1P35140EPO1 Descri ption Stacker Technical field [0001]
The present invention relates to a stacker for storing
a plurality of microplates according to the preanble
of independent claim1l in genleral and nore particul ar
to a storage unit conprising a plurality of stackers,
Deséripdowr box for a stacker or a storage unit, a

m cropl ate handling system Stickern freezer box, a cold
TeoRiichDfield m croplate handling system and a

(00021 Otha peesBatiE dnfign PaRAIBOD ditadker for @Idﬁn@&' HalifTehibRglates
Syst efyc ﬁ k95 fldnseatitle 60R8 entEht Gl lcﬁ neral and more 5artlcular
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bi OCh gelinftlcq ﬁéﬂn ﬂan o?h‘gﬁ heker or a
grng ?91% e?f‘ Sﬁi& +th rf%lé %%t aéogf@ Yoom for a
chert £ @g gr 85?85?%%??&@ o8 Psblghusing s microplat
sarrpl %ﬂdA SIE‘esses related to the assayed compounds

Bagke I”é‘é For exanple, in drug discovery processes,

(G004 dén @m@ybl@ehemlgai blﬁlpwgh@mpf@sapmur%tfend@mn@band applied
car ri tasearoh awntomesed haghethrdvghputciserys asd frequtently applistl to gain
nol eckh@sled@aattoutchearital compowalselsioldgarabsdnndes chnical tssmples and
only pidctdses teiutad dbeassh@dicoidpeunds andisamptes Clior\ekaniple, in drug
r el at {i30oveey pRREsses, BMAORIrkdy of Id offtehut OXMPMIE can be carried
I nt er ggtth REpMtd the bR i Q&thgl’ﬂ siEQIaY 95&@1@&1@9 rif @MNeB Where
( HTS) thefe éx)fﬁ’s Sﬁ lﬂtlm tﬂ/l elatlon between a

assayeg 0%&? e;gg%gig ‘H-Pi Efr%?rg& O\m?ﬁ og% h ughput
f
(PR Ly cHeE ?rﬁeﬁp ST : °w£qgg@1eé§ae assayed
st andwheremdthe s#mp nilygised n wnalamaynts, fer ergiple in the

| engtigngsef s miar tms,rfanddmndlad imprcraplateht Widesprond siprdprds

96, afining méseplokes bEatoat B2 hemnuengthoRSAS bym wdth and various
Soci egjglitocoBprising 8 FR40r 553 E@webshA8BS dackldped &y bieeSociety for
appr dsehddculdi S cARedsi (SBB) Nal haveVeelDhppreasdis, the 3tnhdrieh® National

(ANSI S)taﬁ@@@s ﬁ@ﬁﬂu&t J [sBE SHEIeB ok BiomeleBRa® Sciences. ANSI/SBS
ﬁﬁ: 5 12860 Jlat rfift $fimendi Qﬁst ERNSIPSE% 52064 MR roplates -
ANSI / ?iggegla ons, §§004 bl%gsutmge Flange

q—é%

Mlcmp Q s 031t1
P05| t 13 es, 04 ]. Using such
Bi omﬂllé?gm %IFS g@qﬁ 4n a xe ned position in the plate
mi cr GPFathas: auteaéwdéla ma qféhwmlws awab&ed%aamaltematwe to

wel | Taigtaphates Ieying wells fonaachmmpdating thecdamplest standavhermapliant
handmiiegppldtes Ivirgpmemorable migotbiebimsteadof wellahreatsoatsed: Such

t o mMmicayrhisisesn bawdvagtageddssioerthacenrbendsted agd thereby easily
sanphegsfefred Betdfedn SR ndfoplitdsiif Blsailed sthRYPfficularly, when the
re m)‘éﬁ*ﬁbfes rauaheﬁmgﬁdse hélﬁtﬂ%%lé’n alsidtaht midbRibal, ARy 4R éfﬁaenﬂy be

S s el ﬁ%ﬁgfeg”e@b@fm@ﬁ%ge bl

0(284 (i_l(.p te Pal‘tl en t.he

[ i‘p 8%8%‘8{35 P?‘BB%‘F} a‘é‘PE’S I’iféﬁ exPe“ment

ni cr 8P TEHESATE AP Wk Whessia %rﬁy nB%‘ §?J§P]F§>d -6 plfjpns of
one RPEPOWIGIAENTRIEH aqﬁthqfé?reﬁﬂtmgrcawlymgﬁ agouRtphmiGreplates.
t he flypicady.shamicroplateh eompriging $he qooqoundsue thesehyrgoled, for
c onp exarpls dopR@°E, farauyuripdnng teotesatility aad stored in a humidity
HTS- eargieolledeadmsPlecinforeplatedcar beegositioned ai ragks witk dediwers wherein
| ar geadhidrawes eadh MRGYIAS as el as BhdH WeINGr Aicr6RBPOAHBE encoded.
Sanpiras compbue n%&&ﬂ%gn b8 aﬁe&m&ufw;wlchw B a 8600 Bbidig Ak well

m cr Qﬁiﬁeﬁenlma-é/ CBo1EY h lﬁﬂiea C%blﬁ fégw &?usmg
con”pﬁﬁl ﬁ‘ fHls i Yl ch % Sver, open
ensu 0 st abi

cont %\He ﬂglgrﬁcceﬁﬁ & Source glb rgP éé}llboallﬁmg rggcr?m %ggl aﬁelected

racks mnth drawers wherein each drawer, each
mcroplate as well as each well or nicrotube can be
encoded. The conmpounds needed can be gat hered
automatically by a robot being as well arranged inside
the cooled, humdity controlled room For exanple,



2P35140EPOI conmpound sanple. Then, the robot renoves
the mcrotube fromthe source mcroplate and inserts
it into a delivery mcroplate. This step can for
exanpl e be efficiently perforzmsd by pushing the
m cr ot ube through the source mcroplate into the
del i vepmpound sypipde. dheiGithe fobpt semovhethe miiototupetitrem shet soarce
next s@teplasdammionyeety idnfoor ddliverysaiveoptdts-Ehipstep banfor ekample be
i ts ceficaiiiogn&Obl s@shifipthe plidbribafdowtt the sdurt®inicroplate into
the saeddiobiyMBicYoplté SoRk1ad thﬂobbh@atﬁ‘é}ﬁ tHeRxt $lk@ted compound
Pr oVi 4§Sh@sdfd HS-SBLiMER b s €b? éﬁ(ﬁﬁ%& BAlrEd ASLrbMGte and puts it

d forhef

3

conpoy E%hess%}r{% [eﬁger‘g?f{m% B! a3k ?ﬂ%‘% es a Skttt Relivery
}::)yplpc %ﬁtéglﬁgp 111 Sl%ﬁ'ﬁgﬁé! %lec\% eCIalIl l%’lés -£X r%ment Slnce
can oPRIG a(mlg%@gg with SE‘\‘@’E PrOEig ek ngpqed in HTS-
conpo GFRFEIREILS 1P cHa iy gahT selerirheqmparnds ‘éﬂgen all
with FerBReungs aged §5frca B{e@r 8156 v sarpirl f51arisy pithgadkes mp described
| i br aBBovgavi ng racks with drawers and a gathering
[0BBdt Suttoa benyedi higragy hawigedcknwith drawes and cgatheriig retiot, both being
room aewalged it @ htvnidigxcanpbied 2013 cootedfto foreskamplee—20°C, is for
descr ehuable dedchbed DOZP 8904 BA1 Bhevlridin singll icrotebethelibia a source

hel d iricrapBRUHrS Bushied (P b ALBVARY nieplAGn|sieParatedRInk L N on,
m cr OH.ldﬁttﬁat'ﬂ?e é%m?c%ﬁﬁfc?é tt hA DR rePEALA W the %H&thext di&fon and back

the sQuj, a‘%‘r rop ate asto be relocated to t
[ ; gﬂs%h (ﬁl %Ead gg ggscégec{ zﬁ)%bﬁa?e"\% weI{ lgsgg ?Ar chmcia]l studies,
iy i gy
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used aq}p %5 COmPLFng ﬁfﬁs ead of
for efmRAURdE) S§@P a?nwa' Hls%%) gies and redsonably,
conpotibrades with gudiamples aEaset 4B awl lfﬂf th:eae derm storage of such

m cr ojfmplessit it peffisisnitiolopol the samplesdowin ttha tamyigrature range as
sanpl dsscrabval abeve byt they neeidito bEovoleddown higa tosvamtanmaraiges range, as
of sufbh esangik ¢s a tdmpegatmetof abibdti-S0UNtHéwevepaoolitieof a complete
sanpl Kanid@y@odhtol Red rSsR Eoodtdting hangates helai@thd SanslBOMdescribed
but  thRve B8R fetReinGeolafdt Mt fLANKE. Flﬁam@ apbdid
Fangeéye éraﬁﬁés § i Rl i deFIERE AL SrOPEx AR bo%sogsually do
Hovey, t’wo {dp@ﬁ e‘?efS z;rﬁE %rqb te?rﬁ r%[orr j c%qmcroplates

r oom g nH tfctety reducing the
descr |p8(éla 8 @%tkél g 5?515 % O}ﬁ%}t y g
econdWf d deiny iR spi t%R“P%fa EPSiSTRAADly gepnomic
st an rag% } at&%’\?lpé‘% lesuch as for exanpl e r obot s,

