 rea . ntifjcation codg MEICh S been
applied to THE-AEaS Pn&lc? @tt $4c§ﬁ§"rter§r'lssrﬁ§sa'ft at gt énﬁﬁ FY"devi ce
23'. Since tihe amgltref 260tafi ahdetrweatinke hedding deatrte Y4, andet he

| ocati on Ofd?&%ﬂééS&a&k@%eho"ﬁ{eée”tﬁée%hi?gﬁgf o&hgntd&"lé'éggh@é Raths 36,

34 in 25 Fi ter racts
(dependPng mdt 26 dbeaogi ohess rtdiaat i on) edeahoveneshest epw off t kder eaction

rotor 12, cafabesused die CORLONQYSILeCcokd Ae PRECHIRIREST §f ORpalf each
nmeasuring cuvette which is held in the reaction rotor, 30 so that in this

way it is p%%’é?‘bl%rtaaééc@ﬁat A thrht PRy cREcHRaZuRaR T UYet #89486which i s
| ocat ed at ikeepsetySbieShhethen.the detector device 20). In the case of
anal ysi s using bound/free separation, by 35 way of exanple a finely

di spersed magnetic particle solution as the solid phase, together with
first aoti bbumi eBe areased an tim ddgexit iadgestwedn sehentdwpeadeotilaant ai ns a

'dgfgl:t;""'otnh BachS09E Rk BRdY vif HRVA ALY £PN S PEodigEBRSLERME O
radially inwardly directed cutout 42 on the
circumference which, in the plan view shown in Fig 1,
allows wvertical access to the measuring cuvette 44,

25 which is located at the position of this intersection
of the circular paths 34 and 36, of the system-reagent
carrier 2 which is held in the rotating holding part 24
or to further cuvettes of this system-reagent carrier
2.

30
The pipette-washing station 43, by means of which the
pipetting device 16, and in particular the pipette
tubes 16, can be rinsed, so that they are cleaned and
ready for a further analysis operation, is provided at

35 the location of a holding device 38’ which is adjacent
to the cutout 42 in the holding part 14. The pipette-
washing station 43 may, for example, comprise a washing
vessel 43’ which can be filled or emptied with a
washing liquid via an inlet and outlet (not shown).



-, 25 - 19 August 2002 solution. Should it be necessary, it is also possible

to provide a pretreatnent solution as a further reagent. The abovenenti oned

reagents are each contained in a neasuring cuvette of a systemreagent

carrier 2. 5 As an alternative, one of khe cuvettes, instead19faueisPg002

prefilled with the first reagent (e. g. coated magnetic particles), may

al so be directly coated wth a suitable binding_partner. A universal

reagent mayl®l sghﬁe FekIfed 5 tPe thhed cdaguder(spRih at¥bor the

detection spipting)pivBeidgt efdPicd €180 i PhdRMHdd Phhersd@ a wa

chem | um nescence neasur errentt) is to bE sel ected as funcg on of %’he | abel
£ Rafy

used. The abBRE- ddscFEBe®iMOthoPItt ofBfatkUh &P 3 a & M8VEFst em
accordi ng tvetbecabigntbleongsetivesveptychd exilsai 15t heokhtedetigathe

princi pl.es of gger?éi on. Fundanmental |y, however, other nethods of operation
are al s6 po%%’i'1 &, “Buch as for exanpl e pipetting fromneasuring cuvette to
nmeasuring cuvette, which is 20 carried out, for exanple, in the case of a
test which ¢sgs a Y gent o4 sanl e i piti-all ein

pi petted into a fi rs{léfljé%}é%ﬁt t.it;ﬁ%n MXevdllé;%d Str}%sequgtr?t ?lss)égfeqt gd to
phot onet ri cliEBinEéREHPTiBAd dnidie 4Gr WhARD h1as 3RO cbeWhifhom

anot her 25 jiBapueiragabiyeldedighdd R t£dstBppelrhediigrSt ieasHacpgteuvette
cont ai ni_ng the sa[r}ﬁ'lée n t,hegjl,rst ,reagﬁént . and_then these substances are
mi xed ddai nPHRAts eeqa‘é%tl’ﬁl BV t BEERGEonEE ridPMHas FhEeRt18nce
agai n. O hersnpt hgdefdfraler at inn iglidiestdmr exoapke, Hhgh pebtiepg a

reagent from.a reagent_ _container whi.ch hs _sistuated in_a hqgldin vi ce for
34 WS Boai g &0

sanpl e vess8r§TTRY P’ingnp %/ ﬁ%asalﬂq]ﬁag - SRETTRBR"24di ?anpl e by
pi petting. &rcisdiltangessiliktevesn provode adjaciendr sadecaagenhobdiioy can be
used for a ég{,ggegug‘ggr of 35 different tests. Fig. 6 shows an alternative
configuration of a systenreagent carrier 102, which conprises a plurality

of chafSers or cuvettes _144, 144' |, 144" , 144" ' ._In fthis - 26 - 19
August 2002Tﬁéise1litff&§h‘§/zﬁ\%tq$i%trachew?ik‘!@ttﬁsldf"fdwma'hﬂo%é onggs than the
further cuvettes 144! 4 "  I4

4., é 14 " ' _and which gr 0j ecii downwar gs beyond
these furt HRFSEAREEYLINARHe ceHPrEl cuvBite 1%WAISBrves@adoWle nek86ring
cuvette and15ft$n§¢piigb]§ﬁlngodbeihel d 8by ca novies tvelt@ i da DUy dem aeigd2 20f thg
reaction r r 12, The rther veties. 144! 4 ¢ , 144" ' are_arranged on
t wo opposi?% si“éé’ % Fﬁémﬁggéu%%neg éﬁgé{‘ésrlgé, h%xfirtlé’elr’t st%pglﬁ%ﬁg. 10
The in@Ovi dube pivetisg mdyembad’ byl4q motonsshaft af ethenmetoed4Be one
another by fgans,0ktanfrage 104;whi chrogbcLhe aBWR LT ukOr B achap

surface in which the openings o% the cuvettes a ornmed. In plan view, the
frame 104 iBoW8iedt |kl (84 n RAfSeshapBretal t ERBezFemiras 35 e oft h&hewo

