I 1 _Roche Diagnostics GrbH January 27, 2004 RD21449SG | B/ WH dol System for
aut ofat i ¢ openi ng of reagent vessels 5 The invention relates to the
technical field of automatic analysis devices in which a |arge nunber of
reagents can often be simultaneously accornndated and processed. In this
connection, it is desirable to permt, as‘far as possible, fully automatic
handl i ng of SaePe dagnestiGsdagbHis in the anal ysis deviaaary3p 2084t no manual

handling steps are necessary. This makes it possi bl (Réﬁﬂéﬁb Ilhpwl_g&g

accel erate many anal ysis 10 procedures, and m stakes due t0o hunman error
during the analysis procedure can be mnimzed. Stringent demands are

pl aced on automatic anal ysis devices, especially in |arge-scale

| aboratories in which a high sanpling rate nmust be permtted. Here, the
anal ysis devices nust be able to deal with a | arge nunber of reaction

vessel s with differenSystemcfor satamdticopeningof eeagent vessele these to
different reagent containers. In this connection, pipetting devices, inter
alia, are used to permt analysis of a sanple, by addition of the

cor r espondi nd'hedny¥rntion related tatkoterhpical dicld afrphtomatio @aalybig glevicepin whithus
with fully aytomatic treatnent of reagents.and sanples ven

| ‘abour -1 ni endi*96 tuifhet ieasei e pla el AR GRr @R mediEd ang prmggssed

qui ckl'y, Wi t Hauhis' esttebiidty) it e d2GirAbNY Qb ViRt a9ffal RS Cparbibke fulgrfesinglc f or
speci al i zed anal ysis procedures. A demand placed on a fully or partially
aut omat ed andtpdhing ¢f sgmplasrandireagentsrin dheappalysis dayices erbipg pymenua Japdling

quantities of _diffe ' |.C. Lre.. r ' ' of
Teagent s. a i srEiREsel: athy mbe T pbGMIE TS nhuiy S RORAE mit NG O]
of requi neNeRrscediite Mmdmestaiesldysits Myshaiforwluring ahd iagilyiib pestghpet canrtst
others with a 25 I ow throughput, as are outlined in brief below In

anal ysi s syst®#mnEed- | ow t hr oughputs of reagents, the cycle time for liquid
renoval is approximately 4 to 10 seconds, with the pipetting needle

215113 1 SRR o g Bl I, VSR Lyl PN,
The dwel | ti rfeborstodzd anevhdchs hiligh Samplireg raté mise ROperariehtHera) thei aobysis
contains sel oo ces Sist BTIE'tS dii with Y Brge urber OF réattion vestah'wih Gifferent
15 samples and must be able to allocate these to different reagent containers. In this
connection, pipetting devices, inter alia, are used to permit analysis of a sample, by
addition of the corresponding reagents, and also further sample processing steps.
Thus, with fully automatic treatment of reagents and samples, even labour-intensive
analysis procedures can be performed reliably and quickly, without requiring the
20 involvement of specialized personnel for specialized analysis procedures. A demand
placed on a fully or partially automated analysis procedure is, for example, the
handling of sample quantities of different sizes, which require a corresponding
quantity of reagents. A fully automatic analysis system has to satisfy a wide variety
of requirements. There are analysis systems with a high throughput and others with a

25  low throughput, as are outlined in brief below:

In analysis systems for low throughputs of reagents, the cycle time for liquid removal
is approximately 4 to 10 seconds, with the pipetting needle piercing the vessel lid
upon each removal. The reagent cartridge has a relatively long dwell time on the
device, because of the low throughput. The dwell time is extended still further if the

30 reagent cartridge contains seldom used reagents which are not often called upon and



k z -2- which accordingly can remain for up to 4 weeks in the analysis
systemwi th low throughputs. In these reagent cartridges, there is a need
for a high I evel of protection against evaporation. In analysis systens
di'sti ngui shed by a high throughput of reagents, there is generally 5 a

short cycle ti of between 1 and 4 seconds far the pipetting and.
051 i oning O JERATEINED: 1 SHHATR (et tha MERH . DECERCss Srenhenbm
cycle tinme, RhRuehplds.h (A€ redodMn@r@idsed, hdrb @ @h&%tﬁ)fﬂﬁj%ﬁﬁdél%f'p‘iot_@&lon
possi bl e. Because of the high throughput of reagents, the dwell tine of

t he respect i agamslegyeperagen.t ri dges on such analysis systens is only one to
two days, for which reason an evaporation froman opened flask can be 10

tol erated here. The handling..of . | | s d ibed, f
exampl e, i n Pt Biems diinuisficd e Bleh APpeibit of FealEit. e s BT Nun ch
permt thg renghvalcyble tifi@bt betRbeiTPand 4 38¢bnts foifth€ Pipefiin® Al Mcdpdsitibridhig ePei ng

of the remaining fluid in the container during further processing steps is
avoi ded. 15 Feagenhigopandpipetting mecdleaBeeause ohthe short ¢xede Hmeupiesting ofiéhn gned

l'id which, on. the or hand,.. i s suitable for.r val Li, qui and. . on the
ot her hand, _JeiTe SR8 nE ptSstneitle o pling, ARARe Y ok M Moy Ot
lid has, in trbgeRisdthecivadl tithé obBg@esprclvd Rbbdit cadi@its @ subh &lyss shisteded ed
into the lid interior and opens out in a conical tip. For renoving a

sanpl e, the tis polyfone i twodeys; forpyhich regsay anqyapargtipn fionpahepsaed flask eradf e
20 mhichlgs Q&@Mﬁ%ﬁﬂa or renoving very small sanple quantities, can then be
I ntroduce I'nto e vessel. Wien the reagent has been renoved fromthe
vessel, a small opening remains exclusively at the tip of the cylinder.

Af t er renovalThefhanBkngefimre smuheohnmdslis deseeibed)Jomdxanipde, diy EPrig04 967 Said t he

lid also ensures that, alnost no |liquid evaporates fromthe_ reagent
cont ai ner andloep@ent; djgcloses reagentypontgipers sdugh PeFS ﬂr?oltemmale%ﬁfn@gvewg}ﬁes

due to conta iR g e rmm ' ar, '
envi ronnent . cﬂbﬂl\r{l\ft1 h@?c%%{ %I gm(t} tolzui%é&eégsger% osur%ﬂ{(.:ﬂfflinﬂbt}elé)1"\.&¥{E§§el§c (lrﬂz)ﬁm he
prior art. Hdueke&rprodeksiag beghsravoldedughput and shorter processing tines are

to be achieved, the pipetting device, if it is to permt efficient
handl i ng lgf sf%rg%lligsphrp%uses,tthg ?ea%tgrlljti c%%?a?ner has a suitably designed lid which, on the one
hand, is suitable for removal of liquid, and, on the other hand, suppresses evaporation

of the contents of the container. The lid has, in the middle of its base, a circular

opening which is directed into the lid interior and opens out in a conical tip. For

removing a sample, the tip of the cone is first pierced, so that a pipetting needle,

20  which is provided for removing very small sample guantities, can then be introduced

into the vessel. When the reagent has been removed from the vessel, a small opening

remains exclusively at the tip of the cylinder. After removal of the sample, the small

opening at the cylinder tip of the lid also ensures that almost no liquid evaporates

from the reagent container and that the content of the vessel does not undergo

25 changes due to contact with, for example, atmospheric humidity or oxygen in the

environment. Further details of this vessel closure can be taken from the prior art.

However, if a higher throughput and shorter processing times are to be achieved, the
pipetting device, if it is to permit efficient handling of samples, must be equipped
with correspondingly large pipetting tips to take up liquid. To ensure that in this case
30 too the larger pipetting tips can still be inserted into the interior of the reagent vessel,

a larger opening in the lid would be necessary.



wi th correspondingly large pipetting tips to take up liquid. To ensure that
in this case 30 too the larger pipetting tips can still be inserted into
the interior of the reagent vessel, a larger opening in the lid would be
necessary. 3 In the prior-art, nmany possible ways are described for
produci ng openings in a closure of a rea%ent vessel. As is described in
patents US 6,123b¢ 1oibr i muy pogihle 35®/s arh| deseriedbfor desnduding wpamisgnin & bal |

b hed §h b the shaft of t | h d f
on O The: bat AR b (faB0R ety Rsl ROBENNETERE naldnfe S commSadl e, °
that reagent (8 gtggd 896,thishan b@@loﬁ@[i?\ﬁ%inﬁ bf abal bbii&g pﬁlbﬁédtmdafgh%e shaft of

possibilities, for exanBIe piercing a closure cap by neans a cannul a as
in docunent avmmwgw lid avith the jad é@ p@brﬁm hﬂélbllsemshademm theeinteriop bf thee

opening c be c en aceqrdin the s r.t

A al tor a1 ekt STantap Il Skeht R < BRads kSR Bttt S Bther °
removing the pbbﬁblhih@s Ofort g@%@émgoﬂk@dsﬂ&!’ SaP HyOkneafls W chindliQsPinl Of
art, this type of sanple ing is used for exanple in anal ysis systens

in the field d@t:macnthé)a%/@h%lra el likeveiseyeonseigpblpi Thodiameter odiths epenimgocanenove
a desired quya ea gent | s renoved fromthe open
reagent cont | é aaﬁ‘dord %tL{Pglh ?%g‘gﬂheﬁﬁ%atﬁ Ul a0t onat i ¢ pi peting

device into a reaction cuvette. 15 For each pipetting procedure, an

el ect r omechamrtaltdrifatilici tg@n ealaiped opehingiinRetiehgdy clodane iaeolves @riciats the 1R
open reagent container, so that, handling of sanples can take place in the
desi red fBnn&f theTRagen FEBAHNCISPIIOT & USedar d reagent container in this case
suffices for a large nunber of pipetting procedures. In this connection,

has been 5@? aﬁq e |t
can be conpletgf 6 usgggdﬁ¥ §§%ﬁ§h %h&%ﬁﬁ é% %lreégﬁﬂigg&ﬁﬁhe
reagent cl osun eheafield af chhﬁabtﬂmncal hanalysis Mdnuxﬂbgfchi&amp%t Tonembvaa ldasige

opening in a cl osur cap Especially in roons egl\(/)\% ow at nospheric
humi dity, cofSPRfEy il vidrsiagel dre Eeﬁéeqtééﬁ%fﬂ?" T '8 ORFR YC%FF%?PH‘%?Y

through evapopati E}Qns QﬂﬁieGP ARGAVENGE alio Pb ?#Péilr gfli%hck R0y & cfht éLgfétt%

causes an increase In concentration o agent int
contrast 15t héfop eaviolpipatting ptdvedureage miec&ohmthmmaillyodxmemmvbﬁ nhe pipetfingpen

agent cont et e S0 ot L peL Al DAl smepieLC Ly, o
the reagent GRREERLRALdsHRd AMNEATHE content of a standard reagent container in this case
suffices for a large number of pipetting procedures. In this connection, it has been
found that fluid evaporates during the analysis method before it can be completely
20  used up, on the one hand through the removal of the reagent closure and on the other
hand through the creation of a large opening in a closure cap. Especially in rooms
with low atmospheric humidity, considerable amounts of the reagent solution are
often lost through evaporation. One consequence of this is that the evaporation
causes an increase in the concentration of the reagent in the fluid. By contrast, the
25 volume of the reagent solution increases when using open reagent containers in
rooms with relatively high atmospheric humidity, or through condensation water
forming when cooled reagents are used, so that the reagent concentration decreases
over the course of time. Moreover, when open reagent containers are used, there is an
exchange of gas with the surrounding air, which among other things causes ageing of
30 a reagent. Such effects on the reagent, in particular on the reagent concentration,
result in a deterioration in the analysis precision. It has additionally been found that a

removal of the reagent closure often has to be done manually. Under these



over the course of tine. Mreover, when open reagent containers are used,
there is an exchange of gas with the surrounding air, which anong ot her

t hi ngs causes ageing of 30 a reagent. Such effects on the reagent, in
particular on the reagent concentration,  result in a deterioration in the
anal ysis precision. It has additionally ben found that a renoval of the
reagent cl osilsugsaBeeshiis labprgerypereonsigh ot take ppw apagepbeentaigers from their