(004 (Jal Hoy egemplst susBiaibop inshomnin USBre688,23, peiersin alcarougel having
for |vsrtigal sacks sncbmag@rdfanm medpinisneare maagfpcbm theingerior of the
are Kwoewlhe mi¢crhplates tre aiynpsd owgthswetticabraelks sucH that decinterchange
r edughdtbakibe is pamblendeHednt an hterchalge dragtaindernath alicimicroplate
t enpend thtrey Rnf/THRahe Rl topIaR et ¢héiabk. afcetthe interchange tray has
m cr qg b@%ﬁéveﬂ%n@&ﬁéétﬂ'ﬂfe m{c ik, tﬁ@ Emé‘r% Eﬁés%avétbo& $paced apart
box - iggn% BOW, ﬁoﬁal ﬁ?ér h a‘}”us?l‘?l U459 a:rranged

havi 8 ege%gb%gs. i %gfiﬂsﬁ R @j& el i

are § by laree é=r f udgre @?E}E‘HS‘P q e anged to work
i nt erbitg [YIE TRRECS MY guration
i nt ePeFRARIGE e& rsay fumfﬁhémwem@l o lémapvlateélaaﬂlang manepplate is a
r enoiffigulf kesk avheehoganaeducetghandling gfficiengly oe whidhecan even impair
| nt eflefsangdeststargd pthe mictvplathioved underneath the

[00G83r dhkrifere thidreisd wed fbiod ds/idwalRwing heompadt effidaarctonomic
f r oms@adge d¥intiefoplafeitintlithdgniples thbRid 4 WEIL AP e device and a

eChafkinsd NRWiALab iR Iche BAR rﬂi@ﬁéﬂﬁﬂ% ke nﬁé%gﬁfes‘éﬁh khe samples
Thusgddig i nterior space of the box having

bly large. Further, the interchange
In&ﬁ “gnPgﬁ¥ﬁBQB?{§be arranged to work at the mentioned
tenperature ranges whi ch can reduce its configuration
possibilities. Still further, the prevention of icing
while handling a mcroplate is a difficult task which
can reduce the handling efficiency or which can even
inmpair the sanples stored in the mcroplate. [0008]
Therefore there is a need for a device allowing a




[ 0009] According to the invention this need is settled
by a stacker as it is defined by the features of

i ndependent claiml, by a storage unit as it is
defined by the features of m%lependent claim6, by a
freezer box as it is defined by the features of
[i0AQRIp ehterdinglodhernventidoythis need ottt &y hastatkenay isissietined by the
as it fesudebdf mdepdnyedthdaifely bynatorafe unitdspeis defihedbhyptherfeatures of
13, byindepemletlt claieAsy 4 freézer B adied definédBy fiRabatirs oof

I ndepenttpaidesit dhim 21 BmRYoRatBhesDRLAY MG i QBfined by the

met hodedgred bf 1'n§e ﬁéﬂl%ﬁalfﬁyl 3t a E@lﬁtrb’(;rﬁ $s ®fis b filteatures of

cl ai mu?& ﬁ &5151? b%ﬁ la%rh% 1?1%&108 s §i€ defined by the
or S
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d € p € n g ﬁh?%)e&l O?t%négrfe %B}%roldgpelﬁs arg fsggﬁect Ut the
[@wﬁﬁ‘%‘“ S AR e el o

It coRpfieB S&a RcuEasesidRAnd ahatton Pirtace ridgiopposed to
a ni cilisgpasetase Stdﬁeltﬁpuwamsmthﬁmmd aptme v gaigtfofemoving a

t he houegpplgte ofilee plusaite of inicreplatanoudf the lmesgndbastecker is

t he pkuoarged ty aabmmatacpihaphsalitp i ticroplatch mssdente doading such that
that theaop spfaresideed oré decroplarnd the stuRpbkps Bmivioplites abuts on the
pl ur abéttam Sdrfite GideRIfah@djaaeH nficid latehﬁf th@pLRANtS BF frdG8Bplates and

si de gfchamatd RAR (ﬁﬁé)ﬁl the ﬁl 1t§ HEmRri5180S. tU’sﬂ‘P% a stacker as
m croglalgs ﬂ{é Iﬁlléﬁ fer 1 ed ' %g‘ doérﬁsstérgd Ipz?compact
Sleg[:?. lohoY rgwf epén‘f lc’i'ilcr aﬂ:g 0? % i g lté’ I%lgroplates can still
arr ani & Xﬁlé{ aglii 5 (éé e 5 aé:s %ﬁ 1;1 e %rﬁrql]ﬁg access to the
si ngl g Fﬁl ‘F‘H% ara IHPSE the AT the descgihpd stacker

stillviadh f‘ef@fqov t% aeing pf theindpioplptiscan be eyaimpized. Reasonably, the
Fur t h&fpoury Qéﬂtl@roplﬁtﬁs beingraplangebledoudsthestacker iprestridted tp a set of
of mfor gmrmlesbdwlﬁvg taaban heddicd iicteplates, rotisulady ofa set of ten to
t he deSymidreplagsacker via the renoval gate, icing of

[Ohe] nPrefepibl atirhodsing REOmprikésfodesisenialy pBPehdicult arranged walls,
anmoUunihérbinBaéil Pthe kitdls R8joltE At ﬂiﬁlﬁ@ﬁl?ﬂe%f ) ﬁ?ah"t &f mlcroplates
st ack@her the h&%’iﬁg &(Ec%ﬁlm‘id?ia 1 ah larly, when

also a

five éﬁd Fbgﬂ 6%%

set olt % &, such
nousi s 8%1%"52} o 5@?5& ggﬂa%iﬁ%?
ar r arf; “@; $ chajggngement
M cr |t%ﬁ ltit ates inythe hoysing, &t%lfwfbﬁmlﬁ'eplates can
housiSfacthideogidriawvaide bﬁ@g Iiadedintq the dpusing papwhile being removed
Par t mﬁpﬁﬁhb Yrousing Fusthan dac th thisccompectopidseealed efragement of the

r ect phgualityrof ndswplatesbemnmglrtdngedinside thohdusingadfibe described

r ect atugkdraicinpodfitbentictopRes can Bemaithizedrvekil dmguidplatet 82 loaded to
sur f a¢ eengdvéd fRng thesatkeSaiwRied BRASHISYS arel sYordd frAthe 8fcker. The
wal | Syl bpmethsagtcaﬁlaeinﬁ@@b% ame &lial 2hd PRARIBAY of 2

of  t i) l%tict at%f*lamvﬁirc[? I@&/Seﬁuﬂ Hgt' l{b%smg at comparably

VA\gld: tétj) gb XlilO St ﬁ{ﬁ%ﬁ ous n f;Hlob A %Fﬁ) ding process

rerm RN 3 1{*&8 S‘P% at grgparaoly low
conpd a gy I@Fﬂt*h@ A fhe fpusing are made of
ni cr éﬁlaﬂﬂ%?ﬁe% giaﬁf*gwé eHeawedhe visnal contrel qf Sesfiligestatesnf the stacker
descas wel aselipkiag autasated ssanping ofivasies pbmg@yadmd tb¢he microplates
m ni threwgh thiiwalls.m cropl ates are | oaded to or renoved

[0G12p nPtdfierabsiy acdchrof altechwally has andonfovpddaseetiorpadioininy €@dh inficroplate of
the geqtiality offtgicyupldtss. Olikd this, N SdsBiBICRPrHAds R defined small
any &iﬁbﬁn@bb@w&h eﬁé ﬁlhramdoﬂﬁ{&élﬂ stk byh@ staek%flhh@r%ﬁtes and the

pl asfhfs 8@%&1& i’é e 1 uihteRtibRA Yiddging of the
Eg?tshﬂg tﬁ Xu Sﬁér %‘ ?heh us 1 1s arranged to
or ) e%%%t ﬁi S E Bl i g and

t he housi ng at conpar ably Iow production costs. In a
preferred enbodi nent, the walls of the housing are
made of a transparent naterial allow ng the visual
control of the filling status of the stacker as well
as allow ng automated scanni ng of codes being attached




the retention portion no | onger projects towards the
interior of the housing Preferably, such an angl ed,
flat spring like sheet is ar r4anged at two opposed
wal | s of the housing. Further, the retention portion
preferably is arranged at an acute angle in relation
t o t hevhale baingmemeoadtdus nf thEtstackdsyand thallave s eeal¢dsiorage of the

por t i encroplates beingprapgst issidotheidssibge i nterior of the

(0033 Mhe battioval gdie preferdblytiharranped bl Br opeh lédpetubliiabémioot the

[ 0015 holied £idatrablineasHoddik@hc&BNBF hél@meahdygineli®y bOkicroplates
carry iﬂ%ﬂiettfﬂ@héisﬁ%k Qich@hataNd Rkldifg GRARPHRBRICY alRARY UHRENAF the open

hand| l(ﬂx t@é ndiNG The i@ Odr the ﬁ&fs‘; RIARE stabler 1418 a closed

d%
Iplmljreg Fi? 1§ ﬁ%ﬁ ﬁefﬂe‘?ﬁ Q‘?ang?& sﬁi% fu?ﬂs #fe held inside the
descrl d’ga ‘é‘eﬂ’%‘ i ?St? 8“5 8 éf" tﬁ 3 ﬁe{“"’ea
to it ‘58?13 glﬁfn 1ns housing out, stacker can
conpati XHBPade o4 m £ 8P S7ARBY pw m(gf Hieansany such that
of st Bekap &0 lgger prjschppgye the oppndengs mnéersdw@hf: heysig towards
par al iteinterencartieplaty, samsmanalrata esp bataersngpsi atgn open lsggitudinal
i n se¢mtdlthshamheostho ftathaer spthuthat 4 micraflats baiigewrsngdd inside the
t he shamshageanbereméaxd ax afifhledousing osipt glaeitstidn when the stacker is
m cr ojpl thé egenCdte. TairthefR\@derdbi profectig thtifteri@Cofthit housing can be

one Sdtr%l' edﬁﬁﬁﬁc é@&orﬂ%‘p%ﬁ%x{&u dinkl éﬂﬂ%f@h&it&ﬂdeﬁ&ﬁﬁ'hleﬁhﬂgemoval
Iocat to the renoval gates of each stacker

