1 P35140EPO1 Description Stacker Technical field
[0001] The present invention relates to a stacker for
storing a plurality of nmicroplates according to the
preanbl e of independent claim1l in general and nore
Doart,l cular to a storage unit conprising a plurality
PRk ers, a freezer box for a stacker or a storage
unit, a m cropl ate handl i ngStagkerem with a freezer box,
Tgehniral fiddm for a  ni cropl ate handling system and a
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| ar Jte comipewsls okededah B8 gathered alionatiofsy B a rébIBEHAEs well
- sanphetgeddadiddfie Sble huniidite 6SAIIRE kYorh H W x AP RerPlsing
M chgloplags w1thTﬂ/1R:'r&ﬁ$és}’thetr5‘lﬁ)t'Ehﬁ b€ o@Ec? & é: 5ﬁrﬁh'?ﬁawer open
theieirRENER RE&s b P&Ir@@%ﬁl&i} S&qbol §/he§ﬁ 5 Wi a selgcted

-20C, for ensuring long ter ore

hum dity controlled room The n1crop|ates can be

positioned in racks with drawers wherein each drawer,

each microplate as well as each well or mcrotube can

be encoded. The conpounds needed can be gat hered
~automatically by a robot being as well




arranged inside the cooled, humdity controlled room
For exanple, when using mcroplates with m crotubes,
the robot can be noved to a predefined drawer, open
the drawer and access a sourCe mcroplate holding th
m crotube with a selected 2 P35140EPO  conpound
sanp! eomppisd sample. Flatso the rehetremov¢sdherndgrotubd Eofr theseuree
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l'i br @érh;%iat&ﬂeﬁ maslusﬂa KRR Edevide8, uBh adfor @ik kobdtd fusually do
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r ackdifficult task Whiclepantraduse the bangdhing effipiencyor whipbdan e vemnpair
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[008Fe Tlerdforedhere sckseed foha tirate slhavingh eorapam gfficient economic
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undendibed dlldwitg B 6fiRRInAkbnoaie hilagng Bynﬁﬁ—ﬂﬁnﬂe@ dnd bR samples

m crpibiat e fromthe rack. Since the interchange tray
Dlsaascureto ﬂmf underneath the mcroplate, the

m crop at es have to be spaced apart from each other.

Addi tionally, the interchange nmechani sm has to be

arranged inside the box as well. Thus, the interior

space of the box having.to be cooled is . conparably

| arge. Further, the interchange nechani smhas to be

arranged to work at the nentioned tenperature ranges
~which can reduce its configuration possibilities.



[0008] Therefore there is a need for a device allow ng

a conpact efficient economc storage of mcroplates

and the sanples therein as Il as for a device and

met hod al | gan ng an effici en}N%econom ¢ handl i ng of Fastaomror
mcroplates and the sanples therein. Disclosure of
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by t hmdERatet Rl 2] diadSRERRERHa:E haidh &%Jmﬂma & it is defined by the
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featu ent c |m1 co Foo it

t ur e nt c
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[ 0010Picreplgapt thélmhgahmqf@npmbﬁﬁsm@homahgua;\mg ['hg stacker is

st ac kErangest togwcepnmgdate gha platalityofanicroplatesipside te hoagihg such that
havi rihe ptsoffasarid@ckorsimieraplede af the ptunatitg of frdcreplated abuts on the
opposetiomasurfabtesiopf auadjaest mictgplate bf tePirEgS@icroplates and
housisngh tackha hb&diﬁg’@djoﬁla't@thfe@ilurﬁlﬁm‘fhﬁ& 1atdm O5iAph dlaBker as

of t hiesdibed ahé prarfty OF G QBpIALE SarPbl aringtdEnd\QbRl nxga compact
The Shamkeshdrin BE & %gl chdpIARES aﬁt 3 in i bd Lab still