I ongi t ;Jdit nahosidag ba4t. Ith:lhi's o&h&@emfaemolwy[)dltn 1::"9 @meaﬁ?t@raiml eI th th
respec 0 one another. In i.s . S pQssi o insert a plurality
of systen}rﬁﬁgeﬁ? %5FVFBr¥efﬁécﬁ£§$ by 5%@ %H&%ﬁ5¥%%ﬂCJthe hol di ng devi ces
32 of ©hke rkactitenuphpert dirde, end, athanpdistoes bl ismgpsbiridedowichke. In
this case, e v 44 L i . Sl ri cuvette
144 lies ra%ﬁa?%& ?%iﬁ%%lé%eggggggfi%%ﬁ%ﬁv% é£E§§,€§f§%8?g§%22taﬁ%‘the
reaction ro2way d&npm heheuvastieslis4 substiantiallyr Aangsee oradi@ldy ot her

side of thesgeaaphl NG Favelde. 14hd | grimadidl by regyl dent Nehd®agilang
cuvette 144, On its radially outer side, the systemreagent _carrier 102 is

provi ded wi Bhr8CELEB S&hAPRYB IR L ¥ xR ENdE T3PS UHR aRl FEPL§Ev @At al |y
and is3%ui tap| e drorsapghttat ikeyafd t brisdeyad.i cati @hecoslei b8 améref the
nanufactureéhédgg&f@gﬁ%&ég&éég@ggtﬁg.circular path 36 (as seen in
the plan view shown in Fig. 1), there 1is a pipette
holder 658, which extends downwards from the arm 656,
towards the surface of the holding part 14, and a
35 pipette tube 60, which is preferably exchangeable, is

fitted at the bottom free end of this pipette holder.

At its bottom, free end, the pipette tube 60 is
narrowed so as to form a tip 62. The pipetting device



In the use position, the 35 144" | 144" ' are filled measuring cuvette 144
is filled with a reagent. carrier 102 is sealed, in by neans of a nenbrane
whi chanbers or cuvettes 144', with reagents, while the enpty or may

li kewi se be The filled systemreagent {he_manner described at®Aagust2002
conprises, for exanple, a - 27 - 19 August 2002 |ayer of silicone which
has been applied to the top planar surface of the frane 104. At |east in
its |ower atBa 195 PXRYEFEDr ofiddt s DefHedion hdeydvs t d8okqqshownig | 144

', the neagHitRy Gueaidee thdd pipsiasd gpebei BoSUGR aaby tbBagenkeragpl i es
little or no neaééggnent resi stance to the neasurenentﬁgrinci% e aof the
CRSPy

detect or de¥icé® BE1E medSHTHSE sei on®i s PBPREATIPEPEREES n this
area of thepneasurengnlOrdevetioe sivvk iMherr usjexk thbusgstinbor eagentt carri er

102, the st i dth. e pper notor of the reaction rotor and/or of
t he Iif?ing?%ig%giﬁéggg§?cga%§ ?g'set in such a way 15 that the pipetting

devi ce 16 can approach the individual chanbers or cuvettes 144, 144', 144 "

, 144 " ' wikigouty prpbl eps sgtigmaRverlingn depiets! bMyLshifgt brakeve
exenpl ary 20 _enbodi ment s, I ch serve nerel% to provide a genera

expl anat i on’®f fRe 't eMPABHT ORIt RAVERFER i bh. $Re dA'Ce aB¥oMEHE to the
invention, 8§ whlikhasldwieepeséd i ngasatrhngs cieettdiecamapealeaptadept ot her

forms fromthqgse described above within the context of the 25 scqpe of
ot ectiton, S CEFTREGI e nE CRTER s Ohav oL f et os HE - WREIEsont

combi nat i ondetrithe Tmar hasular vertiivadlyl despliaesablet heashamgs tukef erence
numeral s giyen n;Lhe ¢l g'e gnte'&efi e%créiﬂﬁif%‘r 30a3Ng tEﬁedﬁ]ﬂBe%%n rve
merely to inpfove conprenhensi-on o he 1’ nvention,” and are not inténded to
limt the stebe 60 prot etsi providpdl Wiklyustboobem- xgp in order to
pierce the membrane 47. The washing device 72 can be
15 used in particular to clean empty measuring cuvettes 44
which are used to carry out analyses with reagents
which are removed from an external reagent container

41.

20 The analysis appliance 1 shown in Fig. 1 also has a
bound/free separation station 76, which is only
diagrammatically depicted in Fig. 1. The bound/free
separation station may be designed in a similar way to
the washing device 72 and may likewise be provided with

25 a vertically displaceable tube (not shown), which
introduces a special washing solution into a measuring
cuvette and removes the solution therefrom in order to
carry out a bound/free separation process. In a
bound/free separation process, molecules of a substance

30 contained in the solution to be analysed are bound to
binding partners which are specific for this substance
and are on particles or on the wall of the sample
vessel (bound phase) and are separated from such
molecules, which float around freely in the solution

35 (free phase). A bound/free separation process therefore
represents a washing process in which the washing
solution is replaced sufficiently often for essentially
only bound molecules to remain in the measuring

cuvette.