[(ﬁ}t14 5% % 1‘metn§qh@ﬁ'&?ﬂ% n‘PJ g {1:%951? %1 derﬂigge such that
of ”Ebﬂlé 5{“ 1 é"' fagkgl iy jn tﬁﬁgl?{%edr %%. fing a‘r%lr oy are

a set® ggf iS{p ks wensh SR 5P ’é‘P lmple
enboofrffﬁéﬂ?melttﬁ%ep%as ogmag to ensprgibatdhe ﬁa%ker bin lgﬁme%state

st or ayjeen il exteradl foeeagtramtheremipyak gite sishdhateamcroplate being
hand| drraggedhist the staghten campot unmtertionalkybaremaned firom the stacker. The
5P35 IhERY inehinecani cogipeiss hmekgded; flaf siring lddeshegtefon ekdmple made of
have raetakhhvinguindsuntiag poionand a reterstivinl poetoradoated bhigled thereto.
st ackEffeSendlof thy b&itRR! porticH BSOSO (e rekdiioh potitcan be

si desnouil@Bla REGSFEBPMreshOIRIIME WAIRAS WY dpehUbidiRidinal opening

CO”pr S fhaPRPLe i 1%5& ﬁ%{?ﬁ%@ﬂsﬁgo tHEHouSME. For
per%ﬁ El: emo%gllg ?%‘ % ﬁng ﬂf(&?ﬂg ? ﬁe bent such that
addl t t q of %l
Stor j%% np i \f tg PN ofFEhpysng
of t HTaeles yaﬁléc gl@;i@ rgﬁpmii& Bﬁlﬁ% anged at two opposed walls
pr ef FRIRTIION pREN Y ster iy W&HgILHL2t an acute
m cr @pglstne selmqn tofthe meu@tmﬁmg@m Aiherebgbp refentiog portion not only
ar r apggectativardthe igetidreofitbeiumingdat elsoinsidedhointeti of the
st acheusing.Li ke this, mcroplates of the plurality of
(00153 Ppdfatably, BR swka;nfo@m&es h Radddefor eafifigg thidthckenRlldiging a
fem)\é@l‘ﬁ dblyQfasy Bansd PaAdfgbTithe Rhckean be |oaded into
$t &r j%@éttof\ﬂ'l@m'ilgxﬂl sVt Ptofal Bi% uﬁf'ﬁ&%ﬂ-l h8bPlurality
‘é"'t o:‘g Phix (L Srchihde a[%ké Qstchﬁéﬁ & of e
o jactnt sta Ty a, pact storage
Fno{:: {% g i%‘#gﬁéﬁ g&r%g'ﬁﬂ%eﬁ?%ml :\l(l%?@llows an
stor§ %P@r I%Irltaﬁéhn&%ﬁfm@le@lqrw e elﬁ%ﬁ‘i%ed i sey Talgstackers
nmeanst tigdlureliy st stackerp pbihe szﬁ@gmameh@wamlwat mgflete jet of
st or ageoplates camble rmmavegaut oLthe storagetunigyin ah¢ singke step by accessing
conve ickapflatesnioei sloze memowaltgatek ofin acker a
I itenhicrofldtenioeing Idchied stoses gethenmemowal tgatel ofinathastacker at

conv eidecReasdhstilp] the ambuhtof stdcRérd eing RbinpribédbAthe stdrh@y unit is

devi fRerictedab adst ddboBIMIGY 168 aBoltht@EASdkeROPartisudeFEs b RADf six to
beI OM. t‘rg@gckgfsftl ng nmeans can conprise two bars each

1/ eﬂ'lg?T l:%ﬂﬂ‘gerﬁ nﬁjle @ﬁ‘éﬂ:rp %‘egﬂl éjda]?gﬁ%v@%u@h a storage unit
WI t héaglr row g ra%"i@ﬁﬁsa‘ﬂ g—ﬁ AlRular, when
devi ce, such as for exanple a gantry robot, such that

the storage unit can conveniently be handled in a
aut omat ed manner by the lifting device.
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[0021] A third aspect of the invention deals with a

freezer box for tenpering a stacker as descri bed

above, or for tenpering a storage unit as descri bed

above. The freezer box has a tenperable interior which>>140EP01
Is arranged for accommodating the stacker or the

st or agbe amgle staghars afithe gtmagegurat haave ogctsigdiar basefareads described

si de ofbovéehd staskemrardprefdrably iiebiidagd anthelrevigeti sidest he

[$08R]K Efreferably) ehesdt @t genitiflirthet E3rBpradasla BoftorR platdBeing connected to a
i nt er i Whtoff eddRE ehdhTERY sthRers. Wata Boedin Blale RIBARMal ¥mproves the
al | OWH&ﬂdﬁﬂheatﬁﬁﬂy@?m é){m g@rgﬁﬁﬁ 8l fofle AQE stability of the

Unlt lﬁﬁt elng arra mcrop ate

gL e @rﬁﬁ@ "f‘%f e@f'opn‘?”gsees 4 El%g% awsra oo,
I 0\?v ? gWFi q{gqt%fr Ph ﬁlﬁgaﬁgﬂ)ﬂ Y ni o the Eemoval
| nt er iE3F° fon?ﬂ thFISE’E‘ P t %émf”ES’P egura tYaOfIBWoplatBS

g asranged ig dhe sterge@ it Gatebe l@gtﬂvp uta)t the storage unit or can be
t e rrp e rl%ﬁdlﬁd inte the starage ypiivia gopeningsof the attomcnlﬂta withouthaving to
t enperanoyethe botad plate fr8MEhe stotags snitsAcreediegly, thhepenings can be
f r eez ehapied xoabdponding antha shigheyoflthe bise aspad chehndciopdaten
[06203 0 ¢h a@rdfarredensbifdiheritetht soRatd Utk fuAkerl cONPrib@MTing means.
st or aggftiaf ndafs SARRIRARY hrﬁ?ifdﬂ'@ thdndHAEKAlitATIhd 86rage unit and
St or ageyt BhrticAHH tHehaflo®fa do%'vglmentq bt thie ls 1t%t.1t ofand a

ggﬁsfgme %n%&ro %ﬁg' P{h% stdrdgd H%Flé mt Jt{‘ﬁmth r(ﬁ ce, s for example
e A f;%hg;tz:zzeﬂ
h f W a a c 1
A AAD AR e S e

t h e odt far &éalawlefilgéntry Ebpbsuglythathy stomeeopiirpi gorienianty be.
s hepdlesk inarpatomasedmannss bydhehftingeleviche opening i s
[Qﬂ?ﬂ} c dvtbird dspeThalited mventiarhdeabipeith adrecme box fornarpering dstacker as
cover debcfibed ghoew,entfortgmpetiag Aswegefunithe deriiptdsbove) Tig: freezer
i nsi deox he eﬁt&ﬁ?&@ble@ﬁteﬁ&ewﬁicﬁ [ @geangpBd FforiabednitBod M@ th@stacker or

of t hhefst@BZAMIDMI HL&TenidRAdt a3bp Elﬁé‘& ﬁéﬁ%lde%@ﬂe%gbox for

the r%céﬂvﬁl d?@m& 1‘? ﬁfe Rbr &r gﬁo YA but of the interior

|r ﬁz ngglt ﬁ Zer W ﬁ' &%f Lﬂée ent of a stacker
T

the a

arran A stacker o th stoxage yoif, a4 be SFQf\ﬁFI long

[ 002 ﬂmate @Vr“a’ﬁ‘ll’?ra“{fﬁ@’ 3 pOBPEHC 5@@%@050@ b¢ Hterios e the

and afreszer bax ltzl ¢ eivded to a lametemiparagie Hn phwicalah ashentapoling at a
open temgerature b es&iba&rblb"Coﬁndt therefpagentar tha fengretataalf about —
shaf t80°€ aesaingeddéd theatecxenbaladliovwy @nphabkelittlespace having to be
st or ageledtbt a sBiciBntecoblieg f@TloR@ter@l sty of theisaintiRés inside the

| T Qi etet £IABE 50O Uini sl ¥Rl ecdhGRIcR081iRS of the samples is
St Or G5RciHid Fther, @fﬁ%@& SRS M IHEL e e BRD Bl of
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é Bk s %1‘7

ZH %’&Eeﬁb%%qg {éiﬁ E &g thd érea'ﬁp nF (%‘H 0 etﬁg is only
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f'egfoit bliss gﬁf“k"f‘d’eﬂhﬁ %sgg%@t'gﬂ%%dq pifieprbox

deal V&R ¥ faﬂmoeﬁraag B notiegreref nthessforcethe opmng dpesy tneed to be
f r eeFOVEIBfOrPseWating ¢ parmigmidhe sarpnlen heing iagide the stacker or the
posi tstaspgerimitdh spoimteriooaf thedreezerdivatsugl that ﬂtH@spthatleadlng and the
t r ay retnigval lo€ thecsickeroorithe stdiapp amit) fespectively,anaying esbily performed.
accolMedpice indidd thafiicetr®dog @dfi &€ seil@l 0 phetedywf theapplication of
pl ur ghd fryezef boX 1 REHDE SrradiEn@ sél@tdl \iREXer BbLsORIr @k 8mpleGH a row.
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! eaS‘;alrr dst&ﬁﬁc%g OB Qgt%ck ¢ aRRTAde IJ%tl he g}a P'eeze{ box allows

di spQ

one. 8ot inpitvedfemnsring of dploralinof siagker o yfege o,
parallel in relation to each other into a predefined
position when the plate tray and the positioning

di sposition acconmpdate the at | east one source

m croplate and the delivery mcroplate. The robot arm

has pushi ng nmeans for pushing a predefined mcrotube

»-—




7P35140EPO1 armand is noved into the direction of the
predefined m crotube by the novenent of the robot arm
itself [0026] In a preferrednﬁ[em odi nent the plate traé

is arranged for fixedly acco dating the at |east on 33140EPO1
source mcroplate in a predefined position and the

posi t irespeetgvelyi. $idmepd thepllioyemspaaspeeded wrbertovpdrtd on a small level
acconmatidedirigmy difidedahi vesnontit csropdring @f thelpdurakityi ofgtackers or of
means sefragehmitpasipetvelylg di sposition are arranged for
[0003]NA FtethAShdcy 6F the HvehOoh dds With B rﬂlér%pta%aﬁﬂﬁﬁg‘@)%tem