of msgl W deSie iy bO'%e decesy &léﬁ e o t%% co trc?lle Weess to the

o1 ey el O?HBCngﬁEeﬁ ”6’8%?“ lgfa 83@{%8 eawbed stacker
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mcr ﬂ% Fewple abguh@V%tOsaba'é dmd migeoplatéshpatticelady to a set of ten to
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[0@&l1do lﬁ’pﬁcmblyrthﬂnhmrsm/mmnmrmeﬂ foar siseigially pereadicalady attinged walls,
t he plhereid ¢dch of thenvallseidjdhesach aticdplatd of th€pReAlity 8f Microplates
and efhth eHeddubig BecoenedI@he FUEARREE mﬂ!ﬂ&;l&t@s t#&ﬁlcularly, when
cont Etﬁhda@diz&?ﬁ%ﬁplﬁ@s bhg rec@nﬁﬁl% b Z%“i&(a ol B8t 1ng also a
bei n o] %r%:%[&% lzﬁécﬁ’ﬁl ar l&ﬂ) ég §1 used, such
St ac &&; dY(]:u"i‘arf aerB Is a? A ﬁ t ef}i 1’l1q,] ompact ?ngement
of nbh Eﬂéﬂ@% é%ﬁg %QG P%“$ P&BR‘ afeé oan
rest ?’?38 BFmg eriedionsisg fm@ w@age pging removed
abouutied therhoysing i ieatdas to H&wqrmcmnd;ﬁe@bd arrgegengt of the
ten mlarahf)r ¢ﬁmlcmlﬂat©$)benegrraqge@ insjdepheheusiny of thédescribed
housitaes drimg dSths niiomoplabesan be atihiynipel whitdindabplatey are loaded to
ar.r angemdoval frem thevtecket aneatile pilicrbplatcvate storad j0ihe Stacker. The
eac hwillscifeR BwRindf cah b nddelofbn} YuiRbleth&aeQn a8 %ﬁrﬁc\ﬁﬁﬁ of a

t he fuabSie RohsACARITRIFLES A1B s Bhidi bf ¥r jbtustrﬁcﬁfs a@E@rﬁparably
Par thguy ddl% n ¥H&8 pai 641% Sl I%Ia&esli)g n%ldmg process

rect

sdlciPa Q5 '
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wal 13UaspaEht mate HWngs g Visyal Hilliggs stacker
of tH&eHagalpwing %lﬁorﬁat@ﬁi é‘ﬁﬁlﬂa’lﬂé@f P@Idf’ﬁ lheingsiected. to the microplates
Addithiosglatheywalishe i cropl ates can exactly be gui ded

- [003Hi (Peefiomiblyy chcharfdble wallphastrecdntmsedgctivladjbinire daeh ngceroplate of

r emivesplurabitt ofrhicrdydatea Uskathis, fus pdssible @yrovide Weilslefined small

C oNBpadingd hdiveealthelpkakdl Ay o SARRbplates, ti REthe Bladk 3F fﬂlbfo]@lfates, and the

M C il BF R ShatnAlih BBEREN I r%nﬁ ufiRHRL OS] ed & of the

- ‘rjnef]:iﬁlbrl@:ﬁﬁtessiﬁﬁ&é‘ﬁk ‘hob WE% f Qlfe s{alaﬁ {f %W "i’ﬁeel%lﬁ i$ Erre(xi:ged to
frod t e St ac eﬁi%ﬂﬂ IS%R]ﬂfeg ?l% o 18adea i er and

crop 8t 65 Sar & %tlp St%
t he stacker. The wal | s of the housing can be made of
any suitable material and particularly of a suitable
plastic material which allows building of a robust
housi ng at conparably |ow production costs.:
Particularly, the housing can be made by a nol di ng




as well as allow ng automated scanni ng of codes being
attached to the mcroplates through the walls. [0012]
Preferably, each of the walls has a contoured secti OB+ s140EPO1
adj oi ning each mcroplate of * the plurality of

mcroplates. Like this, it is possible to provide well

def i nelileheing reragyediontel the stagksnandhie ablowr asdateyl stsirage of the