From their Reckame SRR B YL PERGRARE IR G AT FRAFRe OTYEIRET S |

pl ace the opedntaargainthe aaalytidisp@Emiin pldee o BRLNPtySresycit esnthineR|Same i0bften
enpty reagent container. Since it often happens that many different
reagents ar e hippensdthat many differpmt repganis are weded gt diffser timeseimprg grd the

system anualyandhi0e BGLACORARGLY MSHARN"R) IAMMGES psemRLickaRle

| abour . en ‘recl osi cont al ners, ensure

that the cl osiehsiderable 1nedurMWiRE rblosihg thiy CRREHES Sit st a@ditiondlly b eiddukad, t he
possi bile confusion of the closures represents a _source of uncertainty. In

the prior ar tthatithe elopyies arepat fyided Hp elngreeqdurssraigdcpntgaanally othe presibile
renoval of L, nt EP 0 930 504

di scl oses a @H@S{Oﬁgcgﬁ%clgﬁ%@éﬂﬁ?@%Qﬁgﬁrﬁ%?ggfgg%waut omati ¢ handl i ng of
a lid on sanple vessels. The lid of the sanple vessels in this case has a
spi ke ar ound Inhhe pridhart, [thetefped, péthalsdew ideeribad whiph germByauemaatic minevatbbiick,
the lid is held so securely that, when the |id-qgripping device  is |lifted,
the lid il confsraent|spntpincs lewrs (s dorampat &8 9%\% fQé* iSelopedi f YIFSIRIng 5

sl eeve hol ds #Pﬁcmﬁéﬁﬁii@gﬁ@t f3r REGMBAL hhddiins aQfd & S ¥&sels. HR 1HPGHITENT

US 5, 846, 489 ew se es an automatic - system for ‘opening reagent
vessel s. Her ahe sampla ve$sels igrthis mhseghadey spike around sdidhedie ilitk-grigping dewiee can

provided for this purpse.in the |id. At e end, the pin h bead. whi ch
Bl Tovs the pigfilt Bipie a%&&uah tL%iidglﬁ _ S feauiy Lt WhEE the HIERPPiRton be

renoved from r; Y/ ' | |
d’gbfc_e 1@1@@5&31&&8’ f§§ ?sﬁégémaﬁie@rhd c}‘hEdl A%t (e yebddl, WRIEPNAbing! ddwr>

5,064,059, a device Is allows a I'1d to be renoved™ fromthe
reagent u8sseleevéibolds die, vessed dpwnado peaventdébog obte wsst| oses only an
automati ¢ opening of reagent vessels closed by a stopper. Usually,

stoppers are .gnly used sea.test .tuhes in whic for exanpl e, blood or
another 1§ qui e fesiAe U OB Jaesrivedelost A SPmati EfERD T SRepin
reagent vessgbggenfvéiiselRAdMaRt agfn Of aldppiig &vi@ & ihSerfed into a groove provided
for this purpse in the lid. At one end, the pin has a bead which allows the pin to be
clamped in the groove of the lid. The lid can then be removed from the reagent vessel

20 by lifting the pin.

Moreover, in US 5,064,059, a device is described which allows a lid to be removed
from the reagent vessel. However, the prior art described discloses only an automatic
opening of reagent vessels closed by a stopper. Usually, stoppers are only used to
close test tubes in which, for example, blood or another liquid from the human or
25 animal body is received, but not reagent vessels. A disadvantage of the prior art is in
this case that the mechanisms described do not permit opening of a screw-type
closure of a reagent vessel. In practice, however, it has been found that, for reagent
vessels which often contain a volatile fluid, a screwable closure is particularly

suitable since such a screw-type closure guarantees a reliable sealing of the vessel.

30 In the prior art, US 6,216,340 describes the removal of a reagent closure which is

secured on the vessel by screwing. In this case, opener and reagent lid interact in the



this case that the nechani sns described do not permt opening of a
screw-type closure of a reagent vessel. In practice, however, it has been
found that, for reagent vessels which often contain a volatile fluid, a
screwabl e closure is particularly suitable since such a screwtype closure
guarantees a reliable sealing of the vesser. 30 In the prior art, US

6, 216, 340 degeannpeef a hayanehelesure oFhrguglea guide groeoeuiomedh imctheirsageptedaswrd, on

the vessel by, screwing. In this case, open and reagent ljd interact..in
the s manner tf SEHaGE petney £ Fie? 35p 8GR e BlfeErGHERvaolPhatSI R ite
reagent closuinfll thit e AOIMERESin&PL Rt S LRSS teufiePidoé. OlF0thE N@tAiohge
groove by rotation into the I1rd, wuntil this is nmounted against a limt

stop of the dguevgaegt sepstinydd nKbis dineeligne tarhingrthy Edwif from thoreagentegssehist hi s
di rectiong turni. ’tshe tlﬁd ff fromthe rea eat Cﬁess | is 5. o%s{bl e... By
rotating ?he PSpaRisr BY fotp ’égﬁ‘ﬁp"é’SP‘?fé“&‘i'er%%HoF hdirgqtion, i coppgesion between id 7 4

and opener i sind ®peasedreddisédagain.dh IR BLHIAhe pRS AT isQthe Bich that atpaseideact
that a precise production of the bayonet closure on the lid is an

essential redivrdustenof therbayaseirdlesyre o ghef ligh & aroeraentia r¢quivemient fos fensuring

system The | per. ati.on fter, filkling of the vess St

cuarantee o N8 G BEGRLHATT g 1o e he Sfreling RBeratiEilier A P hey
and al so have&egel0oslist gahrai@e &f ARfdwly NOIcEANE hnglk PRsHIBR T thebajoree cishied
Wi th precision to the respective reagent vesse to permt engagenent of

the pin &f t@adslsehare p goedheeabing effest. cl osure. This requires either a
preci se placenent of the reagent vessels in the analysis systemor a

det ection  OhMBSSI4LAR Mat1R81R XHich SHERRTIS ol IE i BOARRI LR SRR

vessel . Moreodver, are nee or produ reagent

lid, wth theopesnitengdpeinehhef therpinl o€ theospetosinsthamaydiet chaaed ThRakebiges arl y
I n the case of reagent vessels handl ed as disposable articles, this is a
consi der abl e e§herAREAEe glacement s dhg Kagd aresels 1athegnalysisysem oF a detegtiony

1. can be uPathdaal By e MENsCAARM PIRCIRpediE %.gge,n%g\?égélﬁo%r{ﬂver,has

to be renoved from the’ opener. e exanpl e 't ona
measur es 120 apmplexetiels we adeededifer prédducingntesieagant dRY, navith nlad agsutinthaf tiehe
lid in the opposite direction sg that the lid can be renoved fromthe
opener. The ®BPBICHORLOYH are; ifgisaterloRattigulagy dn the ¢ase of forgerfi atplnpinddrdsasof

the prior ar tdi?BEzitﬁe laficld© B ﬁ%“%.oﬁéid&%ﬁl@ &iEélerQm?Eé.oﬁ@ﬁo'ké: (PSPENS, Gfrer
reagent vessels In an analysis device by neans of -unscrew ng, W thout

havi ng to nakemexiledsi fist Hénmnde wad tpsnnebpeadreagent vessels, the lid additionally
has to be removed {rom the opener. In the example described, additional measures

20 are needed to do this, which measures permit rotation of the lid in the opposite

direction so that the lid can be removed from the opener.

The object of the invention is to eliminate the disadvantages of the prior art. This is
to be done by permitting automatic opening of reagent vessels in an analysis device
by means of unscrewing, without having to make extensive demands on the method
25  sequences in the analysis device and on the system itself. The invention therefore has
the object of making available a system for opening reagent vessels, and also suitable

reagent vessels, with a screwable closure as such, with which said aims are achieved.

The invention includes a system and a method for opening reagent vessels. The
systemn has a carrier and a centring unit which is essentially guided inside the carrier.
30 At alower end of the carrier there is a catch element which is so configured that it
can lock securely against rotation in a lid provided for this purpose. If the catch

element of the carrier is then turned, the movement of the catch element causes a



25 sequences in the analysis device and on the systemitself. The invention
therefore has the object of making available a system for opening reagent
vessel s, and al so suitable reagent vessels, with a screwable closure as
such, with which said ains are achieved. The invention includes a system
and a nethod for opening reagent vessel ss6The systemhas a carrier and a
cent ri ng uni oo meveassie i the 111id, goi thet ai seséwleonhertioar canebe réleasad. Byl ower

end of the carrier there.is a gcatch el ement which is so confiqured that it
can Tock secdPBFFHABIICENS BEAFROA § [P EPG: DHBVIREITIGH A mgsen |
the catch e 'aes'ﬁﬁﬁﬂﬁt %nﬁc'&ﬁo& Yith! £1id 'p%o&iﬁk%ﬂfdr Yhid %ﬁgﬂs@ﬂ%a’af&eﬂﬁ% rlbclﬁﬁg bhfhecat ch
el enent causes a 6 rotational nmoverrent of the I'id, so that a screw

connect i on caatchelemdntnged. lidthat ot baspgnedhthecesmtrinighgnitipdyanitageoudy fastl ower
end, a snap-in_ el enent which can .en e i a snap-fi.t connectio ith a
'1d provided STEAECE 7 & BAPHLEQnIGSUpe, R dhy cEpng Uait it sannedled o e didcth < i
a lid that i shifuaeHRR&MRg shS i€ 8Mekiish Hiditechd paMiRGL RIS fosTthing of

engages in a snap-‘f it connection. Wen the centring unit is connected to
the lid in thd carmierywith mespedti to tthhyesseldpl &nd thue easycguidingiofdhe eaeh plepentsits a

rel ative positioning of. the carrie Lth respect t he vessel. |id and
thus. easy’ guidiPROmBRnThe ek Semsfibot be ats R RN ho ar ConRBoriiipalk P drent
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system can be_sinplitied Lnce. it .is possihle tg s extent, to do w thout
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centring of the system consequently also nmakes it possible to use catch
el enents of ¢hmentssito eoneyianathgr. The gesaribed duplminarh cenkigng efbehepisagted i n
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means of 18 r gtatdr@ealandPNBAE Lo bel flecedah panrdlal ofl tkamedisequnpOrwheh eaay
fromthe reagent vessel by neans of a novenent of the snap-in elenment which

i s essenti allidyis sengsstedi tedthe snapointelementand the latige i vnssrgwsdaliromdhe magent j n
bk . .' P o
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reagent vess$gins tieaftaént GRESE byWhiédhs aofSly BioSBBMICE tie @ap-tn tlenennweidh BN.
For this purpose, the ) ) ) i
essentially perpendicular to the plane of the rotational movement, in which process

20  the lid remains clinging to the snap-in element.

The invention further includes reagent vessels with a screwable lid, which reagent
vessels can be opened with a system according to the invention. For this purpose, the
reagent vessels comprise a vessel with a vessel neck which has a thread. The reagent
vessels can be connected to a lid by screwing and are closed by said lid. The lid
25  comprises a jacket in the form of a hollow cylinder which, on its inside, has a thread
which interacts with the thread on the vessel neck in such a way that a snap-fit
connection between lid and reagent vessel is permitted. Sealing between lid and

reagent vessel is achieved with the aid of a sealing lip.