ISI de Remplikiak aliReld?BoRal H@i&hﬁé’d’ hRRS, 35% g gg}lt%mng disposition
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the delj.ver Gdht qee@ gO% r?’ﬁ dlﬁ 2 plyra ity U IRERnbes and a
acconﬁﬁfdafir% ?rﬂéla S8 g ﬁﬁq @é ﬂf t@f: fvery,micsgplgte is

an ar /] facine 3 fut 0511 S¥% aqers FUTEL =k |Sp}116:ﬁ|r§1f§r0p1ate The

di s po®PHfieRing dispesiniy s myoving meprsror Bipwiag thaws leagheng source
of rm@a@IOBlapﬁaaﬂsiéh%%ﬁlWB@f migerlaig parrdlckinmelation tojegch other into a
conpa predeiinesi pogitiontwhep it/ pldee teayfanid cheprsitpnagg dspmsitivnen
t he atcdogasddatrtbe soleast enesaropadreplits ahd kedlelivery microplate. The
acconmmbdé tuedl hasfpshing ineahd for Pushiong b petlciied hRr@tbd eake plurality
one  sefiniRotib&s fedth ®Hctat it GRISdAFRBhMroPRHE Invo thEBlivery microplate
pusheghts B HINE B P ML e 'ﬂo%z@ﬂfn@td?s bﬂﬁ@n B&%H%d&%é’ at least one
m cr opliatén atteﬁﬁ?ﬁg%eﬁ%é%ﬁ% wﬁ eth E leX 'ohe source

1y a

Im cr ;) 6(%5 %Lﬁg‘%ghem iy o SI%F ?\%:glqﬁ é}}e pre cﬁ?egposﬁmn by
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B b wq{;ﬁmg@%ﬂg 350t 5 3 i o
suf f | BREARlaley peing stoprgddn siaskern gt H 4er8ss wnitshich gre stored in the
capabfréczgr bewo Vartiguiaty, i elnlurehgv afipesdepnet semiphesthging contained in
di mengiedefined i tubiel owaleahe stapker abthe stiragel umit which is stored in the
ar r anfreszenboxdfave ebppisked, dovi exgrpiesfop perforatingey specific hibk-
pr eci thraughpeiakeypthe iiveptié hariids dystéh QlaWs Brbeidalt ast one
the pladveryiplay cb&@ﬁng\thé ﬁ%i&m@ébem'ﬂhﬂﬁ podeRRtEsaathI&. TypRally, the
the baaien rﬁié[‘J aécBFdl th &31 2o PE& lstfdards as
m cr ocﬁil caH a@ S E ng receiving

i thsfafh
'aeg‘it %%ger %E%'ﬁ?ﬂ%?%?%‘&“‘%#%ﬁqa? (et ey dpicroplate

one B, t @& yiRslg bmepd myoraplefes spm pe uygdsfor the
t he a‘f’h(?l%%?m if8le while the at |east one

[0883r ckhemositiopi Hstdé*ip@éaﬁ% and dieplaty trgy pf theimigroplate handling system
pr edefllopde pp@lémm therat leastronesanysieanicropiathanddbe ddivernmicroplate
t hr oughy &rekcdy oameldtien & eahgelicrasclathat thp rotiot broa cin pdisely push
and éprd&deﬁﬁéd wheowbes frta the siteast dhOsdisceatRaslatalidty the delivery
per penid wt@ rsuytame 1658 afrRPwhicHer®Eorhtea fds? prédis"&:Yanﬁ"t@st
the apd B BIRERL, B L¥ankf E E@S‘éib lfaﬁt the

riser l:fﬂafé &s@erm)l rl&%k) q & %’hgrei ctc q anventlon
SUChSE :;SE sa 1é10 Erhg(l) Ei{eﬁm S f{]ﬁh beseenby
cont ac th ]y Ort,u[ ‘i

of 't RESRPR ¢ ﬁb 5 - bEapbat ﬁ&‘P qf W@E’Pﬂfcm fi&sed in other
m cr SYFRPEtS n%w&ftm%/ knovatigrthe aid sidsasdpiorkanbppge system of
I n aB5r&9et $HB bandrsribast abore. Frrtes gharobotamotanddiy ve a sensor,
syst ewilfasrfohetamplap eamers, for pm;ufgdhﬁprqmc pomtmraof theat least one

r obosewcepmadroplate Sin@ibhgpushiremenhs can tappride & fie beingered to

box, tranderca gradéfined nubtubizaifithe arledn gedsoufcet hieroplate into the

pl at Helivery plagy. & ohd diebddliMkhtQEuBhAsin dart B¢ A& hed ﬂleaiilﬁlzctlon of

the gRNidgle MARSMbLEBS a%bllﬁ ﬁgacﬁﬁﬁﬁﬁ n{ ergfeh bPheldier parts of
st aclRroRdt A Sust @ @1 ft

t he I ﬁgﬁgﬁ erobot
Iﬁgﬁ?tg&rr%%%t 0 reezer boX gaé &8 6F the robot

robot and such t hat the stacker or the storage unit
can be dropped through the through hole of the
platforminto the freezer box by the gantry robot.
Such an arrangenent of a platformand a gantry robot
allows an efficient handling of conplete stackers or
storage units in relation to the freezer box. If a



8P35140EP01 and the platform can have correspondi ng
nmovi ng neans such that the platformcan be noved al ong
one or several row w se arra(r;?ged freezer boxes. [0029
Preferably, the mcroplate handling system further
conprises a source mcroplate handling disposition
havi ngrmendisahovelkbn® thodireation vif g frbdefaed keastube bg the movement
sour cef tieapbgl atdndtselit of a first stacker or out of a

[00263t 18 & @Fd@eediihbodifient thdglafel traStis Stratdet fofixddReackbiifiodating
St or ags 4Médst brfe dohfc‘ia%ﬁc Iat@iﬁl Jﬁ@déﬂn%@ §itiBP¥nd the positioning
acco %1{1&?13%51 dfigf“ qi LECIh RSk Etﬁ’é %8S miplate. The
sourc eopts 1%11 o3 oEx"u%}{ géd %{novujﬁ the delivery

?ﬁ g og}ﬁg 3 a[‘é]mtﬁet E %‘e sge ?stxra " e'go?tfnal surface side of the at
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t he pld%ﬂ’%Slil %\ cpgmpdaies f’%(é’l%’é‘tm{?llat%\a ﬁ SHYf a
uni t afemeed tﬂf“F cashangyourcEgBicrapiaie.oigh @@ arrangemen of the
m cr oplata feay andghe p@%l@@nw@lsmsamels cgmpmblyﬁﬁ@m since the number
st or agémamatile parts garbeirediiced and $iece it mowalpamblingmple tolpeovide
sour ceufficientgreation vdrd thawg [eliss@eEesiobicemicapldi@isdixedly
r el eas¢doghmimRng. Fofthap! by niérogbehef the GBleas toaé kQlrcdmidriislate can
first cshpirafl§ ebdliytbeeh bRshell FrodP@R stk SnicloplatcaNRIMRE BelPery
bendi Hﬁ!cnﬁgl‘éfér WhedGhd gjp%ﬁgc&%@é‘éf th@ReiRrPhil® lbiefﬁlcefs Pe bottom
accor 5128 of R 2t JHSOAR AliBroBRAd S1il Ay ik @ Phralle]
the Of t% (% I n > IrCIOOWI (t’e 1 eg 0§ ﬁg %Sa t rg% SOUrce
r ermve @ S é % i e of
al | owﬁ; va Céﬁ’? '? qusbtmnﬁq)g disp lﬂ“ ?%@% € of moving
mi cr ol AEEVEY myfroR aF“o‘%t‘é’P gRpaqnsnElys e%w%lfl%ab y simple
bef or eTaEPRgNIRIdkeRWiPIRE difRositisotver rhihg prepsian sealehe
r enovalovehentmeedsdedef i ned microplate or of the row of
[G92@H ePicfreablyg the platetrayshasat kasthae seoogitheleadjodmng thetbogtom
seconshrfatosidgef theiat lcastione so@ce ghigoplassskeh thy plaketrayobot
arm  d¢pinéldaies thd dt 1dakicdrRRbadce midlopldfe Suth 8 blagd @skalows a
or of cdniiBrihbIE phsiihLbAERrotIbds IR thd aﬂ'l‘éfs?éﬁees@ufc@trﬂcfoﬁiﬁate into
Seco nl‘f’le Ak hu%ﬁgn&evlé O fhaSt HedBou -'hBle\Wihi G 996 le&t one

hand| e BAORIE eas 1%951 et le, th
T o m Fiktgoe o
proces egam PR @ J(?H@tes%qnﬂ? BBedislar, of the plate

e nbocrr%wfi the freadadiqippessentiaf am&meﬂ@cg vémw@h dpusea
onpripisEp léte gan be/laid inthe praming wich s Fiegeadiin thesit {asione
h avi rthroaph-Adls qontactsla wrderisestionrfdlesbotidne surfilso vile ofitht microplate
put t iand snelethat the riserr fares tler micngplatedn aie bxacty predefinappaition.
[0028]t 1 agiefetred BraboditRakie ndo@plate handlihp Bgstémh GurtRr co@ipiises a
M Cr Qdtfre, pﬂh@uﬁiﬂf ad6lshitic AR A S baigk Afrangddk tbﬁ bf’the freezer box,
several o dahiry fivbt BEiR %ﬁ'aﬁ d"éﬁﬁ' R0 mfﬁﬁﬁw é?%m #5880 has a