m cr opicerdstes beieg atrireged iasade thé hoisinmpl at es, and the
[WEB] sThd removel gppeiangdy isrartapedes anfopen mnguuxﬁhal rgd of the

uni nt lenisingreal prefeigblythasholdig méding faHodding therpdirdRtytdenicroplates
housi ingide thet HiRisBiz kR that tHe@bRIYy meR ﬂ?@}é@ﬂ db@vé & border of the open
ar r angggitdd@nal dhd DAAd% B fftdridd b He@usih n'ﬁlecé'tegﬂ ﬂfs §Pa closed
whi | esta}@'lﬂge hpaded: bﬂ&ég bte 139%1 Plinside the
whi gg) rtﬁéTR 8§ﬁ {a%l? % 1naep§o:£e% s?at Y Bmove a

seal e i atggem go K i ¥ - con
Jk ALl &?eai h L ]

housit ?;V Lo FreRraﬁF%a SPER Ingeiteding and of Hisihaupige towards
t he gisupigrips.yagiculalyy Bpremesel gatn sanfee pmangsd akangpen deneitudinal
t hat enfat thelbeitewm qfémaqkmj@h that b ovieroplatmbeieg andngehmside the
open hotlsmg caok realoved duttafiler isisingersingtgeavitation vhei the stacker is
housiimthewdpen stabe Faitla kecovies for pratectin@sRelintéioa b€ thelbiokiging can be

t hi s ar@hgadanl tht escoet bﬁ@'l RhgiaHed ehd6f {48 stablerROWAIcAGo removal
are heleds hisigdg, t he usi ng by the hol di ng means when

[obhg %2 l‘&@rrétferhﬁbcﬁm@ﬁto 6o Rl rd R arrange such that
tmhgr (&(EJQUSI 2 E%Vl%{l ell ig%ll % c‘i gd résang gy are
i nt IPBBSIOHE(gWhgliI gle

er Ditats s1mple
odaRne s il e
| ongMEERNASKteEI fRgPe 19Reothibigsemgyal augsud that %mil%‘t"léﬁtﬁé’ﬁmg
Par t Py iy thersackeregen nat unjateationatly be remeeadcfeem the siacker. The
openhtldingi meadis wamh corapribeam anpled ittt sprmpiikd shects farckample made of
suc hmetrdthaging cmompitaiggpobimngdarcentedpomion deatded angled thereto.
housThgembaof the moantveportivih beihg by Fotsthe getetitioGortion can be
gr avirbahte@ o ¥e&tioh BEa S626k8hdihS whll ntNAhOBFM 1B ﬁghﬁhnal opening
Fur t §eh tha tRONENtHR oﬁ'bﬁ dt@ﬁ)vlaﬂfs th@frfsfdlef ¥ hdulifag. For
lho usy é‘fg"’}ﬂ Pé?'nov%'i QQE e%Hgé? can be beqt such that
| oGkl rpo on

fg? musmg
the %1 ?ana% ﬂ%@g@@& a&woma?sed walls
t hey?® ‘% e B“We "'lr gn Eﬂ“él?l?té?n prefersply reargangedy an acute
st at2glHa relgtion torihe mowalingpation.drhsrdyethowpfentiqrportion not only
st aaNeiecisgowards Hie insdnr efithe bousingdait alsodpside the mpenicrisifyhe
si ntomsingr r angement i s possible allowing to ensure
[001 $iat Prefeealdy, abk sthckes corfiprides a bhadie torshaimg tibaickepallowing a
ext ejoRardb®y 68y RtdnBaltAinding sRAOMAtkegat € such that a
[0OTBICT QBERhE afRIchES th@ TR dald WillPa StoRfgsRhit _P(Egﬁlg a plurality
uni f?i%& ekabnﬂsctéﬂmsa al fdegzshb E’?@fgﬁ&m