The hollow cylinder formed by the jacket is closed by a cover plate on the top face of
30  the hollow cylinder, so that the lid remains open towards its bottom face and can be

turned over the vessel neck. The lid also has a snap-in element and a catch element.



reagent vessels conprise a vessel wth a vessel neck which has a thread.
The reagent vessels can be connected to a lid by screwing and are cl osed
by said lid. The lid 25 conprises a jacket in the formof a hollow cylinder
which, on its inside, has a thread which interacts with the thread on the
vessel neck in such a way that a snap-fit7-connection between |id and
reagent vessdheielerpasriietsectonfigadet ngathBéeenergage 8nd sndpefgestineméss®ith ias
achieved with the aid of a sealing lip. The hollow cylinder forned by the
jacket is cl S¥¥eMHQr epeayedeaganhvessels andlock sperrglyagainst rotationdn Hisi Sysigm.
cylinder, so that the lid remains open towards its bottom face and can be

turned over i yaSRGb: Bitine Hiferh behsels 0. ATeARAP IR i bE TR xiB Rk O o

el enent. 7 The efenents ‘are “so Ttonfigured can engage’ 1 n

snap-fit coniHae, tbe andlydis aystay diae m feast omeealrivedinite@hieh tdrives grl itdingementk
securely against rotation in . the system The systemfor opening reagent
vessel s ig a@@ébﬁ%?g@m 9‘%%&1‘%-5&@“&% djof the samendrivepnip or apptherdivgsi s
system has at, leas{;,one fiki et Leh-drives: t el e .of the
carrier so thgt’ tadh}hé1 tur ns"k'\ﬁg\ﬁjﬁrttﬁgh%?@-‘% u}Il elssgﬁ%&%? %télgiﬁni{g‘tag%?éé@gt her
drive unit, parfdendiealar notherptmic @ff tht hetatiemi movgmignt. tOreSorahbeaioadoivnichini S
essentially Eerpgndi cular to the plane of the rotatiognal novenent. One or

more control ! S5 PysteemaichIs mevepet ahthrgasHer ad AfdRcsRRFNg ANt foeone
carrier and %olthglescgﬁﬂitt fal agsdféll?}" alfa gvlel?sgpkg}ﬂ)%?ﬁséf Ed 3nd RS Hﬁgaﬂfbea

reagent vessel can be unscrewed an can transported away
from t he 18 eagmn$pored aplay friinethermeagent wassgder mts aut omati ¢ openi ng of a
reagent vessel closed with a screw type closure. In this respect, the

i nvention is.distinguished, by a sinple ogperatin pr ocedyr e i nvol vi ng the
LoeCot ont e e SO i R e aRBcet 1 Fen S flbseg ML Sy ¢ he

nmovenent pat i @nSlosta MR vhid réspEal h@“ﬂvcﬁ@%ﬁﬁeﬂ‘&t’inﬁiﬁe& B)J B&fhplt opERaRigeNt
essentially perpendicular to the latter, to separate el enents of 'the Opener

(carrier and peesetivierigvelning) the ase of detch Blamaitsiphd faapaini dlerseits in e systamct ur e
of the opene and in

r he operatin rocedure are.made possible., According
Lo the | nvenEons B 5 mpPemes fideRiso ALIay) bAMRUOTA A NEEnb, B0 hPEY t ne
centring1§ni tmARethehDesse RSN [Setr?éiﬂicu’liretﬂ IROLlite R fio sBsaritk Glenehtd §8IHe Zpener
separately fromthe rotatidnally secure connection of 20 the Iid to the
carrier. In tedrdesand centringsumsesinsiderableosimplifingions in theugmicsirerpf deaipanerobust
cat ch el ement,g, 4he YpaRihE pRleAGR e WIAERossRAL ULHANE b ASinRR50d, 2 shiS:
fit connection, allowing the lid to cling to the centring unit and thus permitting
transport of the lid, is realized separately from the rotationally secure connection of
20  the lid to the carrier. In this way, it is possible, for example, to use simple and robust
catch elements and snap-in elements which, particularly as used in the vessel lid,

permit economical production of the vessel closure.

In the context of the invention, the term locking is to be understood as any form of
rotationally secure connection between the catch elements of the carrier and of the
25  reagent vessel lid. For example, a rotationally secure connection can be ensured by

the catch elements engaging, abutting, etc., in one another.

In a preferred embodiment, in the operating procedure for opening reagent vessels in
the manner described, the opener is first centred relative to the reagent vessel, in
which the centring unit snaps into a snap-in element of the cover plate of the reagent
30  vessel closure, before rotationally secure locking takes place between the opener and

areagent vessel. If a snap-in element for the centring unit is provided in the centre of



permt econom cal production of the vessel closure. In the context of the
I nvention, the termlocking is to be understood as any form of
rotationally secure connection between the catch elenments of the carrier
and of the 25 reagent vessel lid. For exanple, a rotationally secure
connection can be ensured by the catch =% enent s engagi ng, abutting, etc.,
i n one anot héhe cover plate,eindrif v eamberdis menanged ¢pnchatrioplty aldut ghepeentealginwit,f or

openi ng reagent vessels, i.n he nner descri bed, the opener is firls
centred rela?%@ngﬁntﬂgipﬁﬁd@ﬁﬁ:?E%E@FanﬁHmWﬁfkﬂ"ﬁﬂ € ’rPnﬂ"ﬂﬁ?@céh%ps
into a snap- ipasifibfdrlatRe thike 6QMRY ofthaliRl. The BRhIEaHEYN oBtheV@$SE amll GSUT €,
before rotationally secure | ocking takes place between the opener and a

reagent vesséhe lififcap igrthis-way engageraasilypin the agether, iwithauhiexadt sopirolpHth i n
t he centrg of -8 bhe cover ﬁlq%%’ and if the carrier is arranged
concent ri Cal [S9TEEEEOSCEIEAIOT Ry unit, the carrier, and thus the catch
el enent arranged on the carrier, is automatically positioned relative to

the centre offHehQichi demdits aB@EEdp-Bl GEMBAS i tdkeyagidh Fnsanthagfbeed f6urld d
can in this way engage easily in one another, w thout exact control of the

5 carrier beithay qugusimpde configurptsonsTprimibacletasionpiinsecuan dogkiap-and secuigent s
can take various f.orng.,lt has. been faoun that _quite si e Cc Lgurations
permi ¢ & 1ot Aohaseuon e bR Ry Al ol dterdht SPRATGHE Th S8tt

respective elpgiieof she ¢BsiaP iQPrATicA0RRNS spEpodclRitht i iR foAMelf a ddprésioal t he
closure is provided with a snap-in elenment in the formof a depression 10
whi ch end@ i which gpéds & actepered coge tdigciedt igta the intgriar o ther lid.nA depgessign
depression f d. in.thi - I e ri ' rior
art inthe gy St oty 3R diBedt EPled HEBeHRRE A nt Bkl T

snap-in el emBRO 664 96T faciliates igsertivh &f 4 furResphiRlineapprih ckesae bf thettenthng
further adapt a depression, as described, to a snap-in elenent of an
opener, it hagitintg the wasentyassghidgeous that the depression, in its upper
area, has a protuberance, for exanple in the formof a ring, which projects

o the L0t e Riune adas Hobic Rt RRGECrbO TEY iy HPBIHRAL SR Oftncfit

correspondi ng snap- e opener has corresponding notch into
whi ch t hé5ri pooveh ddventdggue 3Bitahe dapressiay.inlits uppephreaphasse prathsarance, for
concei vabl e for notches to bgﬁpresent i nside {he depressi d for the

snap-in 20 elc&ABR igrthe frmy GEading vhich proigshnmte fieyintexips QE%H%&%R%&. I'n

practice, howgygls by the depression. A corresponding snap-in element of the opener has a
corresponding notch into which the ring of the depression can snap. It is of course
also conceivable for notches to be present inside the depression and for the snap-in

20  element of the opener to correspondingly have a convex shape. In practice, however,
it has been found that a concave shape of the snap-in element of the opener and a
corresponding convex shape of the snap-in element of the lid are easier to handle,
since in this way it is possible to achieve a more favourable distribution of stresses in
the material of the lid. Given the stresses arising in the material, the achieved

25  distribution of stresses permits a snap-fit connection.

A corresponding snap-in element of the opener advantageously has a conical shape.
This makes it easier to insert the snap-in element into a depression, as described.
When the opener is lowered onto the cover plate, the tapering conical shape of the
depression permits an automatic preliminary centring of the snap-in element in
30 towards the centre of the depression. Inexactly controlled operating procedures can

be compensated for in this way.



It has been found that a concave shape of the snap-in el enent of the opener
and a correspondi ng convex shape of the snap-in elenent of the |lid are
easier to handle, since in this way it is possible to achieve a nore
favourabl e distribution of stresses in the material of the lid. Gven the
stresses arising in the material, the achffeved 25 distribution of stresses
permts a snaprtherimaannecili@poncivablerfes ﬁmrﬂlhiapgn skapni o bé¢ armeducat infdthe
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el enent is securel cl anped on. id are a t.o be _under st ood, a
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addi tionally proves advantageous for the Iid to be nade of at |east two

di ff er endOpl aba plastinvimakesliitf ¢asreenat thisgloeatson fto hdaptrﬂas gleptdesien t6 dhe enapainl e,
the depressi de o a sa | ast.ic than e rest of. lid. The
oeser Par anelmes? ol Bicorptrifh St i sl 326 e b 3o B SorngRian” s i gpctier.;
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achieve a snap-fit connection w the opener, since the materi has t he
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For the catc 1SNt s on 1 reagen vessel
a nunmber of easily made p0551ble.

For the catch elements on the opener and on the lid of the reagent vessel, a number of
20  mutually adapted structures are likewise conceivable. Thus, for example, channels or
ribs both on the catch element of the opener and also on the outer wall of the lid
jacket are possible, which ensure engagement and rotationally secure locking of the
snap-in elements in one another and permit turning of the lid. It is also possible for
the catch element of the opener and of the lid to each have toothed structures which
25 engage in one another. The toothed structure of the lid is advantageously formed in
the cover plate, so that the catch element of the opener can engage, directly on the
cover plate, into the toothed structure of the lid. In a preferred embodiment, the teeth
of the respective catch element have a bevel, so that insertion of the teeth in one
another is made easier. If the catch element of the lid is integrated into the cover
30 plate, this permits opening of the reagent vessels without the opener having to
engage around the jacket of the vessel closure. This minimizes the amount of space
taken up by the opener during unscrewing in the analysis system. This proves

advantageous especially in analysis systermns which use reagent kits inside a cartridge,



20 mutual | y adapted structures are |ikew se conceivable. Thus, for exanple,
channels or ribs both on the catch el enent of the opener and al so on the
outer wall of the Iid jacket are possible, which ensure engagenent and
rotationally secure |ocking of the snap-+jn elenents in one another and

ermt turning of the lid. It .is also o% ible for the_catch el enent of
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in the cover plate, sothat the catch el enent of the opener can engage,
directly on uheimaspage, pisadecthei qartnidgtdor thet pisposst ofunttaticmally seéure [locking.n a

preferred e di nent, e teeth .of the respectiye.catch el enent ve a
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permts opening of the reagent vessels w thout the opener having to engage

around t he | sitkedeméndsiom spatialeidaplaben preagentsantiidggrireagent hesselrmmdranalyisspace
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engagenent of an opener into the «cartridge. The systemthen depends on the

opener t aki nfougxample padwdinents afeyconedivabiain whigh eutficiesit ddaptationosaffeid¢de f or
the purppse of rotationally secure |ocking. Ilntegratjion.of the opener. into
convent | hal Sl BieshE Biemer S Histuesi 2o or olleivR b3 denthef b el
this kind fubéd it haaekémARvARAROLUONS roHHleSBMlid bethe cbftenSIoTiCRS redgends
on spatial adaptation of reagent cartridge, reagent vessel and anal ysis

system To s#esselfshonldeaalsoi guaranikedtands of an anal ysis system the size of
the reagent vessel and of the closure can al so be adapted to correspond to
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Advant ageously, a reliable sealing of the contents of the reagent vessel
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If the | ocked connection between |id and. opener is_maintained .

the vessel after the sample has been withdrawn, so that, by a corresponding rotational

movement of the carrier, the reagent vessel can be reclosed. The snap-fit connection

20  is then released by means of a movement of the snap-in element away from the

reagent vessel, this movement being essentially perpendicular to the plane of the

rotational movement. The snap-in element of the centring unit is withdrawn from the

lid, and the lid remains on the vessel because of the screw connection. The opener is

thus freed again, and the system can be used again to open further vessels. To free

25  the snap-in element of the opener, the reagent container or lid is held down.