%Ztn gl ggl‘f ﬁ@le ¢5hdt 'Ba ﬁ'legfl@ﬁ) g the stacker or

til(p gora s the
Qﬂgfl g%m &epé?téﬂ e%éﬁﬁwg :j%ﬁgg ]is 8ghd o
t he aléq .%?t kﬁT%frfSBFf&ff@euél &ﬁn ﬁéfoﬂpﬁ ﬂa@vglvbﬁywough hole of the

m cr GptRea it the freeasr box by thetaaatry sokat Snohianrasgaament pEa

r oboplatform agd @tgaahry rettot pilowsaroeffigienbhargiliog of completedtackers or

nul t istovafse umiits dretalatmnyto tHealtergerctant i siregyer baepithd ehtrality of

col | ehet@fitjsqm asealfasgﬁefgﬁg hgsve HeeplatfirAr ¢am a&&@ﬂﬁ%g Je6ig sbeeral

ar r aggefingsScodrek i @Bversl TR plafdliy 5T sHalts.OFhel dMping means

gr i PRaMSe ARaRRd & inkdtEct vARChe Bfhg MBRRIL tlllé"st@ra é i€ 'fb€&kample

embogli gk BE ah@ﬁ‘ e@tg ﬁlggllc Hé &quleh(ﬁgofscﬂ flﬁ %«éﬁi to release the

COMP L hcid GRS 1A f s Dl 10 RLLL haiete St to ral
e orm havin &ri ng

rmeans  and en os ng
plate tray, the p05|t|on| ng dlsp05|t|on t he robot
arm and the gantry robot, such that the interior of
the tenpering cap is tenperable by the tenpering neans
separately fromthe tenpering of the freezer box.
Usi ng such a tenpering cap allows to handl e
mcroplates at a tenperature which is different from




tenperature. Thereby, it is possible to provide a
tenperature suitable for the operation of mechanical
conmponents of the microplate glandl ing system for P35140EPOL
9P35140EP01 exanple the robot” arm and suitable for
not inpairing the sanples inside the mcroplate while
t he nmiagddpe pladfoln candrat earrespondiog oraingmeanssuchathetrthe platform
can beafbe mradploag-0R0Gr sdva@BRIw Aidei drtahgabfextr fxet.he
(0624 ntRreferabdy ltise midréplate batdlinggstehdtrtheriompoipésad @urce microplate
hand| ilagdisysdigposaondRsagir@Rsh Abis £2Fahbdhg theat 1dagiask source
a fir shicRpMabht Bl firsttRLEUIGuf SR Ak BRRige uﬁltt“h'ieh ¢he first stacker
conpard: RN firsPétdra QﬁlYlseﬁffed(bgf‘gf b%b%b% Sd8hmbBion means for
I;L;tert&ﬁ%ﬁ{ﬁ ? tl gs'tg %g te%‘th% é)?%ﬂr and for
for anf Hiondeder) %Eas?%%ﬁouw rﬁ‘é*‘%?ﬁl%% e RIAg o el o
syst el e %rcff S0k ﬁg et o seuy ORIA(g from the plate
f 1 eez YRR SBIOnM RICKST OF 8 SF9PE SpaRfR Ynitpnd)for Biing the gt least one
t he c&PYCEBURPPkNEBG FrEOBG Hpaler OF Hie Seeondigragcnitafn particular,
| ow t Eifpiermval means of thesamse misloplate hadling flspositiar ¢andiaze
st ac kwle@mmsmﬁeprowgimgeh@ﬁm statioar ag thefirst starsge unit into its open
descr istate] fatexamphrtyy Yehdinghcecddingiphlingrarhng, sndpplatléftifor
at an atddn@hodaing taeidghnpRireilate deingttme¥& RO thdQbdker or a single

- 20C, réMof afibBplhek bk eeméRd ik 'ﬂiHJJt@JaEe ﬁhﬂﬂ Huch & arfazement
docki Ao ROfHeSeRbvdl re‘;\ﬁd ditdnif® 8§8 lteﬂgﬁ‘ﬁed late or of a row of

Conel fea@ﬁnémﬁar t8 bl S §ed1§}£&e& E,% RO the
ol d %“O‘f% he ﬁgeddm%f fvl%%ﬁzé@f (e gpe o ?%ﬁe V:%cmplates into
enoug %r ?1?66’811 % {he robot
t enpef'&R HEoRIatgH qh T SEAGHST qr& peunit are

froz eHaféﬁf@Tfqu’@Fétby secand staslaaion élessgﬁw@@f@w mlywau g handled,
aut onwhegirsmigspelaleanetl danying Pnededingd aiieropbrsivan directly been
syst etramsfertdktodind sbcombstagkeeumtht sedond Storige udit-withaitibéing
m cr oploatx’ed by tiegebarzgndur i ng m cropl at e handl i ng.
[G0B0B4in #pifettdd enstobihern®fthé RcropMeI Ranalng Saten Wirther Somprises a
m cr O@élﬁ‘éﬁy ﬁ%ﬁ%lh@%aﬁ[ﬂ%‘lﬁs [56§itf%9 HalRg %%H@f@i'oﬁﬁl%tacker as described
handl ‘éﬁfﬁ z{ds meh% gn ?)la?é foltfie additional
of : ? HP for ttltn &?%S/l’ m I%tg HﬂP ifiﬁf (ﬂl? stacker. Like
enpep AU S Lol R OLALE b
units ‘?1"65"“ YP Sd‘i‘w ‘&F ARVREVTHE
E\N fj'e fm SosEsasrer s peadlBe Wit h a plurality of
[Oﬁ‘?’ﬂl{ o¥ 1§ a@crpnl@tefhae ing sylstern further eprapiiss Ag indgrim storage,
enpt yWh%_r@@rthe éqb@t agehasrgrippits eans dm@ngmgathp idelivary migreplate,
uni t ;suchi fhas theatebistertyimigraplatielsinevepbleiivtodhé atterin stordge by the robot
posi tdron Bnch sh sy stocape alleys topongleanaubitalecaddelivery plates
of t henpliningindeperlentsdotieadms Wi nticro@ibes. Ofhelil@rifl #68¢ can be
box; drahbedad £fack Rhidkis bBFHecABDISHIHNE %nﬂ‘?ﬁ@%aﬂ& 8f thFobot
the rgppoval gate of the corresponding at'least one

[Oﬁj Cklﬁr rPtr e Eg{h‘fne}l{ ﬁ%ml&)o fz{t érfd‘ﬁ gy ﬁ{fu hetr oomR]nsesa

ItIO

t € ng means
Such B@ é(?“a? ?lﬁfim?n E‘tg?}’ép%?g
the E B%ngmsﬂbe g P%&l% dfseoarl?%ﬁ tpoot arm, and the
adj acaRty fePos sugh tha the d%té“?}i he tempesing spp {pdeypperable by the
m cr éﬁnﬁ‘f@&#ﬂeﬁﬂsémﬂﬁb’cﬁ' g ghe tempgringefidhe dfeezdsbox. Using such a
del i vemperingeappllawe tahahdioteroflates atwtepipstuiturg whichiis different
t he rfwoothedempenraraoptanged fadhabagtemnstarage pf thedemples, such as
t he pgoreskafiphed ni cr ot ube;
—80°C in the freezer box, and which is different from the temperature outside of
the microplate handling system, which for example can be +4°C or room
temperature. Thereby, it is possible to provide a temperature suitable for the
operation of mechanical components of the microplate handling system, for




h) pushing the predefined mcrotube fromthe at |east

one source mcroplate into the predefined r;eceihvi ngb

nmeans of the delivery mcroplate by neans of the robo

an i) repeating st e)rgs 9) agdgah) uxtil al |l predefi nedE)z’SMOEPOI
m crotubes of the at |east one source mcroplate are
pushedxpmply ththewbdeanny eng syitableolior avtdmppiringtnsigles ingide the

t he atmicepéite whie teunicephite isdphdlcé. Amtecotdisg saq@rature can be for
st or ageamplet-20°®) repeating steps O through j) until
[8033]m A fiGhlagieRbo0he ifenBd0dABON M toldT6orh ¥6124 Bbrb gﬁ]ﬁﬂedﬁndling
the segaad a5 deIcABE] Mbivi cofpfsih amé}{ét '&%r‘étrb%n@% a second

St or aggm ertﬁlex'ltnﬁ thdh%nf aﬂﬁ'ﬁ:ﬁf a%o&% 1t1§H stem. The first
met hod, Akl QWS b%m pefa't S{ t%p%r}l out +4°C,

e Bor
in pa J)c%(ln rt for fr handli t
pr edet, nflge ed TS ;g{%ald st g?lﬁeg geaeﬁ E%Pgi cq;in?gtélﬁ;rﬁlzg

UnItS

st ack SYSISIR OBt ¥ 56? AL T‘?ﬁﬁéﬁ?fl mﬁaﬁ@egl Bropgetedte low
accor SmRFratere; fos cravplsabert, —80He fpr denng a @@s‘(kea@& dmrihgd above or
t 0 t ha stongsrinites deschvéedmhm@mnétﬂ@e therd ¢binpgrtwgnitie aperated at an
10P35 itgERdtaicopediturg, fooexdngple avent-20AC, stitable o dutoambad
accor diiergplate Hahdling)Tantdocking powk diike findt botipacaeitdiloy convenient
t o t hivadingeifificorer bLesdftath beld rodin AR ol@hRht de-loading of freezer
her ei BbglsQwt H5th¥RYIdborR X BRI Y SIIRAGWPERuSe @d’ﬁ%é’l‘ilg}gemugh to
ref er 86 nielhddil PEdbRTNESLdb 2WeROIRw tMRBEGHe environment and low
enough to keep samples frozen and thereby safeguarding sample quality during
automated sampie handling. The dry-air conditioning system of the cold room
prevents frost built-up during microplate storage and during microplate handling.
[0034] A sixth aspect of the invention deals with a microplate handling method using the
microplate handling system described above comprising the steps of:
a) tempering the freezer box to a predefined temperature range;
b) storing a plurality of storage units with a plurality of stackers each having a
plurality of source microplates with a plurality of microtubes inside the freezer
box;
¢) providing an empty second storage unit corresponding to the storage unit;
d) accomodating a delivery microplate on the positioning disposition;
€) moving one storage unit of the plurality of storage units out of the freezer box;
1) transferring at least one source microplate via the removal gate of the
corresponding at least one stacker to the plate tray;
) simultaneously positioning the delivery microplate and the robot arm such that
a bottom side of a predefined microtube of the at least one source microplate is
arranged adjacent to a top surface side of the delivery microplate at predefined
receiving means of the delivery microplate and such that the pushing means of the
robot arm are arranged adjacent to a top side of the predefined microtube;
h) pushing the predefined microtube from the at least one source microplate into
the predefined receiving means of the delivery microplate by means of the robot
arm; -
1) repeating steps g) and h) until all predefined microtubes of the at least one
source microplate are pushed into the delivery microplate;
j) transferring the at least one source microplate into the second storage unit;
k) repeating steps f) through j) until all microplates of the storage unit are located
inside the second storage unit; and
1) moving the second storage unit into the freezer box.
{0035] Such a method allows to efficiently handling microplates and in particular to
efficiently gathering predefined samples stored in stackers or storage units.
Brief description of the drawings
[0036] The stacker according to the invention, the storage unit according to the invention,
the freezer box according to the invention, the microplate handling system