20|ee aﬁﬁ’ns cke £ t storage
portaln Jé‘ ad' gpt oallo
t her® fdeﬂ FgP VRS WE‘ffﬂlgla 6|bt31in6ﬁt°6@1 WFexsials tackers

frof fhf—‘eplv@llamﬁ% g5 of thertarage lﬂét epramepie taomplete set of

s ec migigpltesan be rrerspmdd:luh of tha Istormamlttlh engpivgle step by accessing
| ongilttheiniabplatee being located tldsks to tHeeemevamates of pashtstavker at

pr ojoacd. Rehsmmablysthicheountefbeackérs be@mghoumpirideld bythe storage unit is

opeéshictédi® & REBYMoudthirés totabsutandbtatkerd, lpaticaRfly Mda kéthof six to
sheefght@Rckegs bent such that the retenti on portion no

[00 llﬁnﬁ?ﬁ p@f&i&?&ﬁ JdHe:d e&gé d Eu%ra'rﬁﬁ & inl u‘lrk wWISHH DGorage unit
1
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Further, the retention portlon preferably |s arranged
at an acute angle in relation to the nounting
portion. Thereby, the retention portion not only
projects towards the interior of the housing but also
inside the interior of the housing. [0015]




stackers adjoins to its adjacent stacker. Such a
storage unit allows conpact storage and efficient
handling of a plurality of stackers. Particularly, it
also allows an efficient paPaI l el handling of sever dl
m cropl ates being stored in several stackers of the
pl ur athaynglé steekeskadfithe Yoraghunis haovespectangular taee area as described
exanphkeqveathestapkat erepetferbly infecconpbaeds thainwhier sidesoved

(@8] oPrdferebly] the ageagdnintt finthed BemPiingl acbdstofplity being connected to a
accesbotign cad bf édoe oNMhekapkat.euchaibagomglat egligdRE§inproves the
t 0 t hBaddRinp\BI1itPaf B8 stofagB Bl 5dydfH 8MheRl for @R%&SRple the stability of the
Reasogahlp¥ unfthe anount of st ackers bei ng conprised by

[ddigt]asﬁ“ﬁé ﬁ&tﬁ)n‘t’ late | Sferdb édé%ﬁ-’s%g én?ova} (zfehm%% f@rt}&% in

Si tegﬁ& u € sttgr kel rﬁelg 30 a&n? o the Femoval

embod?HER %? @r% }05%5 aS? PG &f ppiproplates

stora n%?ﬁf%ng R I05i5 It 58 B ECTRRed 99t @fihe Hgrage unit or can be
hand| IPAgECAREP the plosge unthy12 the owiﬁgsaf th botigrepiats without having to
P3514GERY¢ the hedosi ek dos telstarageoinit Aecerdingligthoperings can be
have ﬂlap@htcawgmrdmgﬁas@ shepaokibe Yesarehedhe mboo@ates.he

[0928c Klarasprefeere embediaiehty thett@ngomefitrédr atmpirizes ¥ifiing cherans.
si desLiffifh8dns RdéitienaAly ivhprd veahs h@iddigg-abiity of e bldeige unit and
CONPIrhsRastidd Ry AReyAIRWEs BRHveBicROIHRE b ?ﬂletsﬁbr@ge WRldu@BY and a
end Qonf@ftht Ahogplty FRCHESe uﬁ‘t‘ ﬁﬁo Q as for example
addi t] P01 Yox e&:\ﬁ ad BE!SW lT‘ﬂ ?rs each
St or %ﬁgm rlintarro an ? gar}cgé F%ds ﬁlﬁe storz}/ge unit.

dj

pr ef (rg B 58 %‘Hl 48 Jifiipg device, such
m cr g a sﬂﬂtw@ of+ ek et the Sltora%ea*eﬂ %@.CHavemenﬂy be
arr aﬁ’@@@e‘éﬁ} aagamated manser byriBe liftinggdeviceof one of t he