Patent clains 1. Analysis system in particular for medical analysis work
for carrying out clinico-chem cal and i mrunol ogi cal anal yses, conprising. -
an anal ysis appliance (1) and - at |east one systemreagent carrier (2;

102), the analysis appliance {1) havi nP' - first hol ding devig g(.lggiOé r
systemreagent carriers, - second hold %g'devi ces (38) for sanp vessel s
(40), - a pipetting device {16), - a detector device (20), - a control

devi ce (22)Thadan Yﬁé@dla@klieaw% L6 Bhavay i@adﬁilg@-a Iiagd 2 also
machi ne-readabl gni dentiddioqid desosle £68) wilieW ded Qhabbsmaystemnhoagent

carrier (z; 102) fqor reagents contained in the systemTteagent carrier (2;
102) and a deRdfbedddmt iFitat ? oA RV IR ST oFhBedasR tFREYLREnPYeagent

carrier (2;tB82Hekeicticterddfytag2thagimplseterencof dulte syisiem aeagent
carrzer 5(2; 102% wherein the readl n§ de%/3|,ce &6.4% readgl nd eval uates the
i dent i fiPcat PORFEBded (BEHTYi HESrHEr 41 i dBAF TRy 1£h J@%‘Pe‘?‘r?r«?& ¥nt
carrier (2;di8grammbhitadlyeadeptistednt dmneditdier & n abldei ndetdetotro

 ud . | . _ ; oot
oyotem reagioy 18, 2 EYS(cHlE | BRNENACTRLT] SEp1LEPBICI REL shiEy,.
144", 144" deuice' 3hhigde % prieks | er@g aprhegtedattos pues f arethesf annul at ed,

wec- chem cabrgyst €8 ER8HSALe(8ata, 42n" a) mannt® MBI 1200t Zhedn - Anal ysis
system:according to Claim1, characterized in that the systemreagent

carrierOhas a plurality of cuvettes (44, 44' , 44" ; 144, 144" | 144" |

144't'h' ) M?Afhcahewr@i%gdfﬂ%g Hig O, aﬂnﬁz?haa‘?%ﬁ }%aLfSL@I‘i‘@l]?&fﬂitso Dot t
ano er, a eas ne. s . . s d . e.cuve es
(i e - terSigednRath s pathninar e ovhith vas (B copehol panel
test-specifée, foefopatationg wete chermloedisysipphieeagentl (4md, 43n"), and
further C“V§££€§CQE599 afchat”%gﬂgg%% raply, og 8%%31&01%?' des ok -a

central neasurrng cuvétte, pposrt e sidespreferab eing thé radially
i nner a#&d radi aFuytbereprsi dés dfspIay néavieeng2cuvdtitah whe cishds tiveen

inserted i ndosp1h0! ey deyhtes Wupplhiekensncenko diauadise akvackeaction
rotor (12)._3. Analysis systemaccording to Claiml characterized in

. ! or 2
that the def2ctorSdePFO¥1pss) RA&s &hot inal gef@ct ofhea, TRAR ¥§i s

ﬁylsfj_em agcogzxdppgiég) Cogi ﬁ}:&e 230%18at¢bgr adée&bélegz'en \txﬁgt hhheose(b@nd |

ol di ng deviges re forme stat i onar r.s I ch,are arranged on
a circul ar %%{’ﬂt% 6)° Wkhi ‘CH | ?e?r&%‘r‘f@é:nt#‘?%ﬁcf%yg% t“ﬁ‘lrc&pje%t 1LESMRE i vot
pat h oR0Oa |pfovndég@i ynt thg tlevimdeal18B.bearing the pipetting device (16).

S. Analysis systemaccording to daiml, 2 or 3, characterized in that the
second hol di ng devices (38) for sanple vessels (40) are provided on a
second rot oFh¢ s@NHYEhS careianesert i fudhammarel hasat ison reiedisg annul ar

S\E'Si ﬁn andbaéxé@_ééaaggd wﬁ&?ﬁrh'itsriiﬁ@éét%/eegﬁ iR 'i:@ld%p\;f%%teaﬁ] o f éﬁéCUuQ{éﬁHé]E or 512)
I C can rrven i controll_e rotatl on, an |1 C co | SeSs e I rs
hol di ng deviREsCEESpMEBFeBEE: Bify ity dmATardH QLT 13- AlGEs £ eR60S

25 device 64 may be designed as a plain text reader, as a
pixel code reader and/or as a bar code reader, in a
known way, the sensor device 66 of the reading device
64 being directed towards the reaction rotor 12. The
reading direction of the sensor device 66 is directed

30 substantially radially inward with respect to the
reaction rotor 12, and the vertical position of the
sensor device 66 is selected to be below or above the
reaction rotor 12, in such a way that the sensor device
66 is able to read corresponding markings 68, 70 on the

35 system-reagent carriers 2 or on the individual cuvettes
or measuring cuvettes 44, 44’, 44'’', as illustrated in
Fig. 3. The markings may comprise an identification
code 68 for the respective reagent and/or a
manufacturer identification code 70 for identifying the



-30 6. Analysis systemaccording to one of the preceding clains,
characterized in that the second hol di ng devices (38) for sanple vessel s
(40) and the control device (22) are designed in such a way that reagent
containers (41j can - be inserted into,ghe second hol ding de 7.
Anal ysis systemaccording to Claim 6, &%ar acterized in that ?g;ﬂ%@u‘s?%oz
containers (41) are provided, which are essentially conpatible vmth t he
sanpl e vesseaBufagyures tdfat thﬁeﬁm%ﬁ”ﬁm'rlk%@ﬁ%}ét beagaligrhy2 i hd iscoAd

hol di ng devikeqihdd) - u@«ewn%yswﬁ S Yestt eé@c&ﬁﬁ?éd' he olaaﬁtehbaelehecedl ng
clainms, characgterize hat™ a was devi ce gr ovi ded gr
Sk yard system

72
cl eani ng t he°ARad® i %rcﬁ tFéasrr(Jtﬁl?J r,eaggnt ‘)142}5‘1

accor di ng teh@nmaﬁﬁfhheuﬁéecedmgmhaaﬁﬁoncbaaactmr iazed ibart haddd .he
anal ysi 3 appliance (1) has a bound/free separation station (76). |o.
Anal ysi § system according to Claim9, characterized in that the detector
devi ce (20)Thas aeplsotdmgl t iqvesrtdor £hem #dm, nesdeednce melaschemame. 11.