[0037] Fig. 1 shows a perspective view on a stacker
according to the invention; [0038] Fig. 2 shows a

front view at the stacker fromFig. 1 wherein two
sections of the front wall of'%the stacker are shown F33140ER0I

schematically opened for making visible the interior

of thecsurdingde thei008aionhg cold retrawscarding dmthevinesntiof, and the

t he riméthodaicoxlingnhe irsentiomdre désctibad Bitracicaletdirtzieinbelow by

Fi g. Iwdyofaxehpagdeibaliment ane iwithtréfercaod®y thehttidhed drawings,
front wikdini S shown schematically opened for meking
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mvention;

[0044] Fig. 8 shows a perspective view on selected parts of the microplate handling

system from Fig. 7;

[0045] Fig. 9 shows another perspective view on selected parts of the microplate handling
system from Fig. 7;

[0046] Fig. 10 shows a perspective view of selected parts of the microplate handling
system from Fig. 7 particularly relevant for the pushing mechanism;

f0047] Fig. 11 shows a top view on a cold room according to the invention; and

[0048] Fig. 12 shows a perspective view of the cold room from Fig. 11;

[0049] Fig. 13 shows a perspective view of an arrangement of further embodiments of
cold rooms according the invention;

[0050] Fig. 14 shows a top view of the arrangement of cold rooms of Fig. 13, and

[0051] Fig. 15 shows an embodiment of a sample flow during and after a clinical study.

Mode(s) for carrying out the invention

[0052] In the following description certain terms are used for reasons of convenience and
are not to be interpreted as limiting. The terms “right”, “left”, ,,bottom*, ,,top*,
and “upward” refer to directions in the figures. The terminology comprises the
explicitly mentioned terms as well as their derivations and terms with a similar
meaning,

{0053] In Fig. 1 a stacker 1 according to the invention having a housing with two
opposed parallel wider side walls 11 (only one wider side wall 11 is visible in Fig.
1) and two opposed parallel narrower side walls 12 (only one narrower side wall
12 is visible in Fig. 1) which are perpendicularly arranged to the wider side walls
11 is shown. Each of the wider side walls 11 has two parallel contoured sections
111 and each of the narrower side walls 12 has one contoured section 121 wherein
all of the contoured sections 111, 112 have the shape of strips slightly extending
into the interior of the housing. The housing has two longitudinal open ends
wherein the top longitudinal open end is closed by a cover 14 and at the bottom
longitudinal open end a removal gate 13 is arranged. The removal gate 13
comprises two angled, flat spring like sheets 131 (only one angled, flat spring like
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gant riyay @bwhllartds inrmigradeopushipg@osigienythe pirg®ty en each
ar r angredefped atibwiplaaftadhathentheteby rdlecaingtizpmiactube §6m the
For asonenmidaiplag2fintd easivign@caisefop ddlsenonmidaplft a2 arranged
tray ohebphdiighy Gnder ®e BikrdtEbdIPYLactRgOHE pil @4 tal besdifPodable in
unt i lrefafign & ﬁletaﬁﬁ%gﬁ'tﬁ@ﬁéﬁﬁlﬁ by s&akateais Us1ﬁ6}gﬁ5aﬂsnﬁ it can be

si X rempyal gfarrhhﬁ L AR et apeous! y
[Obl?f] Fg aieﬂg %{ fid ) t 21 %Q §e tob H;IS on t%llf lp ate tray

t he Sql Qﬂé’ﬂi ﬁgk greeﬁ }t% UJ(‘II, e second

the pioiege ‘FIP? at, the gt;legst.ong IOMEFGR ate 21 can relocated

cor r dB19HEioR @het eﬁ% hL pfgheseond gerags mﬁéoéwrthégw f321 which
st ackemoyedaghin tls'@ the ppespphding opaning of e plateay fbrhhen, the

t he laie kay islready tawdpadeddvittbihe @exiSdilchshond seastke noigmplate 21

pl at drdm fie BAade wsit heitatatipd et ontdel micheplaes2 Cef the storage unit
M cr gpllave béeh procassdiivsateshidroplatee 21 RFOMeHpB irethé $dcond

For %ﬁﬁ' 0 WhichRen 56 Hfdﬁ?ed‘hg‘di@ﬁit@% #dezbrbdxNEby the gantry

t hr oygly oIe 611 of the plate tray 61 the border of
[O(t)'hﬁ v%‘eﬁy %&ro %efz ngrﬁ@s 2?%1&1 dgﬁﬁéﬂqﬁﬂm@&l}e@ P gxample

cssentEdE 07 gEHERb i i Sealey 1S Brdep Ry Sadker 4 sychdhat the

plate tray 61 and the tread 6112 adjoins essentially
perpendicularly to the riser 6111 such that the source
mcroplate 21 is laid in the opening in a way that the
tread 6112 contacts a border section of the bottom
side of the source microplate 21 and that the riser



[0070] After the at |east one source mcroplate 21 has
been processed on the plate tray 61, the plate tray 61
and the plate lifts 6321 are EOSI tioned underneath thg,. .oepo;
second storage unit 30 such that the at |east one
source, mcroplate 21 can be relocated into one of the .
st ackelelivarystackeid” avd plarality phdeliver micsepleips Rhargngsd & its
lift esenonfwhith fos cxavmdelcanded deliviaryonigronidtes 22 for several clients. For
cor r eghismelocagion pé Hientglivéry tneropl =t 22, tthaslididg cafhiage, 621 heliftable
pl at e upsmaydly.SFor daisly chgabieofl pasd kil pitick S3idg reverabdeliatry microplates 22
| east veliiR procussifg OhEsiagt slotagdinitf300Metdalvat afiagplatt i 2 being
30. Afah@ﬁ &l ih 18 ddINer ySRI¢FPRatEhER AR Ql‘is%%ma@n 8h ¢ gripped by the
stora Hl' mgags h?‘é?thkémﬁqcs%\%ﬁ & (SOWA G an relocate the
m Crol%e ga &eﬂf%?jlﬁgﬂgﬁ dn’l‘s{o esrg&&?d storage unit
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del i v&f ¢ phurglity of shatt Sé&@fﬁ @ﬁ%ﬁr bpkes 4 heipgyTangepgpide the third

del i vépypaitaend?. Aboteench opthgriegerenbosts Heplajlery 51 carrying a

mi cr opKARA 7igmarvable ge dailsid3i .t Khei firstecoimpartmeht 2hisfconnected to each
exanpbéthedhird eordpdrinventy9hby 4 dptlahesor 21 f.dthedsteomipartment 91 is
cl i enhémafracebdibls vieed o9 OPurtier tthe tiiRl dovi§aytments 92 have windows
M cr oplrahgh WRich tkEnsitié Oft MG tGAT EdragRimlehls 95isvidisia b the first
upvvar g@,lyl arfiRént@@i Ng capabl e of parallel processing

s ) n Quc?el\fﬁgtycompﬁ%@hﬁle@ gg%fe%w c%oférdqg 9%&#@@%&%1“ about

can com ara 1V em ork 1n51de the first

(kj)el ng arra eDtEu PP B E‘ goey]gdto
1S O

of 1t h%b %&CS@ chat theputqrppe @&P@ﬁn?c %r[f} @gaéawortﬂﬁ@s by the
del i vEEPR ¢ iogsionemicably pessithe Husther, thp nagglents, i.c. the

[ 00723hafis @1 of thedirezet hpxes 9 a@fmmfemblgm;dgﬂ uigf803C or less such
col d thablong taucserdgangf tampldsds possinie.iThe. frcthe bortsH as@mveniently
9 comucessitse &iafthe déckirgpaistate NThOdsy-decoitioning system of the cold
Cconpasdoffed bevaitd ffovthuilfup dubfERacrb PRI stordde anth®irBi@ GRiaFbplate
conpapingRks consist of a plurality of shafts 41 of

[Og)'gﬁzﬁ‘{ 2. POXEPT . P8 LGy 31 E%%ﬂle {‘éf‘ ARt Entlddihbhts 9a and 9b of

ol at ?(Eotlgr? 89 %015%8}{1993 1 §98a "1[0%8 Eto Q)ﬁ? §Jh4chaa plurality of
53' P‘é m%o b‘;j‘jfs 4% e mg? 8{? F’B‘c g kegp 1 or
the t¥97°8° bk @ﬁ‘ of, 74 6% St@!firs Thstorage
firstUb§rpar mﬁmla@w@ nﬁﬁ%&bﬁé&@wgﬁ 83 Roxakippng the