This operating procedure proves particularly advantageous when the reagent vessel
contains fluids which, upon contact with the surrounding air, rapidly undergo ageing
effects, or in which the reagent concentration is crucially impaired through
condensation, for example of atmospheric humidity, or through evaporation of the
30 fluid. Reclosing of these vessels consequently avoids excessive impairment of the

reagents and can be easily realized by the device/method according to the invention.



during the operating procedure, the lid clinging to the opener can be

pl acéd back onto the vessel after the sanple has been w thdrawn, so that,
by a corresponding rotational novenent of the carrier, the reagent vessel
can be reclosed. The snap-fit connection %0 is then rel eased by neans of a

novenent of the snap-in el enment away fromlthe reagent vessel, this

novenent bei rQ;P thesether; kandy howe yrandiceeyisalsa therppssiBiliay of discardng thetlid afteral
flovement . %ﬁg thd vséssﬁ%t Qfsott?lg lffﬁhéta Eg eré’xﬁ{ﬁetdhﬁom 5oL d Wcthhe

lid, and the enmai NS 0on e vesse € Screw conhecti on.

opener is thkus, hdedmthgegain, thengeﬂehﬁrﬁmtsmnme&m lakdivstld ovgah discardogstion
further vessels. To free 25 the snap-in elenent of the opener, the reagent
cont ai ner or Providedsfarcthis pryppse. m.aspr@fﬁéreét sAbPdmeRate dhe ECTIFBR AWItpiarawidad ar | y
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reagent concesidribed dimiose cermttt ballobvy bemas p steh ttmxghtmgonﬁtes sitdvied alorigdts
exanpl e of atnospheric humidity, or through evaporation of the 30 fluid.
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inside the carrier, so 't can y stri rom-t opener
as is descrishasin ¢lememteThetidichn thels e.stripped tiuns tlmnepﬂ‘ﬁ'% umthmth@ntthé nepduni t
I's noved anEgrts Iongrtudrnal axi s, ﬁt‘%jlethe carrier remains fixed in
position in qnahmoygRents Aedevicey iy B SYFeMyi ng to the centring unit, it
i s nmoved insi de the carrier, by the novenent of the centring unit, until
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carrier. A continuation of vement o the centring unit then has the
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cl osure, sai ¢apogiachiené.ng bei ng

In addition, a preliminary centring of the carrier can be acheived if the carrier is
20  designed in the form of an outer sleeve which can be pushed over a partial area of the

vessel closure.

For this purpose, the sleeve is initially pushed over a first area of the vessel lid so
that a partial area of the vessel closure is surrounded by the sleeve of the carrier. In
the inside of the sleeve, the carrier advantageously has catch elements which initially
25 lie on the catch elements of the lid when the sleeve surrounds the first area of the
vessel lid. Vessel lid and carrier are now positioned relative to one another in this
way, without the catch elements locking in one another at this point. By means of a
rotational movement of the sleeve, the catch elements of the carrier and the catch
elements of the lid can now be displaced relative to one another, the preliminary
30 centring of opener and lid with respect to one another being maintained. A
movement of the sleeve relative to the lid takes place until the catch elements engage

and lock in one another. So that pushing the sleeve over the lid does not require



realized particularly easily in this way. A prelimnary centring of the
carrier by means of a snap-fit connection of the centring unit to the lid,
as described, is thus easy to achieve. In addition, a prelimnary centring
of the carrier can be acheived if the carpier is 20 designed in the form
of an outer sl eeve which can be pushed 6\}2r' a partial area of the _vessel

cl osure. For agdijonalspage i they analysiscwysiem forithe ppeneryanidvaa@gerusicebadiment ar ea

of the vessely h’h%‘cé@ent VO&k ﬁaf%aﬁ& blch=8 %I r%ﬁut%eﬁgiiééﬁ&&ein tﬁ% réﬁ s\{'lgch the

surrounded by t eeve of the carrier. I nsrde o eve, the
carrier advasleageysishedaserthd Lid Hiie ieofteh othaiaéd bpiréduaigthe fackeethivknedse
catch elenents of the |lid when the sl eeve surrounds the first area of the
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advant agegus enbqdi nent. of the reagent vessel has a |id which has )
reduced 8 amiisy dhn Syiipbies fheasiict spce Hequeements el sommersialhe gtapdasd aRlysiS o
This is ofteg sQQ‘E?iaQ?QS Jdedlei ng the jacket thickness of the lid, which
usual | y has channel s/ notches due to manufacturing processes. Such 5
channel s or notches are generally required for the production process so

t hat machi neln eh edvangagsbus bmbodiagen tthe emgedtsveslnadecoensitat in 4 tatddgeaot er

radius of the lid is tq.b reduced, the farmation. of these.channels is
advant ageous ‘gﬂfbﬁﬁaﬁg%ﬁ%%f’ﬁsx Eor U f‘éé’,m“g%e P& 1zteﬂé)ysa§}n§%g egqmqqlreas
jacket lid igs gbicsibed 68 ihe ohip. forhexdndsle Ua @E dR@nlehf USs5882 934 sﬁuceclio

in this area by the depth of the channels. This advantageous enbodi ment
t hus al sb5 sadpeiment disedosss ajlarge spmater of geagestreessels ophichmatshe iredgent wesagldar d
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exanpl e, suchvith Efesporidie: tetedsed| THeodcdi¥esPpraiddl T6r @l aBBI¥nt véSel neck and
closure area are in this case adapted with an exact fit to the circumference of the
reagent vessel lid, so that there is essentially no clearance between the lids and the
20  plate. The result is that it is not possible to unscrew the lid using an opener which has
to engage around the lid edge during unscrewing. Advantageously, such reagent kits
can be opened using an opener according to the invention in which the catch element
has a toothed structure, the reagent vessels according to the invention being closed
with a lid which, as catch elements, has a complementary toothed structure on the

25  cover plate. Engagement of the opener around the lid can thus be avoided.

The invention is explained in more detail with reference to the following examples,

the embodiments being described by way of illustration.
In the drawing:
Figure la shows an opening module of an analysis system in a perspective view,

30 Figure 1b shows the side view of the opening module from Figure 1a,



is described in the prior art, for exanple in the docunent US 5, 852, 934.
Sai d 15 document discloses a | arge nunber of reagent vessels which, at the
reagent vessel neck and the closure area, are positioned relative to one
artfot her by neans of a plate with corresqgnding recesses. The recesses

provi ded for the reagent vessel neck and "-Closure area are in this case
adapt ed wit h Fagbresact shews the area of the, prapriadement efiibe qpeniggimodide oBlan j ¢,
so that there is essentj ée\‘lsﬂﬁed earance between the |lids and the 20
plate. The result is that Tt T's hot possible to unscrew the lid using an
opener which has to engage around the |id edge during unscrew ng.

Advant ageousl y, such reagent kits can be opened using an opener according
to the invenéﬁi.on i@b\ggi ch the catch element has a toothed structure, the
reagent vessel81&t ing to the invention being closed with a |id which,
as_catch sl egrgbs, Nas shok GNRHERTE ' RIB0AAGHD B «SLorkGha!uf OrdnBEs £RrgRY "
pl ate. Engagenent of the opener around the |id can thus be avoi ded. e
invention is explai nedinsidenecariciet ail with reference to the foll ow ng
exanpl es, the enbodi nents bei ng described by way of illustration. In the
drawi ng: Figure | a shows an openi ng nodul e of an analysis systemin a
perspective \Hahes 280 Figure | b shows the side view of the opening nodul e
fromFigure Ia, F -13 Figure Ic shows the area of the snap-in el enent of

t he openi ng mod@te on ahowenball-gbapedcaiap;in Rilguemscdmect2th tb thadcadoers hww

al ternatiye enbodi nents of a.centring.unit arranged,centrally . inside a
carrier, 190 Figures 2d PAHHOBAOGHA,PUISEE A et Jd: SR AL Arpostiohdntered ALt cd
to the carrier, in a posibdeojocated outside a closure lid, and in a
position inserted into the closure lid, Figures 3a, 3b, 3c show

alternative enbodi nents of a reagent vessel lid,
Figures 3a, 3b,
3c show alternative embodiments of a reagent vessel lid,
Figure 3d shows an alternative embodiment of a snap-in element formed on the
15 underside of the carrier,

Figures 4a, 4b show external views of the closure lid according to the representation

in Figures 3a, 3b und 3c,

Figure 5a shows the components of a reagent cartridge with three reagent

containers, and

20 Figure 5b shows the reagent cartridge in the assembled state,

Figure 6 shows an alternative embodiment of a slotted snap-in element,

Figure 7 shows another alternative embodiment of a snap-in element,

Figures 8

and 9 show a ball-shaped snap-in element and a cone-shaped snap-in
25 element, respectively, which interact with a depression in a reagent

vessel lid,



Figure 3d shows an alternative enbodi nent of a snap-in elenent fornmed on
the 715 underside of the carrier, Figures 4a, 4b show external views of the
closure lid according to the representation in Figures 3a, 3b and 3c,
Firgure 5a shows the conponents of a reagggt cartridge with three reagent
containers, and 20 Figure 5b shows the reddent cartridge in the assenbl ed
state, Figur &1@rehBils shows ¢ 8rsh alteipatieherpbedigient off a snaprigrelespens dasignad as

el ement, Figure 7 shogﬁgﬁgﬁﬁ r alternative enbodi nent of a snap-in

el ement, Figures 8 an show’a bal | -shaped snap-in elenent and a
cone-shaped snap-in 25 elenent, respectively, which interact with a
depression in.a reagent. vessel lid, -14 Figune 10.1 shows a first
alternative &nBBeillent sbewna serapd aleppvieemberigephein snap-1g efesgnt dpyigney,
Figure 1052 shows a se ative enbodi nent of a snap-in el ement
desi gned 55 as a | eaf gg?ﬁﬁggﬁiﬁgure 10. 3 shows a slotted design of a
snap-in elenent, Figure 10.4 shows an alternative enbodi nent of a snap-in
elenent with _a crossed 10 slit, Figure 10.5 shows an alternative

enbodi nent off 1@e 85 i shevendlpticdidesighels wapsdn elemegt, and 15 Figure 10.6
shows an alternative enbodi nent of the snap-in elenent in a pin shape.

Al ternative enbodi nents: Different views of an analysis systemwth a
reagent cart Higlge 10@enishgwsradali@native erdfbdifreneofi fisrfapgn rebsndnd withoa ardsddc. A
cartridg? 120 positioned in an analysis system 100 contains three reagent
vessel s 1910, 111, twoSB% the reagent vessels 110 being cl osed, while one
reagent vessel 111

Figure 10.5 shows an alternative embodiment of a snap-in element designed as a

clip, and

15  Figure 10.6 shows an alternative embodiment of the snap-in element in a pin

shape.

Alternative embodiments:

Different views of an analysis system with a reagent cartridge opening module are

20  shown in Figures 1a, 1b and lc.

A cartridge 120 positioned in an analysis system 100 contains three reagent vessels
110, 111, two of the reagent vessels 110 being closed, while one reagent vessel 111
is in the opened state. An opening module of the analysis system 100 in Figures la

and 1b is identified by reference number 1.