Anal ysi s sy %gghggaorq% 2§§ %@1% OLnB ﬁapr (hed evgsirpa[;{%,so?haa(ﬁc erized in

that an eva n- uni provi he'data recorded
by the det e@@@reaﬁondengzof;Ousﬁh@ refequskae mtab wWi4oh @fe &t ofddstn a

menory deviggr{gat) ofla Mé&ﬁlﬁeéé{éﬂ@”béf’f?égl ag die Gehitdded to
characterized in that a display .device (8 % for jslfl)l ayi ng the regtél ts

suppl i éd@ byCRRe 2RRAFRLK | Gt d&fede (58P 28N RAHP 13 WhiEh ydiss §fstem
accordi ng t@umsaaﬁtlalmy 12ecchagather i dedign,t hab aapri aber febe:-w ca (84)

for printin out 19 August 02 -3Z results su d

eval uati on W‘Egé(%e?glﬁoﬁ s % 4. ARal §/‘§? s ste‘:‘ﬁ*3 ?1&’ to one

of the pr ecmelasgrmhgl sV etit@sactier | 444, im4that:amhdoe:wepaeat¢d4£r¢m' , 44 "

o144, 144 144" 44"} c e ff ns,.of 4 Lerceabl e
sHe %élot'&xna Sllug)lﬁfs ?;éﬂf}:%*& é@& doof Te s "?a% i RE\EE

rrenbrane ( maccording to one pr ecedi ng
cl ai ms 15chatndivitivad |¢w¢ﬂatte$ he Thivet eédops4, thag' user " to ofemove

system r eagspiyCahkl efurlr asL :'n@a§é£Enﬁa%ﬁv%‘%@é%ctféhd?ré’ci‘eféﬂoﬁ:%r by
means of desjred breaking points nal ysi s appliance,_in

particul ar P%?n%ﬁdaﬁﬁﬁ}é’ﬁéSsﬁ§9@n§§é€o§ﬂ’?ﬁ&“&“6‘*&ﬂ@”&f Wkﬁ% di ng cl ai ns,
having - first hol ding devices (32) for systemreagent carriers,

Fig. 3 furthermore shows that two of the measuring
20 cuvettes of the system-reagent carrier 2 shown in that
figure, i.e. the measuring cuvettes 44’ and 44'’, have
been prefilled, in each case to a different level, with
a reagent 45’ or 45'’, while the measuring cuvette 44
is empty and is ready for analysis of samples by means
25 of a reagent which is not provided in the system-
reagent carrier 2, which reagent 1is contained in an
external reagent container 41, the shape of which is
substantially compatible with the sample vessels 40, so
that it can 1likewise be held by the second holding
30 devices 38.

In the case of the system-reagent carrier 2 which is
shown in Fig. 3 and in which the respective reagents
are provided in individual measuring cuvettes 44',
35 44'’, it is possible to validate the reagents before
carrying out an analysis on the sample which is to be
introduced into the empty measuring cuvette 44. During
this validation of a reagent, the reagent is measured
by the detector device 20, and the measured value is



- second hol ding dQvices (38) for sanple vessels (40), - a detector device
(20), ‘and - a control device (22) characterized - in that the analysis
appl i ance conprises a reading device (64) for reading a first,

machi ne-readabl e identification code_(4£8)_provided or. the syghg t
carrier (2; 102) for reagents contained in the systemreagent cagpéer 52;

102) and a second identification code (70) provided on the systemreagent
carrier (2;campyredrwibnei iafeyanee maaliract vpkingf itheesstleks rkagent

carrier (2;3d82dsWRgeeidbldia fadbng thaviteaddm beadseanthevahpples the
identificatjon codes 568, 70) in order to identify the systemreagent

carrier (2;*302W%8dt he reagents contained therein and in order to
execl ude unsuitable systemreagent carriers from bei ng used. 19 August

2002 -32 17.. Anal ysis appl Lance, a co%ﬂin tqQ Clai.m16.. characterized in
Chat the ddvidtof SRSrECE 3BPER DA Aot Tkt 2 HEEEHRAATS: «
appl i ance amwoetiieg4dd Ghbiah 1Basr been ghesfaict ked zwdthn ttheat redgestcond

hol ding deviges (i ontRd Brpstat ianany ol dersethiceh ape greanged on

a_ circular path ich 1s |ocated concentric W th respect to the
pi vot path f¥sken;iFeaagnpi otragrdévi cehe 18faBeningg Myetdicoet4irig§ device

(16). 19. Anadnist ScAPPli KLl &CCH i Agst Ocbhal 1d6 By lmelAr BE tar ~~ in
char the second hol ding devices (38) are provided on a sefond.roagr {86)
whi ch din BEPTRFERA 1 colRG oFPBRTRABEA] bnCOTBELFeSn Al af LOBELGRILKA | o

arranged cossntmatakisl whhchespacbet @igrceartbyortHeottoip (42) ohthld can be
driven in controlled rotatian and, which c rises.the first holding devices
(32) for sy%%%%%§%%%e%P Saﬁﬁrefgin%%t%ﬁaﬁggi?lgﬁﬁkﬁﬁﬁ%éng%%ogéihagto one
of Clains Ieen Mithvheaart ergazed, | thchapiehreeskecopenhioladi whidbvi tes (38)
and the co evisc i '|1§§?¢Fa. y th

cont ai ner (r%élé%%(gn\igeq#]%%%% edie?%?% tg%gqselgco ol d}é@ggﬁje%ggg?%g& 21.