[062 1 c e third aspeas of thiednvention deslawish adfeerdrdopsifortanpenyngd stacker as
m cr clescaibed abdoe] agfontenargeg aistorsgdeainit asrdagpeibad aboveathd feezer
r eno\ber hasih tendpetdbie mtepionghidiris hrraiged dor dveommodstarg thattacker or
the $heta@ge bt tand hRopEHEnOREND gﬁie@f frofEsimOb 1 RETBEARE Box for
W t hoateivimy ifiCreh@vin HOMEKeP 6 fo%@eﬁinﬂtlﬁtofaﬁe Bui b¥8he 1nter10r
St or 3@ theUttcber H%&‘CWG ISDEH ¥ freb e pOREMWAS ALk em %@9 tacker

(r:noz:: ngFgﬂagdggqgl tB.F kS% ﬁl%ea.ﬂ%f é % %?)rg %ﬁg C% agam are

St or 408 ?1?51 il FCE8HE§S§"§§3? W, ey cdn g eehl

mean XY bper %}“reﬁ‘b?ﬁ OfHE TRARTH f {gperar of

st or H§e2et A% hagtg be gpeled %@ lavetgmperajure a&lqukm when ooolmg ata
conv Epertureiof 14sh thas 20 Keand worgpariieular t@ atemaperatind of about —
conv&diCeert lesirio peridad, thé fredver booalhaes compardbhy bittle shavethaging to be
devi canledsfoc b safficfent cavliagibelong tdrimesearage dftke esnples inside the

des csthdled afbihe stordgeamitishith Mgt fRtnt ERNAMYIVOLEE of e samples is
bar sp@able. FiAKeNGuAd i l&%ﬂ\érhf‘eﬁﬁt POhe8sdled St Bkhe 1nter10r of the

a”aﬁg@z@r% ﬁlrleﬁﬁ & the iHObARE fidRhdr box, IHER is onl
i f 05 A L e%ﬁ% f u.gi a%ngso 9%32 4 and

a l |

Sucf Ry ﬂiﬁ%?eg St i it

handf&d wan SRR %HOtrFé’i‘fFFé’ CHEB‘gﬁ herqp g&@mféwed o be

[ 0020velediing prevending giwagming @t thﬁ%?ém PobeiR e e flagker or the

f r ee¥@EED BNt e (nderps of hy faeegerdderuch that aidsast thsdeading and the

abowgirieyal dfdhe st@tﬂqgeon thg sterageomitgrespattivelysmay be eastlggperformed.

abovEhe sphee iside ferfrechenbolsaan de sesipktoghe redds béthe@pplication of

whi ahe fiees bax g serfally apasgnpoeakil fletdi®osé de@ka@ple in a row.
[00211e FEEREMIE thidtrbozePBik 18R aQRBHIINH AR ard d R Brafityd$¥ sBhfts, wherein

frondcs élﬁi%: IPJS ifs %ﬁ erf Eﬂ%ﬁﬁ@ﬁe fp%idef thd £ESEVII @ ch shaft is

re all @kértog %gﬁa ﬁ'] SHE}P%ﬁQ&eP Hbx allows

at1
Frodols lﬁ{wﬁ?‘fedt i Eﬁ% ot Rl Ak br apide Bpis. o
g

a storage unit, sanples being arranged inside of
~mcropl ates V\,hi ch again are arranged inside the

stacker or the storage unit, respectively, can be

stored long termat |ow tenperature in a econonic

35140EP0O1

~ _manner since only the interior of the freezer box has



possi bl e. Further, due to the higher density of the
cooled air in the interior of the freezer box in
relation to the warmer air oytside of the freezer box]j
there is only m ninum convegt i ve heat exchange 35140EPO1
between the interior of the freezer box and the
out si éspeftivelyeltkeenske alboyervpacetivedadge e tenpatred diea srogll level
si de oflowing ah effiet aipbsconeméntenipering bitheplenilitg of stackets or of
cover eldrag¢heitet@pectivelye openi ng doesn't need to be