25  The reagent cartridge opening module 1 of the analysis system 100 has a carrier 2
which, at its lower end, has a catch element 4 in the form of a sleeve which is pushed
over a lid 20. In the position shown, the catch element 4 is locked in a reagent vessel
lid 20. The reagent vessel lid 20 has a depression 22 into which the snap-in element
of the reagent cartridge opening module 1 is inserted. Snap-in elements 5 of the

30 reagent cartridge opening module 1 and of the reagent vessel lid 20 are designed

complementing one another, so that the reagent vessel lid 20 and the reagent



is in the opened state. An opening nodul e of the analysis system 100 in
Figures la and Ib is identified by reference nunber 1. 25 The reagent
cartridge opening nodule 1 of the analysis system 100 has a carrier 2
which, at its lower end, has a catch elenqent 4 in the formof a sleeve
which is pushed,  over a lid 20. In the position shown, the catch el enent 4
is |ocked incart%%?gWI%@géﬁe N 548 bepconnggied &2 gBnAnQHBesd the geaggnh yesse]
depressi on 2341 51§ QN e FRaitiafd SHEie nfluldTel BAYA0aRRE U biRR
openi ng m)dulél T1s nsertgﬁfigge%nag#l?nfée merts 5 of the 318 reagent
cartridge opdatiengA riethileé déscaipiombf tHeessnapagelomeuss designal @Otharcarribe 2 apded

conpl enenting one anqther, so that t reagent vessel |id 20 and the
reagent 15 ca?thq @gerld %ﬁm@nw&éﬁﬂtléld?f%a% eWa JR T olth Ml Ahdf E¥enand

the reagegt "béﬁﬁf;"and'zdeg%il%ﬁ a‘}ﬂeh[}‘ﬁ%e efhboll en?%ﬁf%: ﬁgagiiﬁieﬁi&ﬁm{??%?ﬂ t'Bﬁ gl e,

i.e. on the carrier the Tlatter. A cription o e snap-in
el ements 5, dreen Bigacks@d, 2 Sac3b,3cand 3dand alsorirdnh Eiguegs 0f/, 8 hed Peagent vessel
lid 20, as shown in Figures la, Ib and 1c, is given 5 below, and detail ed

al ternative odi.nments. of .the snap-in el enents can be ken .from Fi gures
2. oo za. I HRGURICKRoNNER ot GF e sriee opgning Mgl b1 FRSblr?
iI'lustrated Bﬁﬂbiblepmapfhetr%gén?%%’Mgec@ﬂeh{dgdﬁﬁdﬂgqniswsd@éw Br i-eclésring the

possible in “principle that the reagent cartridge opening nodule 17s also
used for rechogengvessas 1Heddémr thae dealeggent Oartridge apentniganoditle 1 fistghspards

cartridge,openin dule 1 first discards 10 the reagent. vesse|l |jd before
The reagtht” S EAedldetshL bRt e Sndes APwire detle ndhe hhuwfe
remai ni ng reag Rtk YL ERGEMaihifh reddeht vdQeldilggard. t he reagent vessel lid 20,
the reagent cartridge nmodul e can, for exanple, be positioned directly over

a discard station (not shown) at which the reagent vessel lid 20 is
det ached fr orhotdiscard thyeneaganh vessellie 20 pthaireagenveintridge medule oarr, for ¢xampde,15

reagent vessel 110, 111.is, to be ¢l os agai n, .the.reaqent.cartridge

openi ng modurs FPEtopd el e B foeRaf TyRAEiant shepdiah SHRE! Grdeh FEel o
the reagent Vi@gszelis ddt@chelilffotniht lreadene chid@diRNbpen@ss tlodhied1 2Hobvelér, oite t he
vessel neck 130. By neans of a rotational novenent of the carrier 2 in the

X-Y pl and3 t Heagepiacpssrl 14@skld|is 9 be closqdsagaiy, Hwargagant eartiidge qpeaigennodids el
110, 111, wi sape ti th nuyat.| i e Z
di rection bytffa}snta}}é(r)r%e@ﬁ}y %%E‘Feteglgg %\gf?{r%'gth? ga élheg[}?[g[t%hggﬁ%&ﬁg%sgﬁelr}p ; léolé%tpe 2
shows det ai | sheoteagedtergeatlid aotiits gt €Revdstg mREUl30. By akampenangtatioagent
movement of the carrier 2 in the X-Y plane, the reagent vessel lid 20 is screwed onto
the reagent vessel 110, 111, with at the same time continuation of the movement in

20  the Z direction by an amount corresponding to the rotational movement.

Figure 2 shows details of a reagent cartridge opening module 1 for opening reagent
vessels 110, 111, with a carrier 2 in which a centring unit 3 is movably guided. The
centring unit 3 is arranged centrally in the carrier 2 and extends along the carrier 2
inside a guide 12. The centring unit 3 is also connected to the carrier 2 via springs 8,
25 9. Atits lower end, the centring unit 3 has a snap-in element 5 which is here designed
in the form of a ball. The snap-in element 5 is surrounded by the catch element 4 of
the carrier 2. As in Figure 1, the catch element 4 is designed in the form of a sleeve,
the inside of the sleeve being provided with longitudinal ribs/longitudinal channels
(not shown) which permit locking in a correspondingly designed reagent vessel lid
30  20. The springs 8, 9 of the reagent cartridge opening module 1 are in each case
mounted via abutments 11, 7 of the centring unit 3 and of the carrier 2, respectively.

The reagent cartridge opening module 1 is connected via a drive shaft 6 to a drive



vessel s 110, 111, with a carrier 2 in which a centring unit 3 is novably
gui ded. The centring unit 3 is arranged centrally in the carrier 2 and
extends along the carrier 2 inside a guide 12. The centring unit 3 is also
connected to the carrier 2 via springs 8, 25 9. At its |lower end, the

centring unit 3 has a snap-in elenment 5°which is here designed in the form
of a ball. TH@itsKawhich capeffgpi bath agotutipna qReiemeany of s ceatring wikdapd alsoof

the carrier ZJerdhdlclldrhgHie dtindbPfactBhelt & ITMide Wil AT AP ER el By 07

of a sl eeve, |nS| eeve bei ng provi il

ri bs/ | ongi t udien@ingclinBetan be deigriddoan) Haki p’ercmrésﬂoﬁﬁllﬁgrl@nhﬁncﬁl of the
correspondi ngly desi gned reagent vessel |i 20. The springs 8, 9 of the
reagent cart ritffel D pEWEgrits dusnsures dhat ﬂﬂfhc@élélkg wniE @ is ﬁﬁ@!ﬁtl‘e@ﬂ% af ealiorent s
11, 7 of the ¢ é’a!nq&i,lnl t 3 and of the carrier 2, respectively. The
reagent cartridge opening nodule 1 is connected via a drive shaft 6 to a
drive -16 unit 12 which can effect both a rotational novenent of the
centring uni tA Sotatichahnsvemepesfuhadestrihgrunit® s autotmalitalBa¢ffevny £ p@aGondf t he
centring unit 3. In jts upper area, the <centring unit 3 can be designed as
a hexagon. A RSFFEELSHH FRyrseo ERkpdImenEstare Also cgmea@blezmd)rhlf:h thecGepprng umt
ensures that 4 %er&%%&'ﬁ& HMémé 61%&%&&911{ Tnd GLTR A Qa%gthla\?é‘a I%tdt

carrier 2. Arotational novenent of the centring unit aut ona caIIy
ef fects a rotmdvemmenodf thelverriealy the ca2ier Xfis thenksieen dirdaldi nents are al so
concei vabl e in which the centring unit 3 is received free in terns of
rotation e carrier 2, a ptati.onal _novenment of the car rier
2, the calb i Ep%atrﬁ%a?nww%fm 0y W{"Vfounrb(%ého‘an} Salth toy@e¥efher 10,
111, a drive ddffring(uigi 3 s&}favmh htsme%%fhetr@ o Ve 7 Nreci&Mhloh g%‘ﬂiﬁiléo
mnth it the carrler 2, 1In Z direction along an axis 1 r eagent
cartridge opeanigegt narthidgs dpeniﬂgemothhie 1. Mben dredlosfer tehd of ahe icerrie? 2nmetts aa

| at f th t th tc 43 ded
Chere PLaLe Souty Water I oo VeiseLlifl 207 prble shiEh litiiny £ pridedy (e ity
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no exact p05|t|on|n%go he catch élements 4 of the carr 2 with respect
to the cdfch vebsehbid28. hathisf pashiiong é‘@gﬂelstnowmmosiuodlr@mf thocatblaelemehts 4aft ch

| ts 43 th nt nd tch el f th
carrior 2 at b pfieh £ S8R TespeaRBbe curh ZEaRhR 4id GhkPRSE verwolo Ao et | or
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inthe Z direction is
carrier 2 at first possibly do not engage in one another. When the carrier 2 lies on the

reagent vessel lid 20, a continued movement of the carrier 2 in the Z direction is
20  stopped. A continuing movement of the centring unit 3 in the Z direction has the
effect that the centring unit 3 moves onwards inside the carrier 2 in the Z direction.
In this way, the spring 8, which has less spring strength compared to the spring 9, is
initially compressed, as is shown in Figure 2b. At the same time, the snap-in element
5 moves in the Z direction and emerges from the sleeve 4 of the carrier 2. In doing
25  so, the snap-in element 5 engages in connection with the corresponding snap-in
element of the reagent vessel lid 20. By means of a slight rotational movement of the
drive shaft 6, the snap-in element 5 secured on the centring unit 3 is then turned
inside the reagent vessel lid 20, with the carrier 2 and thus the catch element 4
following the rotational movement. The rotational movement takes place until the
30  catch elements 4 of the carrier 2 and the catch elements 43 of the reagent vessel lid
20 are correctly positioned with respect to one another and can lock in one another.

The outer sleeve 13 of the carrier 2 can now engage in the catch elements 43 of the



20 stopped. A continuing novenent of the centring unit 3 in the Z direction
has the effect that the centring unit 3 noves onwards inside the carrier 2
in the Z direction. 1In this way, the spring 8, which has |less spring
strength conpared to the spring 9, is initially conpressed, as is shown in
Figure 2b. At the sane time, the snap-inldl-enent 5 noves in the Z

di recti on andeagent yesself lid R0t ihe sleewy &3 4f ghe tcharier & beieg Rishdd wikhi thg @fchso,

the snap-in elenent 5 engages in co iogn.with the correspondi nap-in
el oot of RIS RYIDE LR S5 LY. Acafberotaliongh BRYCTRGY &f AGrve.
novenent of ther ediak Vs Stk thdf thd R‘ﬁ%@rﬁ B35eN1ig OTBNEwS (RSP RHaI o tdifent,

centring unit 3 is then turned 1insfde the reagent vessel |1d 20, wth the
carrier 2 andetdnse thdheatchnelmentsedant 48 artdbiledi swguiehein wrms iof malatiomvadent .

The rotation venment take until the 30 catch elengents 4 of .the
carr] er 2 andsBe GERER SPERLh{t 133 R bR Bt VE Sad PR olesbt e
correctly poghich@R&tknt éfthé RSBERIvetR1 AAE2GBAE Biedesfitdd 8 TbrgREHinh IR US as
another. The outer sleeve 13 of the carrier 2 can now engage in the catch
el enents 43 ai Figuee 44 and dsmantongicgiieil chamhex 1 ashie Figwede 13 of the carrier
2 being pushed with the catch elenents 4 over the reagent vessel lid 20. A

further rotat,o alla‘ novenent ofﬂfﬂ&\hef tg:%:i ve ghaLt.dG has .t he e(i{’{legt .t hat -t he
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el enents 4 angrediorpiseffepeldafl ob@G UL Y ithpede@hTnfirewRaifi tRE readBht vesédlUm t he
reagent vessel 110, 111 can be screwed open. It shoul'd be noted that the

catch el é4ent28 of the reagent vessel lids 20 can be designed as
| ongitudinal ribs 43 as in Figure 4a and al so as | ongitudinal channels 21

as in Figure | ght S t t ent rtri eni ng
modul e 11 n FRgire 25 anE T o Ble GoPRURLRce sy JHF oRETRE A Al oL 176
unscrew ng ofl 11hk ig ebgainie 2es pedsidle o pditidd theFreggene Sarid@nsheinghavddlbg
descri bed procedure for opening a reag&nt vessel 110, 111. It is of course
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to the reage ssel: L1 ds. | LY i tyat ment s
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before the snap-in_elenment 5  engages in connection with the reagent vessel
lid 20. The &B83geF HrePpeekaywith thsdeagant vessellid@thary centring of the

centring unit 3 and thus
The described procedure permits preliminary centring of the centring unit 3 and thus

-

of the carrier 2 relative to the reagent vessel lid 20, affording simplifcation of control
processes in the analysis system 100. When the screw connection between reagent
20 wvessel 110, 111 and reagent vessel lid 20 is released by the rotational movement of
the reagent cartridge opening module 1, this is moved away from the reagent vessel
110, 111 in the Z direction. The reagent vessel lid 20 can now be discarded into a
waste container. To release the reagent vessel lid 20 from the reagent cartridge
opening module 1, projections 14 of the carrier 2 are guided against a holding device
25 15 If the reagent cartridge opening module 1 is moved in the Z direction, so that the
carrier 2 in the analysis device abuts against the holding device 15, only the centring
unit 3 is moved inside the carrier 2, and the reagent vessel lid 20 connected to the
centring unit 3 follows the movement, as is shown in Figure 2¢. The spring 9 is thus
compressed, the spring 8 relaxed. The reagent vessel lid 20 follows the movement of
30  the snap-in element 5 until the reagent vessel lid 20 inside the carrier 2 is guided
against the end face 10 of the blind hole. By means of the vertical movement of the

centring unit 3 relative to the carrier 2, which is held back by the limit stop 15, the



of the carrier 2 relative to the reagent vessel |id 20, affording
sinplifcation of control processes in the analysis system 100. \Wen the
screw connection between reagent 20 vessel 110, 111 and reagent vessel I|id
20 is released by the rotational novenent of the reagent cartridge opening
nmodule 1, this is noved away fromthe redfent vessel 110, 111 in the Z

di rection. Tikentrigggaie iwgﬂeacl bachrclzm@:mhn@wm 2dingit thegreageinhvessel lid2@ ise
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the carrier 2 IS gw ded agai nst the end face 10 of the blind hole. By
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promote a reliable snap-fit connection with the ball 5 of the centring unit.