Anal ysit§ appriemieefascdidity bs dmpassihls nfousany Apreign abedipsed in

that a washi®gp&eute8té72htbokhel Qaticld drhe Measdirhdgds GHyRYt 8avedfe a4,
44" ; 144) |s, provided. 22. Analysis appliance according to one of Cains

16 to 21, c fAracterized in that the anal ysis appliance (1) has a bound/free
separation station (76). 23. Analysis appliance according to Cl aim 22,

characterized in_th t he detector _devi.ce (.20 s a_photomul tiplier for
o it s Dbk '8 SRLBRCTentRd R e 850 SaRSKSTM! LUBLLGL |
appl i aB8e azfortheg presert of igrantsons tbheSe champonenisedofn thet an

eval uati on éﬁ% ) &l oV} j uat.e i gh ve been
rsccrded by t %Y%£$e§ %Fg eé?gggié%?fféﬁégﬁée?%rgﬁ%%ﬁhg?gaaﬁgcﬁgg?g stored
in a menor\eBRREEBeD3 Ybeing  denoted y the same reference

numerals.
In the second embodiment, the reaction rotor 12 is
25 designed in the same way and is provided with first
holding devices 32 for system-reagent carriers 2, as
has been described with reference to Figs. 1 and 2. The
reaction rotor 12 is surrounded by an annular second
rotor 86, which has holders 88 for the sample vessels
30 40 and for the reagent containers 41, which are of
compatible design. The annular second rotor 86 1is
arranged concentrically with respect to the reaction
rotor 12, so that its centre of rotation likewise lies
in the centre of rotation 25 of the reaction rotor 12.
35
On its external circumference, the annular second rotor
86 is provided with toothing 90 which engages with the
toothing 92 of a drive pinion 94 of a drive unit (not
shown) for the second rotor 86. The drive unit for the



25. Anal ysis appliance according to Caim24, characterized in that a

di spl ay device (82) for displaying the results supplied by the eval uation
device (23) is provided. 26. Analysis appliance according to Caim24 or
25, characterized in that a printer deyjce (84) for printi ng1glﬂughg§2002
results supplied by the eval uation device (23) is provided. 27.
Systemreagent carrier (2; 102), in particular for an anal ysis system
accor di ng tRiBhenoP4q dife L£heo driveraws ngfl theatrqagisionnEoeayete (44,
44", 44 " pddfierdBty. had-. alddcepper WhEbotrs WheEh! | 8dvihtBsa the
test-specific, prefornul ate%}( wet -'chem cal system reaﬁﬁnt 4?', 45" ) ,
19 August 28B9OR@4TOtQTA6hiEYe ATk % 5% i oh'€0oBBIEE8Y £8r the
reagent s cotiibs nedsien ddwersysdeds r eagehle card i distAnck0Yepleenmctedi zed -
in that .t he stemreagent c ie 2; 102) is provided with. a

i denti fiscat‘?(g a%%lg% ?’?g%erfso?éé’deﬁi{l%fﬁeﬁ%%ehep RTF a& urtligdl"e opoﬁﬁl s

system r eag@dt lyangi em (2 ¢it68lar. p2&h 5t empupdgentvearical azgderding to
Claim?27, c ri P usal i i C : o 94 "
144. 144 ( ﬁ%@t’ § Eégg'“gh) %H\f\?lgféc%&a% e atﬁéeghﬁe%@%‘gﬁéﬁgngﬁw and are
connect ed t®oRéJdanbi héhe Zeachion dedoratld emd e gagondqannularsq' | 144
", 144" 0 Jopbrthes cuvel tag (44, sfdgle §flane 1@he Hihne HH theldd " ')

being prefilled with a_test-epecific, preformul ated, wet-ch cal ,system

r eagent O( 459raysng) in §ag.qp ﬁe%PW@§& nt SOEY Y d?ﬁgOEgEEFaFH|27 or
28, charactehiéezedrticalt Hakeatient wakhcueebket( téapneniirdtHesr desi gned as a
measuring cuvette, is provided, and in that at |east one further cuvette
(144", 144 " , 194""') is provided in the systemreagent carrier (102) at

| east on onknstHdisofmbbdimentr, alt heustfita rdi/pt)votiang piopeéteotrop8openi ng

th f, wh t . f '
oagent - hpantdd OSFsIHUCERE IR be MR heCOhal HMED, 1y,
" 1445 'yoternBfg dltuveth caameangandgitat 30t spst @ivatageheutamni er

accordi ng tex{hahgy 29 rHaf Skl dZrdabBifhabratc heast reRagphlBeinguvette
(144", 144 ", , 144 " ') for holdkpg ggsten1reagqus LS grOV|ded on
pipettor 18 corresponds to that of the first exemplary

embodiment. As in the first embodiment, the pipetting

and

tube 60 of the lifting/pivoting pipettor 18, during

20 pivoting, runs on a circular path 36.

The circular path 36 intersects both the circular path
89, on which the holders 88 of the annular second rotor
86 lie, and the circular path 34, on which the first
25 holding devices 32 for the system-reagent carriers 2
are provided. The 1locations of the intersections
between the circular path 36 and the circular paths 89
and 34 each form stopping points for the stepper drive
of the annular second rotor 86 or of the reaction rotor
30 12, in such a manner that a sample vessel 40 or a
reagent container 41, or a measuring cuvette 44, can
come to rest at these intersection points when the

respective drive comes to a standstill.

35 The pipette-washing station 43, which is designed as
described in the first embodiment, lies on the circular
path 36, outside the circumference of the annular

second rotor 86.