[@3pr adfohioh agpeemAid RYerion@ichls R tHOf midiep| e KRB meR§ite6
I nsi deorhfprgsind AFKSor Box ﬁshﬁ:scrﬁieﬁraﬁ% Vete edly t431'])%31t10n11"1g disposition
i nt er yQf a Rbol 481, ThEPBE! trBPdSHE ostl it'hsﬂo% Srranged to
L?g?ggﬁgzﬁlﬂ%ﬁ&%t 1cabt 0%1153%‘3 ce %Tlch te ﬂ{: lruracflrt P%lcr%tubes and a
The s galceﬂ) ‘Cf%’ﬁ? chyth aytbp w§ ;& R e
needsih ﬁ)é u6 ce §1 gab ?st BBS’( swce microplate. The
seri alP?Sgi cf}ﬁ' Oﬁ’&OE Fepayingracans forenvang the gt legst opp paurce
in a PHPPiteeodthepeliyay appipplathparplich ayrsfatinn to pagh ogher into a
cuboi Rredsimsé pasidomwhenthglplatg tray ardhh pesitiowieg dispositerch
shaf tachemmmiotate e leanidorgtsotitve miopphiateddhe délavefy méxeplate. The
box amtiotemnthas hedhing meamfoamghithgfapredetmodmmictatube gf the plurality
st ackemiofotubes fiomage atlehdt onSbisltc@midi@R e finth e @lliveMSmicroplate
a furdiR@rthé prRicarsthnll shtl'tﬁhl 1@)0@1t%ﬁ%bé(ﬁ1¥m@(ﬁate the at least one

st ackgfie MicopRIAHA HidiRreryPm ER® Wheh 8RRE SdakVGo¥ource
It kegRy i e ﬁé’l?xferf‘ Rﬁl&ﬁ?lﬁﬁzea Eholol thé ﬁl@ﬁg‘[’: 1%% p%gm%n by
smal I hd & an efficient and ec

[Obftﬁp ?ucﬂ g p a\FeIF Hfu?%!@t? o&lqsv&sit aﬁntc <SS Btea@gor f; Etfupé
i nveﬁ‘e FoR geglgﬁy BT aR BORRgH amtwh@y@feeswred in the
conpriesFss§ox. Hargadaty, y%wla@h&e@@rp@éfme@mms being eqrgained in
t r ay predefioed micopibnbry insidpthsistacker ordwdsteragoiigt whicinis Stheed in the
pl at éreezeaponhavet thde pakiet fonexmnpde Spesifoinaing arspecific high-
ar r atigedgitpot asagy; drnmitaddatahahdiiglsysio® allows €provide at least one
M cr dplivireplate darrinp] thé Aidrbdabed with ﬂ{eq;réﬂbfﬁ%e@@ﬁnﬁes Typically, the
del i ﬂ@ﬁ%rﬂrﬂr@;ﬂh@t@aﬁéi@éd bbRkdifig t® n%Hﬂ Afarfibirds as

the delhH¥al bodb 9{1@ odgtrern?i@g) L $htd @ &; ﬁdmg receiving
g eat fic g&u o8 6% C1at r;«im icroplate

mean$ fg or herﬁsi Pg%%{lg § 6'?18@ S(ﬁaﬂ ‘Jéi for the

f¥g dlé‘ﬁ EF‘% T8 paraIIeI inrelation to

[0023 PRTIqUAR wosizswécr@fiuthfeﬁatsé@m & raiseaplatp bagllingsystem
t r ayallpydtornesitivadhe #tdeAshenaiosesyiicraphate antibmdolivery nticroplate
at | eayexaptly ismlatoa toicechophatseclativt theeolste ki ety precisely push
m crppieired niibetubes fom the m leas ope shircomiteapiate fimto the delivery
pus hinitgoater i@ bicrebbt ek Shithtare torhpaatill Wi drédise £d cost
M Cr &fibRfSart kAW hethabrt! %@%kaxﬁ’ﬁl@ a§ QME&ﬁre'@cﬁﬁﬂﬂz!n@t e