20  Figure 2e shows the already described procedure in which the carrier 2, in its lower
area, is pushed over the reagent vessel lid 20, the locking elements of the carrier 2
and of the reagent vessel lid 20 each locking in one another. At the same time, the
ball 5 snaps into the depression 22 of the reagent vessel lid 20. The suitably concave
shape of the depression 22 in the upper area 24 of the reagent vessel lid 20 not only

25  ensures a reliable snap-fit connection, but also ensures that the plastic of the reagent
vessel lid 20 is not exposed to any excessive stresses when the ball-shaped snap-in
element 5 is snapped into place, thereby avoiding damage to the reagent vessel lid
20. This is particularly important if the reagent vessel lid 20 is not discarded after
opening, but instead is intended to be used to reclose the reagent vessel 110, 111 in

30  the further course of the operating procedure.

Figures 3a, 3b, 3c and 3d show different embodiments of reagent vessel lid and snap-

in element.



state. The outer jacket of the reagent vessel lid 20 has catch elenments 43
in the form of longitudinal ribs, as have already been described in
connection with Figure 1. In the upper area 24, the depression 22 is
fornmed by concave recesses 24, so as to ngonnte a reliable snap-fit

connection with the ball 5 of the centri’ uni t Figure 2e shows the
al ready descHilgbg 3380wy er%OSrSrﬁeﬁmleH?w %%P@rvezsel il 3Q whichgaeeordingety i s
pushed over rier
2 and of t hgﬁbf‘é‘é’g@%%qﬁﬁé’é&éﬁﬁd Jéégé g%dc#qﬁ)ocﬁl ﬁgéglr}tlgﬁlgéﬁe ag tﬁjg?stebg\?ﬂ
same tinme, theagehaléssd 1@ shas tthreéal & ldajk; és sheotseZibcofdingh o ﬂeageﬂttloneissel
lid 20. The suitably concave A shape of the depressiqn 22 in the u ar ea
24 of the re&&%‘i‘ﬁ““xﬁ’é’é’s’é‘!s HERATo Gt 5o ogh gD S50 ats Groedsrasiom Ab-(ne
connecti og, H g so ensures that the plastic of the reagent vessel lid 20
i's not exposed toO any excessive stresses when the ball-shaped snap-in
element 5 is snapped into place, thereby avoi ding danage to the reagent
vessel |id 2he réhgent vesselalid 2@ hhas leynicathostaped defressivn 22 aendonveiementatyl d 20
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invention, | $erhdy %lﬁ‘éjsﬂaﬁ fitkbandchhgad area to the vessel neck 130 and its
thread portion 31 (not 5 shown). The reagent vessel |lid 20 has a conically

shaped depression 22. The conpl ementary snap-in element 5 of the centring
unit 3 has a Tsoleckdhe sfhigp@ veisbed Hid 20 eso b réagentt cartridgp epeningandRde 1Bdwause
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additionally permts a secure snap-fit connection l'ock the reéagent
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are not integrated into the cover plate of the reagent vessel lid 20, but instead are

designed as longitudinal channels 21, as in Figure 2d, this places demands on the

reagent cartridge to satisfy the space requirement of the reagent cartridge opening
20 module 1.

If the reagent cartridge opening module 1 is consequently used in an analysis system
100 in which there is only slight space, or no space, available for integration of the
reagent cartridge opening module 1, the reagent vessel 110, 111 can be made
smaller. For this purpose, it is possible, for example, to reduce the thread depth 39 of

25  the thread 31 so as to minimize the diameter of the lid. However, any reduction of
the thread depth 39 should only be to an extent which ensures a reliable sealing of
the reagent vessel 110, 111 and sufficient stability of the reagent vessel lid 20 and of
the sealing lips 25.

Figure 3b shows an embodiment of the snap-in elements 5 which is complementary
30 to that in Figure 3a. The snap-in element 5 according to Figure 3b is of conical

shape, so that, once again, insertion of the snap-in element 5 into the depression 22



into the cover plate of the reagent vessel lid. As has already been shown
in Figure 2, 15 the reagent vessel lid 20 also has sealing lips 25 which
ensure reliable sealing of the contents of the vessel. However, if the
catch el ements 43 of the reagent vessel |0 20 are not integrated into the
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shape, so that, once again, insertion of the snap-in elenent 5 into the

depression 22 - 20 of the reagent vessel |id 20 is nmade easier upon
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Fi gures 4a anothbr, showoptedf strucede 44 thas aatobligue odrdibursivins [infts fowaagent 1,
vessel lid 20, 10 The latter has, in _a cover plate 40, a depreﬁsion 22

whi ch serves thgreaeam apssehlié £ hanongitugial ibs (yuhich agsused 1 SCIEEhf sagert of
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area 42, however, the longitudinal ribs 43 are not continued, so that here the lid
diameter can be reduced. Because of the reduced diameter of the lid, a sleeve 13 for
example, as shown in the earlier figures, can be pushed over the reagent vessel lid
20 20. For the preliminary centring of the catch elements, the sleeve 13 for example is
pushed over the upper arca 42, the centring unit 3 additionally snapping into the
reagent vessel lid 20. The catch elements 4 of the carrier 2 are then arranged in an
upper area of the sleeve 13, so that they can lock into the catch elements in the cover
plate 40 of the reagent vessel lid 20 when the sleeve 13 is already pushed over the
25  area 42 of the reagent vessel lid 20, In this way, the carrier 2 can be positioned
relative to the reagent vessel lid 20 by the sleeve 13 alone or in additton to the snap-
fit connection. Engagement of the catch elements in one another can thus be easily
ensured. By this means, catch elements of small size can also be reliably positioned

with respect to one another and lock in one another, without imposing great demands

30 on precise control of the carrier 2 or on the design of the catch elements.

Figures 5a and 5b show by way of example a plurality of reagent vessels 110, 111

which have a closure according to the invention and which are joined together to



catch elenent of the carrier 2. To facilitate insertion of the catch

el enments in one another, the toothed structure 44 has an oblique
configuration. In its |lower area 41, 15 the reagent vessel lid 20 has

| bngi tudinal ribs 43 which are used to screw the reagent vessel lid 20
onto the reagent vessel 110, 111 in the~ Bﬂoductlon process. In the upper
area 42, howg‘)@ii a reagent kb Jligurdidashows the zeagent aessels Id@rinitheepened stath dthener e

the Iid diangter. can,b ed, Because o e ed dlane er _of the
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ensured. By MHihsedeans, catch elements of small size can also be reliably
positioned wth respect to one another and lock in one another, without
I mposi ng_great demands 30 on precise control of the carrier 2 or on_the
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Figure 4. 10 In area 140 o he reagent vesseéls 11 111
reagent vessdhener k¥ d18®has recesses 152 which permit transport of the reagent klt w1th1n the

analysis system 100. The analysis system 100 for this purpose has gripper means
20  which engage in the recesses 152 and permit lifting or adjustment of the reagent kit.
The reagent vessels 110, 111 have, in their lower area, an obliquely shaped vessel
bottom (not shown) tapering towards the centre. This is intended to ensure that a
pipette needle, which always sucks fluid from the centre of the reagent vessel 110,
111, can also easily remove small amounts of fluid residues from the reagent vessel
25 110, 111. To ensure that the reagent vessels 110, 111 can be securely placed and
transported in the analysis device 100 despite the obliquely shaped bottom plate, the
reagent vessels 110, 111 have a bottom area 143 in which the reagent vessel 110, 111
is in each case placed and held. The bottom area 143 can be divided along partitions
144 into individual bottom parts 145, 146, 147. Each reagent vessel 110, 111 has its
30  own clip-on bottom part 145, 146, 147. The reagent vessels 110, 111 are individually
filled and screwed closed, cach with its bottom part 145, 146, 147 in place, and only

then mounted in a cartridge.



t he reagent vessels 110, 111 have a groove 141 which interacts with a
correspondi ng channel 153 of a top 150 and enters into a snap-fit
connection with this. The top 150 is in this way firmy connected to the
reagent vessel, with positioning of the reagent vessels 110, 111 relative
to one another. The top 150 has up to t hPée recesses 151 15 which are
shaped cor r edhwRbiddse be corceivyableytor damp die sRZeMeveswlydi) Mdsad the battom |
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area 143, whiLhoaad sfdEf HemBRIS! 8SmPAKs R QAShiBRExteAdd pARIBOH! BEaR]sd e,
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This too can be varied, as is indicated by the greater slit width 53.1 in Figure 6. The
longitudinal slit ends at the tip 61 of the slotted snap-in element 51. On its
20  circumferential face, it has a snap-in channel 32b which is concave and ring-shaped.
Above the snap-in channel 32b, the slotted snap-in element 51 extends with a
cylindrical contour 59, whereas the area of the slotted snap-in element 51 lying

below the snap-in channel 32b is essentially conical.
Figure 7 shows a further alternative embodiment of a snap-in element.

25  The illustration in Figure 7 shows a divided snap-in element 54 which has a first
snap-in element half 55 and a second snap-in element half 56. The snap-in element
halves 55 and 56 are connected to one another in an articulated manner at a hinge 58,
and a spring 57 is arranged between the inner sides of the snap-in element halves 55,
56. The jacket surfaces of the snap-in element halves 55, 56, shown in cross section,

30 also have a concavely shaped snap-in channel 32b. Above the snap-in channel 32b,

the snap-in element halves 55, 56 extend in a cylindrical contour 59. Below the snap-



111, as is shown in Figure 5b. If an identical top 150 is used for reagent
kitswith a 10 different nunber of reagent vessels 110, 111, this neans
that, as is shown in Figure 5b, sone of the recesses 151 for the reagent
vessel lids 20 are not utilized. However, this is of no great inportance
for the course of an analysis_procedurefzﬁrgure 6 shows an alternative
enbodi ment ofin ghamet 32y thenmep-imelsmenehal vesA s 56 arecapproramalely ednicabtapesing
conprises a %it }/'\{niﬁgh extends parallel to the axis of 15 synmmetry and

whi ch can be dg§Pgﬁe inafirst slit length 52. Depending on the desired
resiliency properties of the slotted snap-in elenment 51, the slit can have
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in Figure 7 a snap-in €l ement 54 which has a first snap-in
el ement half 55 and a second snap-in elenment half 56. The snap-in el enent
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circumferential snap-in channel 62 is located in the upper area 24 of the conical tip

23.