f,,~ 19 August 2002 -35 each of two opposite sides of the neasuring cuvette
(144) 31. Systemreagent carrier according to Caim29 or 30,
characterized - in that the | ongi tudi nal extent-of the nmeasuring cuvette
(144) projects beyond the | ongitudinal .extent of the further 44’
, 144" ( 144" ) preferably vertical I‘y gownwards and_ - -|n1§ \{@fu%?ﬁodzl
nmeasuring section is fornmed preferably in the proj ecting area (14S) of the
measuri ng chet tdetebtdr &é\rl@qsﬂem Mhaghntlmaomlyardaagaradmaglmldtye of
Cains 27 t ractal t 4 144,
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cal caU ﬂ??é?%%%%ﬁ%‘@;?af g %2‘ @g 9] e ok ool S AR e W R
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Lfﬁgiggg@&%ﬁﬁi‘}% ca %a] cﬂé%aﬂ gg ca] a ca]ca]gg]lcaU] cear]ca] cajc
according to the invention w1ll now be explained in
more detail with reference to Figs. 1 and 2. The
lifting/pivoting device 18 moves out of its at-rest
30 position, which is shown in solid lines, to a sample
vessel 40 which contains the sample to be analysed, in
that the 1lifting/pivoting device initially wmoves
vertically wupwards (arrow A) and is then pivoted
anticlockwise, in the direction of arrow B, into the
35 position 18’ which is shown in dashed lines. Then, the
lifting/pivoting device 18 is lowered in the direction
of arrow C, the pipetting tube 60 entering sufficiently
far into the sample vessel 40 for the opening 61
provided at the free end of the pipetting tube 60 to
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figures), of the pipetting device 16, a predetermined
amount of sample is sucked into the pipetting device
16, this suction operation being controlled by the
control device 22.

After this, the lifting/pivoting pipettor 18 is raised
again in the opposite direction to the arrow C and is
pivoted back clockwise, in the opposite direction to
the arrow B, until the pipetting tube 60 is located
above the measuring cuvette 44, which 1lies at the
intersection of the circular paths 34 and 36, of the
system-reagent carrier 2. Then, the 1lifting/pivoting
pipettor 18 is lowered back in the direction of arrow
C, the tip 62 of the pipetting tube 60 piercing the
membrane 47 of the measuring cuvette 44, so that the
opening 61 of the pipetting tube is situated inside the
measuring cuvette 44. Then, the predetermined amount of
sample which has been sucked in is ejected from the
pipetting device 16 through the opening 61, into the
measuring cuvette 44, so that the sample and the
reagent located in the measuring cuvette 44 come into
contact with one another.

The lifting/pivoting pipettor 18 is then raised again
in the direction of the arrow A and is pivoted to the
pipette-washing station 43, where the pipetting device
16 is cleaned as a result of the pipetting tube 60
being lowered into the washing fluid situated in the
pipette-washing station 43 and as a vresult of the
washing fluid being sucked up and ejected a number
times by means of the suction device. Then, the
lifting/pipetting device 18 moves back into the at-rest
position which is represented by solid lines.

After the pipetting tube 60 has been removed from the
meésuring cuvette 44, the sample and the reagent
situated in the measuring cuvette 44 are mixed with one
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5 mixture of reagent and sample contained in the

measuring cuvette 44 takes place in a known way.

The data recorded by the detector device 20 is then
transmitted to the evaluation device 23, where it is
10 evaluated in a manner known per se using calibration
data stored in the memory device 23’, whereupon the
data recorded by the evaluation device 23 are
transmitted to the display device 82 and/or the printer
84.
15
The information concerning the reagent contained in the
measuring cuvette 44 is passed to the evaluation device
23 by the reading device 64 which, when the measuring
cuvette 44 moves past the reading device 64, reads the
20 identification code which has been applied to the
measuring cuvette 44 and transmits it to the memory
device 23’. Since the angle of rotation between the
reading device 64 and the location of analysis (the
lower intersection of the two circular paths 36, 34 in
25 Fig. 1) 1is known, a step counter, which adds or
subtracts (depending on the direction of rotation) the
movement steps of the reaction rotor 12, can be used to
continuously record the precise position of each
measuring cuvette which is held in the reaction rotor,
30 so that in this way it is possible to accurately
identify the measuring cuvette 44 which is located at
the analysis site (in the detector device 20).

In the case of analysis using bound/free separation, by
35 way of example a finely dispersed magnetic particle
solution as the solid phase, together with first
antibodies, is used as the first reagent. A second
reagent contains a label with a second antibody. A

third reagent contains a substrate or a detection
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suitable binding partner. A universal reagent may also

be provided as the third reagent (substrate or

10 detection solution). The detector (e.g. photomultiplier
for chemiluminescence measurement) is to be selected as

a function of the label used.

The above-described method of operation of the analysis
15 system according to the invention serves only to
explain the theoretical principles of operation.
Fundamentally, however, other methods of operation are
also possible, such as for example pipetting from
measuring cuvette to measuring cuvette, which 1is
20 carried out, for example, in the case of a test which
uses a plurality of reagents, the sample initially
being pipetted into a first reagent, then mixed and
subsequently subjected to photometric measurement, and
then, for example, a second reagent £from another
25 measuring cuvette is pipetted into the first measuring
cuvette containing the sample and the first reagent,
and then these substances are mixed again and
subsequently subjected to photometric measurement once
again. Other methods of operation include, for example,
30 pipetting a reagent from a reagent container which is
gituated in a holding device for sample vessels into an
empty measuring cuvette, and then adding a sample by
pipetting. It is also possible to provide a universal
reagent which can be used for a large number of
35 different tests.

Fig. 6 shows an alternative configuration of a system-
reagent carrier 102, which comprises a plurality of
chambers or cuvettes 144, 144', 144'', 144''’. In this
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the reaction rotor 12. The further cuvettes 144’ 144'°’,

144’'’' are arranged on two opposite sides of the
measuring cuvette 144, next to its opening.

io The individual cuvettes 144, 144', 144‘'', 144'‘'' are
connected to one another by means of a frame 104 which,
at the same time, forms a top surface in which the
openings of the cuvettes are formed. In plan view, the
frame 104 is essentially in the shape of a trapezium,

15 1i.e. the two longitudinal sides 104’, 104‘’ of the
frame 104 run at an acute angle with respect to one
another. In this way, it 1is possible to insert a
plurality of system-reagent carriers 102 next to one
another into the holding devices 32 of the reaction

20 rotor 12, in a manner resembling slices of cake. In
this case, the cuvette 144’ which lies on one side of
the measuring cuvette 144 1lies radially inside the
measuring cuvette 144, with respect to the reaction
rotor, and the cuvettes 144'’, 144’’’ arranged on the

25 other side of the measuring cuvette 144 1lie radially
outside the measuring cuvette 144.