- int oAftféﬁIa%fAéé%mﬁ&foQ M@C ¢ Dth&iention
e
on gkille e i) alsp be used 1n other
- 32?? 5 Igje B?I}% 5@@8@%%%% em'ﬁs aft fuc g%ag;? ¢ in the system of
posifh Bg)%% Rt apdescAbediehays. Fyrthsphe Is'bemral ¢AndiaEp R &ESOT,
handbrihgs @ygzmlamcmraaﬁ)r@mw tbapregisd pheition hiithelat hegst one
of spixseoptrapkte. Buitatge pushirgdmeanssha clrepssear pin besigarsed) o
uni ttmnsfler € predefnesitmicadubaotttheat Ibase eaesoub@microplate into the

Par tdeliwdrgplaye. I bn@erbotitdent, yudfa fiheaiehé ﬂl@de@ﬂﬂ’@ﬂﬁihrecuon of
bei nige sipglt alifeibe By aRHSRRL IMRHarklif Eﬁeﬁgﬁﬁnﬂ of B2 R parts of

e iy

St aGKSIobOf arkd \RicH {2 8 ﬁ' @éﬁ b b & inSeliti é Rest Bfthe robot
fr e?ﬁﬁrlnt%\%th Pé’lﬁb&?mg e(a[ «.ec?ﬁfl tR E[l%ehrest of the robot
performng a specitic h assa

m cropl ate handl i ng systen1a||om5 to prOV|de at | east
one delivery plate carrying the mcrotubes with the
predefined sanples. Typically, the delivery
mcroplate is arranged according to general mnmicroplate
standards as descri bed above and can accommopdat e

- . mcrotubes into corresponding receiving neans.



very exactly in relation to each other such that the
robot arm can precisely push predefined m crotubes
fromthe at | east one source_mcroplate into the
delivery microplate. Suitabl’e robot arms which are F35140EPOI
conparably fast, precise and cost efficient are known

i n t harmyand is ﬁ@’VeéXIlimﬂl@dlmtl@ebﬁbt predefdosdphicantibe by the movement
Art i cof tht edvofsseeitidlfy Robot Arm ( SCARA), wherein

[@G260r thi aprefevret Rmbodintunt Riplats ta iskr@epRIor $ixedly accommodating
addi t ihenalchyt opE Mir6@aitbpIBteIH S kd&l@ﬁﬂ&%b?sltwﬁsanﬂtthecﬁlﬁltnﬁmg
seen Bi¥poshiddgs 8@EhoRl ifdd HvAblYy 4d38mAolatidd Be IOy RliSFoPihte. The
the i pyeRL 'nQarzln§ g §Qtl&ﬁn ﬁ oélljﬂ)noérg fran %rorﬁﬁﬂh fhe delivery
handl j,ng, Xét“g or exa

| n thl%aégﬁ

i EE ﬁ?ﬁl the at
% %m%"m ?ﬁe Lk ‘%ea% “5‘%88% on v, gtge&’gsmswng
exa ? mf’ estBR dPlGrY Fecrpplatejaad t €{i8H% of

t he a%cc?‘Bg’é’ atghihe ag legpiape ﬁ?l&fﬁ%mlfa?@atesﬁmheﬁ@ arapeepe gf the
meansPlpig Hay éﬁ%?heé@ﬂélomnﬁ dwPsIoR isergmpgrably ﬁﬂglfem sigee the number
pr edegfip@bleinerts cuble wilugddemdssinceitds campargidy siaple to provide

m cr opfiaient pracisianmehenctlt at/least opé stuece hicraplate is fixedly
enmbodicoenmpdaed Fusthe, theaniRrdigbag0Y e at [dast drldQogice afitrophte can
of  tdoempatablyl @sily béAlpubRedoyord tiRUBAIRGNIGRPIAN N Nhe delivery