Figure 9 shows a snap-in element 5 which is formed on a carrier 2 and on which a
20  snap-in channel 32b is formed. The snap-in element 5 has a cylinder part 59. When
the snap-in element 5 designed with the snap-in channel 32b is moved in the
direction of insertion 63 towards the conical tip 23 of the reagent vessel lid 20, the
protuberance 34 in the upper area 24 of the conical area 23 locks into the snap-in
channel 32b of the snap-in element 5, by which means a secure snap-fit connection is

25  established.

The illustrations in Figures 10.1 to 10.6 show various alternative embodiments of a

snap-in element used on a reagent cartridge opening module 1.

For exampie, the snap-in element 5 shown in Figure 10.1 can be designed as a leaf
spring 64, with a number of spring tongues 65 adjoining a cylindrical portion 59 of

30 the carrier 2. The spring tongues 65 of the resilient snap-in element 64 can be



gripping of the reagent vessel lid 20. Figures 8 and 9 show how a

bal | -shaped snap-in elenent or, respectively, a snap-in 10 el enent
designed with a snap-in channel, interacts with correspondi ng depressions
i nsi de the reagent vessel lid 20. Figure 8 shows a ball-shaped snap-in

element 5 formed on a carrier 2 which cartde nmoved in the direction of
i nsertion 63 isntwdahan paglgafid0; de oBe angtherpalthonzh thisdy ant absphuel ne¢qsgary0 has

a conically ed tinp . ich, j i rati i i h&o LD
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the coni cal tinigraets with g.osmplenseialy raised apd iim the wald materiahef e depressioned? on a

carrier 2gan ' ap-in channel 32b is fornmed. The snap-in
el enent 55hag)f§%cegﬁéﬁlg§?ssgﬁl?q§@9. When the snap-in elenent 5 designed with

the snap-in channel 32b is noved in the direction of insertion 63 towards
t he conical tHigur230df alkdehovesas emdp-inedamént| S, dvlidch cdrhiee depigited s rasgiateed3éaf n
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of the depression 22 5 of the reagent vessel lid 20. Figure 10.2 also
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51. On the carrier 2, which nerges into the resilient snap-in elenment 51,
15  which is designed only with a slit 68. Because of the missing recesses 66, the
elasticity of the two halves of the snap-in element separated by the slit 52 is
considerably less than the elasticity of the snap-in element 51 above whose cylinder
part 59 the recesses 66 are located. The snap-in element 5 designed with a slit 68 also

has, above the tip 61, a concave shape 32b designed as a circumferential groove.

20  Furthermore, Figure 10.4 shows an alternative embodiment of a snap-in element 5
which is provided with a crossed slit 67. This means that the individual
circumferential segments of the snap-in element 5 which are separated from one
another by the crossed slit 67 are given an elasticity which is greater than the
elasticity of the snap-in element 5 having a single slit 68. The individual segments of

25  the snap-in element which are separated from one another by the crossed slit 67 also
have, above the tip 61, a concave recess 32b which interacts with a depression 22

(not shown in Figure 10) of the housing lid 20, as has been described in detail above.

In addition, Figure 10.5 shows an alternative embodiment of a snap-in element 5
designed as a clip 69. The clip 69 comprises individual clip branches 71 which are
30 arranged at an angle of approximately 90° to one another. The individual clip

branches 71 also have a concave shape 32b on their outer circumference. Moreover,



recesses 66 are arranged on both sides of a longitudinal slit forned in a
first slit length 52. A cylinder part 59 extends bel ow the recesses 66.
This cylinder part 59 is 10 in turn adjoined by the concave shape 32b which
rdunds out into atip 61 of the snap- in elenent 51 designed as a | eaf
spring. By neans of the naterial_meaknesgsafforded by the recesses 66 on
the circunf etldhekp 6P it |96 tebilan design and bas 2 dioHow| casity A2t extemgding frp thret axdalt o

t he hal ves of]%gﬁ)sé égﬁ%ﬁgap-in el ement 51 separated by the slit 52.

Fi gure 10.3 al'so shows ap-in element 5 in which the recesses 66 are
absent and 15 which is designed only with a slit 68. Because of the
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Furt hernore, féingadr € 10. 4 shows an alternative enbodi nent of a snap-in
element 5 which is provided with a crossed slit 67. This nmeans that the

i ndi vi dual ircunferential, segnents of the snap-in elenment 5 which are
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branches 71 whil elyo dorshgenaprinaigyecht Stdesignechgy ®clgf inapp ilbostratdreingFigaret10.one
anot her. The individual clip branches 71 also have a concave shape 32b on
their outer circunference. Mreover, 25 the clip 69 is of tubular design
and has a hollow cavity 72 extending in the axial direction of the clip
69. In addition, figure 10.6 shows a further alternative enbodi nent of a
snap-in element designed as a sinple pin 70, the carrier 2 having a
cylinder part in which, inthe 5 |ower area above the tip 61, a
circunferential groove of concave shape 32b is forned.



Dependi ng on the enbodi nent and on the desired stiffness, possible
matefials for the resilient snap-in elements 5 shown in Figures 10.1 and
10.2 include plastics with good slide and resiliency properties (for
exanple POM and netals, such as steel, %r 10 other spring materials, for
exanpl e phosphor bronze. Metal materials fre preferably wused in the
enbodi ment s &dstohecergaee nunkareent 5 shown in Figures 10.1 and 10.2, and
al so for the snap-in elenment 5 designed as a clip inthe illustration in
Fi gure 10.5. List _gf .refer. ! rs.-26 1 reagent cartridge opening
nodule 2 ca#rierngggéhaﬁﬁﬁggﬁﬁﬁﬁﬂyﬁm ulg’atch el ement 5 snap-in elenent 6
drive shaft 2 firshrri@gbutnent 8 first spring 10 9 second spring 10 first
projections 1 i second abutment 12 guide 13 sleeve 15 14 second

proj ections 315 h&FPMRgUBEyvi ce 16 axis 20 reagent vessel lid 21
Iongitudigal4changﬁ£ﬁelagng2 depression 23 conical tip 24 upper area 25
sealing lips 31t rea&

5 snap-in element
6 drive shaft
7 first abutment
8 first spring

10 9 second spring
10 first projections
11 second abutment
12 guide

13 sleeve
15 14 second projections
15 holding device
16 axis
20 reagent vessel lid
21 longitudinal channels
20 22 depression
23 conical tip
24 upper area
25 sealing lips
31 thread
25 32a  convex shape of snap-in element
32b  concave shape of snap-in element
33 catch element
34 protuberance
39 thread depth
30 40 cover plate
42 vessel lid jacket
43 longitudinal ribs
44 toothed structures



25 32a convex shape of snap-in elenment 32b concave shape of snap-in

el emént 33 catch el enent 34 protuberance 39 thread depth 30 40 cover

pl ate 42 vessel |id jacket 43 longitudinal ribs 44 toothed structures 50
soft part 51 slotted snap-in elenent 52 first slit length 52.1 second slit
length 5 52.2 third slit length 53 fird¥-slit width 53.1 second slit

wi dth 54 di vibed seofapattn el enent 55 first snap-in element half 10 56

second snap-i.n el nt half 57 spring el enent 58 hinge 59 cylinder part of
L O

snap-in ele surface of 23 15 61 tip of the snap-in
el ement 62 pgeri phﬁ@g@lﬂ]@ﬁgfﬂnel 63 direction of insertion 64 snap-in

el ement 65 spring tongue 20 66 recess 67 crossed slit 68 slit
52.1 second slit length

5 522 third slit length
53 first slit width
53.1 second slit width
54 divided snap-in element
55 first snap-in element half
10 56 second snap-in element half
57 spring element
58 hinge
59 cylinder part of snap-in element
60 smooth jacket surface of 23
15 61 tip of the snap-in element
62 peripheral channel
63 direction of insertion
64 snap-in element
65 spring tongue
20 66 recess
67 crossed slit

68 slit
69 clip
70 pin

25 1N clip branch
72 hollow cavity



69 clip 70 pin 25 71 clip branch 72 hollow cavity -28- Roche D agnostics
GrbH January 27, 2004 RD21449SG | B/ WH dol PATENT CLAIMS 5 1. Reagent
cartridge opening nodule (1) for openi_?g_ reagent vessels (110, 111),
conprising - a carrier (2) which, at i | ower end, has a catch el enent (4)
whi ch can | odioche dhagrsisiicslgmbllst rotation in a reagedanwaey8@d)2004d ( 20)

provided for this purpose, so 10 that a rotational 0 tch
el enent (4) causes a rotational novenent of the rea@ﬁﬁ%gg?ebm@m
provided for this purpose, - a centring unit (3) which is essentially
guided inside the carrier (2), - the centring unit (3) having, at its |ower

end, a snap-in elenment (5, 51, 54, SRS Lﬁqyl%\,hl ch can engage in a
e‘l: I 2

snap-fit connection with the reagent vess 0) 15 provided for this
pur pose, go that the reagent vessel lid (20) clings to the snap-in el ement
(5, 51, 54, 64, 69, 70) and at least partially follows the novenent of the

snap-in elenment (5, 51, b4 64, .69, 70). 2..Reagent cartridge, o i

rodul e (1) - adcor kg s BEe dPininE mdgite 61} 8 CEame R e Phg Tl ) 13-

gui ded novably idnipiRidgarrier (2). 3. Reagent cartridge opening nmodule (1)
according to Caiml, in which the snap- in elenent (5, 51, 54, 64, 69, 70)
in part has a cdneuuer éhapbich3abits lpgersendrbag ematdaelemenigét)opkich egnodul e
(1) accoridng t i m i n ich the snap- . nent 1, 54, 64, 69,
70) 1 part has s Aghingl Bititngh o0t Bsg ufh COEPRR asy dorBimiosroit o
(1) acconding tah4dl ai fRationaB Mbvedmenk NoVhe fRatchhBleSRAP-(UD QLAIEAT rditional,
54, 64, 69, 70) essentially has a conical shape (32). 30 6. Reagent

cartri dge openi HBOYRFeRM @f(hP)fﬁ@@EbYQﬁFﬂdjidt@O@fﬁgiﬁlﬁ fori thisgireaset he cat ch
- acentring unit (3) which is essentially guided inside the carrier (2),
- the centring unit (3) having, at its lower end, a snap-in element (5, 51, 34, 64, 69,
70} which can engage in a snap-fit connection with the reagent vessel lid (20)
15 provided for this purpose, so that the reagent vessel lid (20) clings to the snap-in
element (5, 51, 54, 64, 69, 70) and at least partially follows the movement of the
snap-in element (5, 51, 54, 64; 69, 70). |

2. Reagent cartridge opening module (1) according to Claim 1, in which the

20 centring unit (3) is guided movably in the carrier (2).

3. Reagent cartridge opening module (1) according to Claim 1,. in which the snap-

in element (5, 51, 54, 64, 69, 70) in part has a concave shape (32b).

25 4. Reagent cartridge opening module (1) accoridng to Claim 1, in which the snap-
in element (5, 51, 54, 64, 69, 70) in part has a convex shape (32a).