On its radially outer side, the system-reagent carrier
102 is provided with a side panel 106 which extends

30 substantially vertically and is suitable for
application of the identification code 68 and of the
manufacturer identification coding 70.

In the use position, the chambers or cuvettes 144’,
35 144'+, 144''' are filled with reagents, while the
measuring cuvette 144 1is empty or may likewise be
filled with a reagent. The filled system-reagent
carrier 102 is sealed, in the manner described above,
by means of a membrane which comprises, for example, a



109109& () -1 f.ni109%& ()- !f. M 109%& ()-"!s’fS#Z"10900& ()- ! f SHZ" 10%0& () -
P 109& ()-[[[[~\]~S_dB/

10! X" f F" 10965& ()-1} TF" 10900& () -
10 10S \°

10CC! s SY1" 10%CC& () -: ! SY1" 10%CC& () -~ S! Y 109K& ()-!s S Y" 10%CCE () -

109>& () -$c%. c* c-c0c3¢6euyy/ 10f [, 109& ( 10% fl 1Q%&
10%&'()512 ToReet) & 05k %gnfoééétcd% 55 Heds, Mgtk TeotHe (tob
"FS109&' () - PEA08& @1::#&;:&0%' thel0%8ine) 164910%&' ()-f6

109%& () - &de] gi Bj G D Ej Tj xmb@ 10! HSF$10%&' ()- 10 10

10

15

20

25

30

At least in its lower area 145, which projects beyond
the cuvettes 144', 144'’, 144'’'’', the measuring cuvette
144 is designed in such a way that it applies little or
no measurement resistance to the measurement principle
of the detector device 20, so that a measuring section
is formed at least in this area of the measuring
cuvette 144.

When using the system-reagent carrier 102, the step
width of the stepper motor of the reaction rotor and/or
of the lifting/pivoting device 18 is set in such a way
that the ©pipetting device 16 can approach the
individual chambers or cuvettes 144, 144°', 144'"',
144’’’ without problems.

The invention is not 1limited to the above exemplary
embodiments, which serve merely to provide a general
explanation of the core idea of the invention. The
device according to the invention, as well as the
operating methods described, may also adopt other forms
from those described above within the context of the
scope of protection. In particular, the device may have
features which represent a combination of the
particular individual features of the claims.

Reference numerals given in the claims, the description
and the drawings serve merely to improve comprehension
of the invention, and are not intended to limit the
scope of protection.
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Patent claims

1. Analysis system, in particular for medical analysis work
for carrying out clinico-chemical and immunological
analyses, comprising V
- an analysis appliance (1) and
- at least one system-reagent carrier (2; 102),
the analysis appliance (1) having: ‘

- first holding devices (32) for system-reagent
carriers,

- second holding devices (38) for sample vessels (40),

- a pipetting device (16),

- a detector device (20),

- a control device (22) and

reading device (64) for reading a first,

'
o

machine-readable identification code (68) provided on
the system-reagent carrier (2; 102) for reagents
contained in the system-reagent carrier (2; 102) and a
second identification code (70) provided on the
system-reagent carrier (2; 102} for identifying the
manufacturer of the system-reagent carrier (2; 102)
wherein the reading device (64) reads and evaluates
the identification codes (68, 70) in order to identaify
the system-reagent carrier (2; 102) with the reagents
contained therein and in order to execlude unsuitable
system-reagent carriers from being used;

- the system-reagent carrier (2; 102) having at least
one cuvette (44’, 447 ; 144', 1447, 144'' ') which is
prefilled with a test-specific, preformulated,

wet -chemical system reagent (45, 45°°).
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2, Analysis system according to Claim 1, characterized in

that the system-reagent carrier has a plurality of
cuvettes (44, 44', 44'‘; 144, 144", 144*', 1447'') which
are arranged next to one another and are connected to one
another, at least one (44‘, 44°¢; 1l44’, 1447‘, 144’°’) of
the cuvettes (44, 44, 4¢°'; 144;‘144', 144/, 144' ")
being prefilled with a test-specific, preformulated,
wet-chemical system reagent (45', 45°‘), and further
cuvettes being arranged preferably on two opposite sides
of a central measuring cuvette, the opposite sides-
preferably being the radially inner and radially outer
sides of the measuring cuvette which has been inserted
into a holding device, with reference to the radius of a

reaction rotor (12}.

3. Analysis system according to Claim 1 or 2, characterized
in that the detector device (20) has a photometric

detector.

4. Analysis system according to Claim 1, 2 or 3,
characterized in that the second holding devices (38) are
formed by stationary holders which are arranged on a
circular path (36) which lies concentrically with respect
to the pivot path of a lifting/pivoting device (18)
bearing the pipetting device (16).

5. Analysis system according to Claim 1, 2 or 3,
characterized in that the second holding devices (38) for
sample vessels (40) are provided on a second rotor (86)
which can be driven in controlled rotation, is of annular
design and is arranged concentrically with respect to a
reaction rotor (12} which can be driven in controlled
rotation and which comprises the first holding devices

(32) for system-reagent carriers.
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6. Analysis system according to one of the preceding claims,

characterized in that the second holding devices (38) for

sample vessels (40) and the control device (22) are

designed in such a way that reagent containers (41) can

- be inserted into the second holding devices (38).

7. Analysis system according to Claim 6, characterized in
that reagent containers (41) are provided, which are
essentially compatible with the sample vessels (40), so
that they can likewise be held by the second holding

devices (38}).

8. Analysis system according to one of the preceding claims,
characterized in that a washing device (72) is provided

for cleaning the measuring cuvettes (44, 44, 44’ ; 144).

9. Analysis system according to one of the preceding claims,
characterized in that the analysis appliance (1) has a

bound/free separation station (76).