93. mprHdeformedbatwegndhe brp e nefriteszerbaxgy éa. viiheg demperature in the
t hr oughcanivherh rotnd 7a isdrchmged is abeut-+HI0PQ. bpnpandiongnit buffers 911a

I s vicanlegrévided dsha ihterfate adlongiag b vemian Bperafod @vidke btackers or
use, stdtagd udistout Gomatht babotic $foré 6r foraft Gicabinyo tRebRMictseore

a t erRahRlly e with tRPAH Lf ﬁfb@t 34 Clhel hRkeR OT B rRRIVARS takdh out from

conpahaRipbtie %Y@EHEQ{'%& 5 ndbiRitEs d?'{sfnfzézE:FlSox 921 WlEﬁ?h can be

COMPY L&D e %@5'&? fa h% GRELERY. The same
prefel‘lr

aut 0 EB?f e efﬁ S’fag‘ﬁnugl,‘l %mgyl ransport freezer
O*f 111%"%7% gif Bar § s:%sb e st Jgfor the
z§ faragsRisampl eé w % Fearg Hm@u%g Cém% él@é@f w

4 ar éa@p@s éﬁ%ﬂowe@@@%é@ fremdisesito tirge duipg the duratige Bt the chmcal

t hat stugigg. t er m st orage of sanples is possible. The
08154 e Linid loamne 8b,4nathe othenkew, srdanhodisicasssi "bichiveistort'hand comprises

dockiarpuralitytof upiight sthidigy \80aCrfrezaarthdxieo M. Hpweytet, @bldxoom 9b

t he doetsindteompHss LobRAstnck LOSdIlyaHE bdmples §tbfedif the —80°C freezer

Enogg‘BBkébtéﬂ) iided 'h%gge %d&gss@g bt Aed Bty BPh&eSsel ‘"i’ﬁ‘g:itiréﬂgaly rare cases.

further %%%e |n‘§ﬂtgll£fgc%n§alggﬂgflﬁ 1?Igoms H(So?{c?yrbgoarlrlw

9a is enbodied as a "robotic store” in which a

plurality of upright standing -80C freezer boxes 4a

are arranged, in which stackers 1 or storage units 3

can be stored. A robot 7a for handling of stackers 1,

or storage wunits 3, or mcroplates with mcrotubes is

CD"(



storage units out fromthe robotic store or to put
theminto the robotic store manually or with the aid
of robot 7a. The stackers or storage units taken out
fromthe robotic store can bé®put into a nobile
transport freezer box 921 which can be docked at the
I nput /obliggriein dotlid dsse BlAdthsostae thosangilex far o céredn time period (e.g.
col d- dhaipo fithen $adre), Aoyl ithdub thetread &f ®cewfth@samples stored in
st ackefic £Ehivé HoAYBulkMHE tHeRRIibINE, BRIy b &ﬁﬂﬁl@ Qf 4 later date. To

f r eezeforbexd AtRvE NG IRCH Fin S RfiRrc SHEE" Goult &’ﬁlfeca larger

P35140EPO1

store “rdb% I’é”calﬁli "1‘1{15 B}H fe ES‘F faf? Ex @e ?1 P{SQ&? for the

S a”p' IH% FhSx 4b, an
tmli r% Ogcra lstt@% %{{1 fr81in réestfclltHF gf:zeg gn an 1nd1v1dua1
[ 0075 a%“ot” h ghsui etIH%ané e"ﬁ‘a as %beE%%a itpginggthat this

hagpensdn gare g#Es. § drody e'§| EﬂbQFIF ﬂprq)fand ‘archive store"
u pr i g Htls gasart@ BoRle um@c8fqra£zfe¢lllb@%<@@cw angewathetpe spasifes needs,
r oom @it thde sandepending oh yechether sfooige fadihices fgssﬁmplgs fohelinical
sanpl emdes or edether ohe terBOfrhgetziditicbfix asmples thaedeadatsually not be
be acaasssed atrndeded] only be accessed in extrenely rare
OFEE S Fid\ey ehdiiedLafibodavent ¢Hatsam Ra fTdv ﬂhﬁ% arflt 4fetY aRABical study.
been FbthaneskohhalBcdlB¥mpPies e ﬁf@a‘rﬁﬁl@é Qll BhlA BBt i o8 . 1B
or t hgreqﬁ'&' gt(ﬁ'e& ﬁ‘l JouL ARG 351 ﬁ-{a%; fabk A8 h&s o aré'1 thered and
cer t ad LI it (SELSys and spitup
in t hglt Fn\é\)?{ ]%Eéa équ S Sfor mul éaya c]ll Real sample 2A
anal y @A ISP tu%mt%mél i ? Ps%r& , Am. Of course,
" ar chihgatiqeeippregarcd faighe Assgys ?%‘kh?tsiplét 4 oS ﬂk@mlwuots for sub-
r equi fssays. The gliquoty asp Srendrassigrred tahebohf storip seeh as robotic store 9a
r epr eshemm iaFigfend &ig. Hdt Dusng o oliticgtstfdyy thetbiqiots etodaldn
pur posdoti¢ stoseaccaa beanmdseed onipaedivdlyf aasity, as h80feen described in
f r eezgdgtaibabovéPTh@s alipestaivlifchisse hat redded foh i@ ctiical $tady can be
the r@sResIS ah BRBAR std0)sudP aPiichie kided It Hon 18335513 and Fig.
Wi th {16 @dsHe@br FRelARS HE Qrﬁg.lot;‘ﬁ&%ﬁ &% archiveRaRe OO chifbe

bor ”etrtgféﬁeﬁ lt‘f%tt,h n%{o\f ZRPHLY o bl Bhstroy@d When fhey are no

Uelnqo ot|c St ore arc tore

it is 0 scale up the storage facilities in
accordance with the specific needs, that is to say
dependi ng on whet her storage facilities for sanples
for clinical studies or whether |ong term storage
facilities for sanples that need usually not be
accessed are needed. [0076] Fig. 15 shows an

enbodi nrent of a sanple flow during and after a
clinical study. For that reason, clinical sanples (A-
and B-sanples) 1A 1B, 2A 2B...,pB,...nB are first
stored in so-called primary tube freezers where they
are gathered and tenporarily stored. The sanples are
then prepared for several assays and split up into
multiple aliquots for a nmultitude of assays. For
exanple, clinical sanple 2A is prepared and split up
into nultiple aliquots 2A.1,2A. 2,2Ai,... 2Am O
course, the aliquots prepared for the assays can be
split up into further aliquots for sub-assays. The
aliquots are then transferred to a robotic store, such
as robotic store 9a shown in Fig. 13 and Fig. 14.
During a clinical study, the aliquots stored in
robotic store 9a can be accessed conparatively easily,
as has been described in detail above. Those aliquots
whi ch are not needed for the clinical study can be
transferred to an archive store, such as archive store
9b shown in Fig. 13 and Fig. 14. If desired or if
necessary, the aliquots stored in archive store 9b can
be transferred back to the robotic store 9a, or they
can be destroyed when they are no | onger needed.



Claims

1.

17 Cains 1. A stacker adapted for storing a plurality
of mcroplates in an abouti7-800 C. environnment, the
stacker conprising a housing and a gate for |oading a
mcroplate into and renoving a mcroplate fromthe
housi ng, respectively, the mcroplates each having a
top surface side and a bottom surface side opposed to
the top surface side t he stacker being adapted to

Astﬁﬁ&'é ge%tfgr éto fu?‘alhtg%ﬁ cro %{e%@n gﬁodﬁ% (E:m%) gnent the

stac 1sm ho % P tadins' nlikro] o arked Femoving a
micr fahr?r %rl‘[’l ﬁ%m& ggclﬂ%éa) tXp surface side agnd
a bo cﬁgd 8 ' tc‘o l. §d2° a er being adapted to
accoﬁﬁri&fa 1 Flb ﬁo&sq EX:k such that adjacent

Ef (9&0 e}f the housing
comprisd! é Sl&ié’] 8[ Bte glf g nding the
inte . dh % ﬁ‘; g% éésearlg)?gg&)qr r G hn’bpen bottom
longﬁt &ing! %l Wafls Bai L:é(ntoured section
sligh t% hii%g I B ngd- ing each microplate
s LR o@ﬁ daévﬁ 1% @th ﬁ b olding the
plurd \pf}ﬁ{ %r%?eﬁ& NGt sing, the