5. Reagent cartridge opening module (1) according to Claims 1, 3 or 4, in which
the snap-in element (5, 51, 54, 64, 69,‘70) essentially has a conical shape (32).
30
6. Reagent cartridge opening module (1) according to Claim 1, in which the catch
element (4) has a tooth structure (44).



el ement (4) has a tooth structure (44). -29 7. Reagent cartridge opening
nodul e (1) according to Caim6, in which the toothed structure (44) has
obliquely positioned teeth. 5 8. Reage_gé_ vessel (110, 111) a screwon

r

reagent vessel lid (20) conprising, - eagent vessel (110, 111) with a
vessel for storing a reagent, and with a vessel neck (130) which has a
thread (31), - a reagent vessel |id (201jt whi ch conprises a jacket (41, 42)
in the form of dReagenthentrsgecypanige magle 4l)c avrdipg dpeClaam) oui cHhielb\be s
one face of the holl |inder for. e j et, so that the reagent
vessel Iid (20) ‘P@‘I"Si%\é%ﬁ“‘ﬁ%rﬁé‘r"@?‘asé’%g@%&X?gé’;rgﬁd]‘gm& h a thread (31)
extending inside the jacket, so that a screwed connection of the reagent
vessel |id (20) to a reagent vessel neck (130) is permtted, 15 - and the
cover plade (%0)Resgenthessedfbjdhi | Dassedw-on deqgen) vased lid GRlagempristament (22,
23) which is configured in such a way that it can engage in connection with

a corresponding snap-in e nt (5,.51, 54 .64, 69, 70), and the reagent
Vessal 118 (20 nidetntyerb (L) HUna posy fbptoraga ekt RO 8 Enent
20

whi ch | ocks secufel Y1 RIS hdsOf Btda@R31)n a catch el ement provided for
this purpose. 9. Reagent vessel according to Caim8, characterized in that

the catch el emert seagént vdseelrleh2ht whiek sehpirises ¢ J@kea(€l,dEdi ignidd fasm of a
| ongi tudi,nal rihs . (43) or, as .longitudinal channels (21). .25 10. ent
vessel "addr ai ngilbichulides fmg " Giet e RAGK MR ooVl e il rechaiew
surface has ri bscyﬁiﬁéép foRed ﬁj?'tﬁéﬁﬁﬁ{et,asbﬂﬁat(tﬂ;@}eagéntt\%sell aaked) RWpkAeAvArds
snooth. 11. Reagént vessel according to Caim3d or 10, characterized in
that in which thebotBinfasagent vessel lid (20) has teeth (44) on the cover

plate (40). 12. ent el acgcordi 0.one. of e above, cl ai np
Char acter zed. i W AZOIGE C MPRR e ia by 1B febaLi SPRELE e of or m
of a depression &823a§bﬂt&s§emﬁd'(M)ttsalr@ergeﬁa‘vés&xﬁ nkéld(130¥is gerflffldgned as a
tapered cone (23). -30
15 - and the cover plate (40) of the reagent vessel lid (20) has a snap-in element (22,
23) which is configured in such a way that it can engage in connection with a
corresponding snap-in element (5, 51, 54, 64, 69, 70),
- and the reagent vessel lid (20) has, in the upper area (24), at least one catch

element which locks securely against rotation in a caich element provided for

20 this purpose.

9. Reagent vessel according to Claim 8, characterized in that the catch elements of
the reagent vessel lid (20) are designed as longitudinal ribs (43) or as

longitudinai channels (21).

25 ,
10. Reagent vessel according to Claim 8, in which a lower part (41) of the jacket
surface has ribs (43), and an upper area (42) of the jacket surface 1s smooth.
11. Reagent vessel according to Claim 8 or 10, characterized in Vthat in which the
30 reagent vessel lid (20) has teeth (44) on the cover plate (40).

12. Reagent vessel according to one of the above claims, characterized in that in
which the snap-in element protrudes in the form of a depression (22) into the

interior of the lid and is deéigncd as a tapered cone (23).



13. Reagent vessel according to one of the above clains, in which the
snap-in elenent (5, 51, 54, 64, 69, 70) is designed in the formof a
depression (22) which has a groove (62) on the inside. 5 14. Reagent
vessel according to one of the above ch@ins, in which the snap-in el enent
(5, 51, 54, 64, 69, 70) is designed in the formof a depression (22) which
has a protuberance (34) on the inside. 10 15. Reagent vessel according to
one of the abBvBeagemt rmssc\}\kmwdrr@a@ebhc wésthelaboivel cldi@®) in svhietd eéheobnapi-inl east
two different plastics with different hardnesses. 16. Reagent vessel

according to O 8lemers, ph. %.664162 HO) irdesigasd fribe formyehr dsptession (22)whichy)

whi ch forns the 51, 54, 64, 69, 70) with the conical
tip 15 (23) |sh%%r Pgéétr)s??fé?&§dgstlc than the rest of the reagent

vessel i3l (20). 17. Reagent vessel according to one of the above clains,
which is connected to at _|east one further reagent vessel (110 111) to
form a reagedt Bﬁ@genisfesqné@g@?fﬂmsegs@ne £ dbe dAbaYe aims aitmwich (ha svap-in t he

upper area of tgfépga?i?ﬁg@tl 542%4\/ % 131%§%§ea Cthe 'fgnﬁ&;'i{'g%rg&l&n 236@%%1' ng

el ement (150) to reagen’t car 0 en

(1) accoridng thaﬁpidmﬁbrarﬁhmaainaheﬁsﬁieln that a slotted snap-in el errent
(51) is provided on the carrier (2). 25 20. Reagent cartridge opening
nodul e (1) according to Claim19, characterized in that the sl otted

snap-in g emgat R%:g%%n '@%fgﬁﬁécgpcﬁg%%?%ég%k e Og%yélé.lﬂlqr Wha é Yea&%@) es@F U 4

snap-fit groove seen I rec I'hsertion

carrier (2), hag2® i made oflatdedbt (vod JiffeBéht %hsti&@gl@ﬂiffatmtﬂfafdiﬂﬁe@pem ng
nodul e (1) according to Claiml1, characterized in that the carrier (2) has
a divided snap-in el enent (54) whose snap-in elenment halves (55, 56) are

connected t0gnR.a0ak Bedsel & chrdi gg%qga[m? tn- whi @ﬂruﬁg o Z{:a}ieﬁqy?ésgém{dloo)

with a reagent cartridge openin accor
conprising - a dlﬂ)vmcmfdm(s]me}nammdiemmtc(m od, 64 GM@0rwithithe c¢rdgalitip such

a way th t he qQf the carri 2 a ven in a
rotati onal nove t‘SB&? fFe%é? asfc thanith ‘(?E/itz?ﬁilﬁgf{f)gem VCSSC?llg (5

17. Reagent vessel according to one of the above claims, which is connected to at

least one further reagent vessel (110, 111} to form a reagent kit.

18. Reagent vessel according to Claim 17, which in the upper area of the reagent

20 vessel (110, 111) 1s connected to a holding element (150) to form a reagent kit.

19. Reagent cartridge opening module (1) accoridng to Claim 1, characterized in

that a slotted snap-in element (51) is provided on the carrier (2).

25  20. Reagent cartridge opening module (1) according to Claim 19, characterized in
that the slotted snap-in element (51) is designed conically or cylindrically (59)
above a snap-fit groove (32) and, seen in the direction of insertion (63) of the

carrier (2), has a tapered end (61).

30  21. Reagent cartridge opening module (1) according to Claim 1, characterized in
that the carrier (2) has a divided snap-in element (54) whose snap-in element

halves (55, 56) are connected to one another in a hinged manner.



- in such a way that, with the sanme drive unit or a further drive unit
(112), a novenent of the centring unit (3) is effected which is
essentially perpendicular to the plane of the rotational novenent, - a
control unit matching the novenents of,the carrier (2) and of the centring
unit 10 (3) to one another. 23. AnalySis systemaccording to Caim22,
which is suitable for opening a reagent vessel (110, 111) according to one
of Clains 8 2D Ahalyds sRdemM@Ohpuith arresgeaniartridgsaaneningmedise §1)(aceordingle)
conprising the following nethod steps: - producing a snap-fit connection
bet ween a snap- i) b $@RPISWE 51, 54, 64, 69, 70) of a reagent cartridge
openi ng nodul e (1. and. i, t iex @4 in siha §8y tha0}hedatch
reagent vessel %ijd(}jw?%}t?lﬁ}%ggésgén@%ggg% ?%e?%)ln %ei ng 8%0 connect ed by
. screwing to a rergRRAt (S cdrier (2263n b déven jora rptationalroovemant by dekdmyg a
catch elenment (4) of the reagent cartridge opening nodule (1) into a catch
el enent of the pedgbld. avskssel |id (20), so that the reagent vessel lid

(20) and the reagent hdge | Eqﬂ.w : I vehinit @gal, nst
rotation in (')ne"gﬁ%(f%gf‘{’g)égﬁ-g’ Wu?ﬁﬁ%%g?‘ e cae'{eL(]:I&P‘)e)Irea(r)reﬁjrf;tth%](e%’i and tﬁe_ )

toot hing (44) ofpdvemeheapgRtcentingninigd) ioeffeitedywinubuis es{eb)iallpperpendicuipt  of
which a rotational novenent of the reagent vessel lid (20) is effected,
until the screwtbthe panerridhe snatmalBeNcT elgent vessel |id (20) and reagent
vessel (110, 111) i sent | al | : e @neini( S,
51, 54, 64, 69, af@yﬁgfa}lﬁgla@glg%%[@%‘S‘?ﬁ?ﬁﬁg@%gﬁ%};ﬁ?ﬁga%% e (1) into a
directiopgwhi ch (sstoemeenbihet.l y perpendicular to the plane of the
rotational novenent, the reagent vessel |lid (20) clinging to the snap-in
el ement (5, 51, 54) of the reagent cartridge opening nodule (1) and at

| east partiallyy foll ow : LRt & enibRtaheskehor
openi ng reag(ght [i/neaggsgﬂég %ﬂg&ﬁ\f?%c@ég%?%y Itnclgﬁté% gfﬁblzﬁf,%ri%? vmhl@ch gig[ he
snap-fit connectyegsl {11051 1 Praavodes ta qae ef Chaimadyto@dnt ri ng of the carrier
(2) wth respect to the reagent vessel |lid (20). 5

15 24, Method for opening reagent vessels (110, 111), comprising the following
method steps:

- producing a snap-fit connection between a snap-in element (5, 51, 54, 64, 69,
70) of a reagent cartridge opening module (1) and a snap-in element (5, 51, 54,
64, 69, 70) of a reagent vessel lid (20), the reagent vessel lid (20) being

20 connected by screwing to a reagent vessel lid (20),

- then, or prior to this, locking a catch element (4) of the reagent cartridge opening
module (1) into a catch element of the reagent vessel lid (20), so that the reagent
vessel lid (20) and the reagent cartridge opening module (1) lock securely
against rotation in one another,

25 -  turning the catch element (4) and the toothing (44) of the reagent cartridge
opening module (1), as a result of which a rotational movement of the reagent
vessel lid (20) is effected, until the screwable connection between reagent vessel
lid (20) and reagent vessel (110, 111) is essentially released,

- moving the snap-in element (5, 51, 54, 64, 69, 70) of the reagent cartridge

30 opening module (1) into a direction which is essentially perpendicular to the
plane of the rotational movement, the reagent vessel lid (20) clinging to the
snap-in element (5, 51, 54) of the reagent cartridge opening module (1) and at

Jeast partially following the movement of the latter.



26. Method according to Caim?25, which is used in an analysis system (100)
according to one of Clains 19 to 23. 27. Analysis systemin which a reagent
vessel lid (20) is released froma snap-fit 10 connection by nmeans of a
relative novement between a carrier (2}>and a centring unit (3) and is
either retained or discarded. 28. Analysis systemaccording to Caim?27, in
which the rel ative novenent between the carrier (2) and the centring unit

(3) is tri gges.eMd@hbdfmeogarﬁih'%@éafg_éat)vd@@{mgllopumgd&omiﬁ to CRiMea! iM@hiWr f ace
y

(14) up against a positional Ixed limt stop 15 (15).
the snap-fit connection first provides a preliminary centring of the carrier (2)

with respect to the reagent vessel iid (20).

5
26. Method according to Claim 25, which is used in an analysis system (100)
according to one of Claims 19 to 23.
27. Analysis system in which a reagent vessel lid (20) is released from a snap-fit
10 connection by means of a relative movement between a carrier (2) and a centring

unit (3) and is either retained or discarded.

28. Analysis system according to Claim 27, in which the relative movement between
the carrier (2) and the centring unit (3) is triggered by the carrier (2) being
brought with its bearing surface (14) up against a positionally fixed limit stop

15 (15).