10. Analysis system according to Claim 9, characterized in
that the detector device (20) has a photomultipliexr for

chemiluminescence measurement.

11. Analysis systew according to one of the preceding claims,
characterized in that an evaluation unit (23) is
provided, which evaluates the data recorded by the
detector device (20} using reference data which are

stored 1n a memory device (23°).

12. Analysis system according to Claim 11, characterized in
that a display device (82) for displaying the results

supplied by the evaluation device (23) 1s provided.

13. Analysis system according to Claim 11 or 12, characterized

in that a printer device (84) for printing out the
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provided.

14. Analysis system according to one of the preceding claims,
characterized in that the cuvettes (44, 44/, 44‘'; l44,
1447, 144°‘‘, 144'°'') are each_glosed off by weans of a

pierceable wembrane (47).

15. Analysis system according to one of the preceding claims,
characterized in that the cuvettes (44, 44‘, 44'') of a
system-reagent carrier (2) are in each case connected to

one another by means of desired breaking points (45).

16. Analysis appliance, in particular for an analysis system

according to one of the preceding claims, having

- first holding devices (32} for system-reagent
carriers,

-  second holding devices (38) for sample vessels (40},

- a Qdetector device (20), and

- a control device (22)

characterized

- in that the analysis appliance comprises a reading
device (64) for reading a first, machine-readable
identification code (68) provided on the
system-reagent carrier (2; 102) for reagents contained
in the system-reagent carrier (2; 102) and a second
identification code (70) provided on the
system-reagent carrier (2; 102) for identifying the
manufacturer of the system-reagent carrier (2; 102)
wherein the reading device (64) reads and evaluates
the identification codes (68, 70) in order to identify
the system-reagent carrier (2; 102) with the reagents
contained therein and in order to execlude unsuitable

system-reagent carriers from being used.
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17. Analysis appliance according to Claim 16, characterized in
that the detector device (20) has a photometric detector.

18. Analysis appliance according to Claim 16 or 17,
characterized in that the second holding devices (38) are
formed by statiomary holders which are arranged on a_
circular path (36) which is located concentricall§ with
respect to the pivbt path of a lifting/pivoting device
(18) bearing the pipetting device (16).

19, Analysis appliance according to Claim 16 or 17,
charzntarisad in that the second holding devices (38} are
provided on a second rotor (86) which can be driven in
controlled rotation, is of annular design and is arranged
concentrically with respect to a reaction rotor (12)
wvhich can be driven in controlled rotation and which
comprises the first holding devices (32) for

system-reagent carriers.

20. Analysis appliance according to one of Claims 16 to 19,
characterized in that the second holding devices (38) and
the control device (22) are designed in suth a way that

reagent container (41) can be inserted into the second

holding device (38).

21. Analysis appliance according to one of Claims 16 to 20,
characterized in that a washing device {72) for cleaning

the measuring cuvettes (44, 44, 44''; 144) is provided.

22. Analysis appliance according to one of Claims 16 to 21,
characterized in that the analysis appliance (1) has a

bound/free separation station (76).

23. Analysis appliance according to Claim 22, characterized in
that the detector device (20} has a photomultiplier for

chemiluminescence measurement .
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24. Analysis appliance according to one of Claims 16 to 23,

characterized in that an evaluation unit (23) is
provided, which evaluates the data which have been
raccrded by the detector device (20) using reference data

which are stored in a memory device (23Y).

25. Analysis appliance according to Claim 24, characterized in
that a display device (82) for displaying the results
supplied by the evaluation device (23) is provided.

' 26. Analysis appliance according to Claim 24 or 25,
characterized in that a printer device (84) for printing

out the results supplied by the evaluation device (23) is

provided.

27. System-reagent carrier (2; 102), in particular for an
analysis system according to one of Claims 1 to 17,
having '

- at least one cuvette (44, 447, 44''; 144, 1l44', 1
144 ‘') which is prefilled with a test-specific,

a4a°*’?

preformulated, wet-chemical system reagent (45°,

45 '), and
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28. System-reagent carrier according to Claim 27,

characterized
- in that a plurality of cuvettes (44, 44°, 44'’; 144,
144¢, 1447¢, 144'‘‘), which are arranged next to one

another and are connected to one another, are

provided, at least one (44, 44'‘; 144°', 144'"’,
144¢¢¢) of the cuvettes (44, 44’, 44°‘; 144, 144°,
144’‘, 144°‘’) being prefilled with a test—specific,

preformulated, wet-chemical system reagent (45,

45 ).

29. System-reagent carrier according to Claim 27 or 28,

characterized

- in that a central cuvette (144), which is designed as
a measuring cuvette, is provided, and

- in that at least one further cuvette (144°‘', 144°'°',
144°'’) is provided in the system-reagent carrier
(102) at least on one side of the central cuvette
(144), next to the top opening thereof, which further
cuvette forms a holding chamber for a system reagent,

- the central cuvette (144) and the further cuvette (s)

(144, 12447, 144°°*) forming a cuvette arrangement.

30. System-reagent carrier according to Claim 29,
characterized in that at least one further cuvette (144°,

144, 144' "'} for holding system reagents 1s provided on
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each of two opposite sides of the measuring cuvette

(144) .

System-reagent carrier according to Claim 29 or 30,

characterized

- in that the longitudinal extent-of the wmeasuring
cuvette (144) projects beyond the longitudinal extent
of the further cuvettes (144‘, 144'‘, 144°°'),
preferably vertically downwards, and.

- -in that a measuring section is formed preferably in

the projecting area (145) of the measuring cuvette

(144).

System-reagent carrier according to one of Claims 27 to
31, characterized in that the cuvettes (44, 44/, 44'‘;
144, 1447, 144'’, 1447''') are each closed off by means of

a pierceable membrane (47).

System-reagent carrier according to one of Claims 27 to
32, characterized in that a plurality of cuvettes (44,
44, 44'') or of cuvette arrangements are in each case
connected to one another by means of desired breaking

points (45).