with! el MEHRGh hﬁ@ 'sh ¥tk their mounting
portaY kD gv&o g ﬁge Pﬁflé bpfheaﬁotu@ﬁl e@hé&b B a Qlostdate of the stacker
sa1d GRRAALA chﬁh&% t lﬁleadw;lr 3 b&Henbl QRdPtdne Todg@ull30 eAA into the
interdGrbif@ad M Hu ré' ptASIDHRE R PRdrb PR tes 28EFnRBAABTin the housing,
said ImdimtiB RS0 %e’ﬁgg, FRIRLAH i dabld ety aWBY RonD theP@dd WRIlSsuch that
the feferftid $UHAGRY B Hlod&] WRbWardl cleheoh 8418 HoeomMRERBYinhNend of the
houdnE HRSERY BliakRgOfhet H8cIet afiChn SRLA AL SAL WRIRL PP hibHPBate can be
disclfrdd et Q¥ faded RRbARE h&hsisavitl shidtdotidhl RAGHAMHAINRNA, BRMnounting
portiok @f e sprifgelikeOsherfs Seth gl rdlDkdi Wigerthd RARéF deinditd 88ed state and
beinf @dnsioed Wheh e Ah@@r RGE ABBPREALEE. i n the housing, said
nounting portions being resiliently bendable partly
A st@dpy uihit @efnbising adguraBty & fBedly ihadonhb&ed efackdrs 8ftording to claim 1,
whelf édchRs tay adkensedjahdeves dijicesd #adkentf sai d bottom
| ongi tudi nal end of the housing thereby bringing the
The sthagkaniticitiran, wheristhabaickdrs W dhargediics epb.at e can
be di scharged out of or | oaded into the housing via
The siragehotit efvliiengiftitibémmimeiithg 4 bettofwiite tgingodonnhedtsd € a bottom
end dfheacks pf thegtdckdrs. sheet s bei ng rel axed when the stacker
isinits closed state and being tensioned when the
The staege nnitsofi daint g, oyercisttht dotidm Alat¢ epageisemnirdmoval openings for
remoang misopptes quit wf alhd stpragk uits eadhybding errangsientjsnt to the removal
gate of ankafrtbe staclerei ng to claim 1, wherein each of the
stackers adjoins to its adjacent stacker. 3. The
The storagegaitwhickin® fotrthémoyprishrey ldting teenst ackers are
arranged in a row. 4-The storage unit of claim?2
A fréeret hox foortpmpeling) (@ bottaakar peairdingeionglaonnest @d 4 otamage unit,
compasing mpbmalityfof §aety piterchenatelckankers agcordihng to (@ aferein each of the
stackem$ adjginscicaitenadjacewiestatker;t Whersbr thenirpizat dor eopipirisesa temperable
interigmuviell isspemiged forfascommadatingghestarkyslobta or th stofage hit of (b), and
further mogelsmgu an opeihg bekrigp sideapybdniasifladenteceivinghand removing the
stackes @b(eg lor @faﬂSéOI@ge whig obfb) inte and aukelrthe ingeriand the Beegebox.
unit of claim2 further conprising lifting nmeans. 7. A
freezer box for tenpering (a) a stacker according to
claim1; or (b) a storage unit, conprising a plurality
of fixedly interconnected stackers according to (a),
wherei n each of the stackers adjoins to its adjacent
stacker; wherein the freezer box conprises a
tenperable interior which is arranged for
accommodating the stacker of (a) or the storage unit
of (b), and further conprising an opening at a top
side or front side for receiving and renoving the
stacker of (a) or the storage unit of (b) into and out
of the interior of the freezer box. 8. The freezer
box of claim7, further conprising a cuboid shape and

hold QAﬂs IMC%IH o @Heﬁ %f qlkte e&ﬁ th{ fn%runtlng portion
attadh Q@%’n@ Of kW6 &?ﬁg kil @ gl ret %ﬁq i fAFRAAS an acute angle
91?1 fifred



10.

11.

12,

13.

9. A mcroplate handling systemconprising a freezer
box according to claim?7, 18 plate tray, a positioning
di sposition and a robot arm wherein the plate tray
and the positioning disposition are arranged to

. ee datfeg\it Ies eon(%sourcem pat vvi Osas
arraeﬂr%fﬁr b g@’ig@n%a %ggnfs Osra%%%% s. e ot at

ourc mc ate wher.ei n the.posi ti.

A m £ % t g Sys freezer box ac 0 laton a? late tra;
"6§ %%Y ﬁ%%ﬁl N ‘F il P il
R gnevo o

posi gt e positioning
lurahty of

dlSp8 Eo H{%O 3 e& géla af feaSE04

micrHibé alff‘ a dtlive tlérg a esu (ﬁafhvgry icroplate is
e@% th e %orpeo&)u‘i‘ 01% cqulate wherein the

eans Yo

%9& fgor Inte and
| Eo o ﬁé}i%eiatwa t@(, L tﬁ i ?tn;zi}te
p PR F}%&P 0 5 gt 1ﬁeth9r it te ?tie e micoplate

KO LS olbe W 85 paRS s BHEGE, for piishing 2
redefi 1 lat
prodgliitl aote egastt tt@pt‘:g 0 ﬁt i1 é sﬁ:“‘*ea‘:;;t;t;zs

Hﬁﬁé& lté){H 91 Ullt"bh hen the at
ff%%rs@ﬁm@i%% o ot qiuc taxe 0 E@aacg%?@@.ﬁer S position

L£ast “one source m te an
mcrop%ate are m)ved to the predefl ned p05|t|on by t he
The TR Eat@‘ﬁéﬂél ngl. te‘i‘ﬂ of eRtAlL Nardhihg pf&f {ahgéd%r fixedly
accotm¥Eng! et BE 18k R §R¥cd SniddopBROEH Yosition and the

pomﬁ&ﬁﬁgr&? Lt e rdech 985 tmd%ﬁﬁlysaﬂééﬁﬁqd@aﬁﬁg ml@td%htré?y Gnicroplate,
wheRARIRE IR P efaht UF BBDdshiR nﬁ%ﬁisb@ﬁh&g 9 SRR 38 bRoving the
deliveky ARI8HlafeOlitiRY 84 MurBes SRRl thh8od6hi siefVe side of the at least
one MHo@f@PhA&Splath iRl the @?edEﬁﬁéd[‘ JARMAS wlknt R positioning disposition

accoR8bdat@NHR 0] JivERORiidrbPIRtedd iRl Bl BRELHa) QbcdiMbibed BR at least one
sourd€hlidtBplitem croplate with its top surface side parallel

to the bottom surface side of the at | east one source

The MiglopRiehdlint @ydtha dfcRéafibNRBerRStht iphite WaQMaé BEleast one through-
holeR@§dihing thé BolbaRQsiatd Gifle d€ goMETOEat 85c biercd @litnglye when the plate
tray AbOhORO&EE thB dt leha opk 8b@rct hiddroplagonmodat es t he at

| east one source mcroplate. The mcroplate handling
The sM&opitOiarelliag Bystém ofblaitiio flifiterbaipeisingaysoia® ricroplate handling
dispbsitish havifg réxhowd Mmdank doratintivitigdetdd dedsDbhi® B st fd@eplate out of a
first Stadkerafr ouhef first €agize ani viedhefint saolpr at ehefrenstbiige unit is lifted
out pf ahe fieezsyr b cromdaicdstidhenains | fonstancfeerispuheat least one source
micuwplatoil the latd &ay dixk fonacconpat gidygahd it gstynetsenecoimicroplate on the
platetray,msmwdlluast fheting argans &irnepmafesring dee at leasbphakeurce microplate from
the platedirasnty disspadistichar by isegndenmugd unitand ftHoputtegole agleast one
sourthmi@bplagasto thnsemoad steken aithpteated stotagefundt. i r st

stacker or out of a first storage unit when the first
The stiamikite bandling sfstemtof stadmagiriner tomprising tedatiutn lfing mgranged on
top Hf dez feedonboxazmb angadatyi wmbotmbaing dromged ams fher platfgro heherein the
platfarmliheas throngh bolerand the ganapl mbet has gripping racanstfongripgiug the stacker
or tlieostomge amitouial itheg thhetagkerd @atht stmegesanit celiftitde dploagle the through
holewrf thehdaqﬁcbrm euttaf lye fresgemedy byabe gantry rodpobrmachsuchdhat the stacker or the
storageamdif ie dropagle theough the dkstoughh bokmi teplatforn phtatthe freewsr box by the
gantrhwhpt.ate tray to a second stacker or a second storage

unit and for putting the at |east one source

m croplate into the second stacker or the second

storage unit. 13. The mcropl ate handli ng system of

claim9 further conprising a platform being arranged

on top of the freezer box, and a gantry robot being

arranged on the platform wherein the platformhas a

t hrough hole and the gantry robot has grippi ng nmeans

for gripping the stacker or the storage unit such that

the stacker or the storage unit is liftable through

the through hole of the platformout of the freezer

box by the gantry robot and such that the stacker or

the storage unit is dropable through the through hole

of the platforminto the freezer box by the gantry



14.

15.

16.

7.

18.

19

The microplate handling system of claim 13 further comprising a tempering cap being tightly
connected to the platform, having tempering means and enclosing the plate tray, the
positioning disposition, the robot arm, and the gantry robot, such that the interior of the
tempering cap is temperable by the tempering means separately from the tempering of the
freezer box.

The microplate handling system of claim ¢ further comprising a delivery microplate handling
disposition having an additional stacker and putting means for transferring the delivery
microplate to the additional stacker and for putting the delivery microplate into the
additional stacker.

The microplate handling system of claim 9 further comprising an interim storage, wherein
the robot arm has gripping means for gripping the delivery microplate, such that the delivery
microplate is moveable into the interim storage by the robot arm.

A cold room for a microplate handling system according to claim 9 comprising at least a first
compartment, a second compartment, a third compartment and a dry-air conditioning
system, wherein the first compartment being operated at an elevated temperature has a
docking port for loading the freezer box of the microplate handling system into the cold room
and for de-loading the freezer box of the microplate handling system out of the cold room,
wherein the second compartment is operated at a low temperature for storing a stacker
according to or a storage unit according to, and wherein the third compartment is operated at
an intermediate temperature for automated microplate handling.

A microplate handling methed using the microplate handling system of claim 9 comprising
the steps of: (a) tempering the freezer box to a predefined temperature range; (b) storing a
plurality of storage units with a plurality of stackers each having a plurality of source
microplates with a plurality of microtubes inside the freezer box; (¢} providing an empty
second storage unit corresponding to the storage unit; (d) accomodating a delivery
microplate on the positioning disposition; (e} moving one storage unit of the plurality of
storage units out of the freezer box; (f) transferring at least one source microplate via the
removal gate of the corresponding at least one stacker to the plate tray; (g) simultaneously
positioning the delivery microplate and the robot arm such that a bottom side of a predefined
microtube of the at least one source microplate is arranged adjacent to a top surface side of
the delivery microplate at predefined receiving means of the delivery microplate and such
that the pushing means of the robot arm are arranged adjacent to a top side of the predefined
microtube; (h) pushing the predefined microtube from the at least one source microplate into
the predefined receiving means of the delivery microplate by means of the robot arm; (i)
repeating steps (g) and (h) until all predefined microtubes of the at least one source
microplate are pushed into the delivery microplate; (j) transferring the at least one source
microplate into the second storage unit; (k) repeating steps (f) through (j) until all source
microplates of the storage unit are located inside the second storage unit; and (1) moving the
second storage unit into the freezer box.