I ndepgidrbpid ¥Whed thehsp Qirﬂi@é sﬂébfﬁle‘afehvé it RBRe ﬁE&@ the bottom
such shirade sﬁ&é%fﬁh@aﬂ@ﬁt TRY&Gn Pé{%) Foa‘? fllof'ﬂ & a'pardllel

of 1 Ve thoftﬁé 11 ey, & % gtrei (If) as e source

fixe
P351 é 5%?3% fo ﬁ%e‘} 8851?51?1‘?‘&% %"Sétﬂ"r“et& e&ﬁp%’fle phgoving
pred ae%%;f ‘é“b % HEepgoRsmEAE allgys pisampaigBly supple
its e|affan%e§6f§ts? R PESIPPRG AISBePiténpien AbHe presesipn sele of
t r ay BWeRERAGEARM. f or i xedl y acconmodating the at
[O(P?é/:ls Prefereblyoilie plateriray badl atdeast onedhpopglibblierndibimios te tatom
and stréacpegletof tw at deasdoreposict intorophteawhanpe glatotay
nov abtoprmesiateynltedtiiegt ditesodReinviefoplatid. SueRh plage trdPSlows a
novi B@nf@b pakhihf 6f ReGblubefr&td (KH ANERL 6ﬂé3§3)uﬁ!e§‘n1croplate into
ar r ag@erliv @y niBh R i ehlR davednk ¢ £ BBleAbKi1aME B 1ehst one
top Mééﬁﬁi 14e cRepah g Im L BreEg e?ma&; 5 %e Ff ample, the

of t rc
or e dﬁ a8t tﬁ‘ ugglrh% V\igali!l t{:ﬁ:’g %% i)h% &ltxfﬁ (gx (gj: ﬁer
accognorg%‘t E‘B‘B Bﬁf e 7 BY'8pt T th opsyde of the plate
tray 0%%885? iglly petpepdiculagy e thegiser dppsa .
Suc hméFﬁOPé?‘?Pa eriaid inghe ppruingyyush ghat theytread dn theet least one
posi tr Thglftﬁoélwéﬂ & hagderissctnars dhelmtionesirface eide of thearicroplate
t he andrsbelr thatthe mseuafotes tiamicsopdatn ihan exdtiy predafitedspasitivn.
[0028] i ln aquefpatdbinpodiimept e nticiopyd iitRdlisg st Afther comprises a
pr ecplaifam, phtidulatl@ aabbdtRAAAEAMEbSRY kG EngEIOABY 8F e FReezer box,
fi xefld gadfe A6BHR H&he drraf; tdﬁecﬁe ﬂa{fsnﬁn WhdLiH Qgggl%fo fias a
ft

at 18R and %lﬂﬂ |h9§ f n& fhe'stabker or
bee t
del Ir}%llg é{‘%hﬁgl%fé{t gﬁgh : V\g&a&ieﬁg orztﬁ,efl.glét € the
del it % h? d by fhe gREryS %t such
" the é f‘e%{ 5 a Fage W&FI%BP ng@Pedsthrwghrtb? thseyeh hole of the
wi t pplatf Oﬁlarla‘lq tB*F treegsy, bovehy thergantne rebet.iSpeh yn girangsmeat of a
i n Méatermend agantgs rehot plderss ameflicicourandlingrd Eecopplete stackers or
i's sterdgeqgingsin febationhe thedsdezerdmxntf adiespershdxi with 4 pluoality of
capabifis iohsedoidesreribbtebael thedlatfominaan pbeirdingly Hawe several
di rrmpemﬁ)gﬁcorr'léb}bcﬁldﬁig 16\WeveRal G ERASIaRI $ JKRRSE The gripping means
ar r 2RgBORRdnged td RerRPSith 188 hﬁﬁlgqhéﬁ@ of EHe%EbrEé’eelﬁmag rtg X8mple
Pr e¢t cah BB aft: tQBooﬁTﬁY@ﬁE?&IJ hB%ds ??he 1i#18€ fleans and to release the

fafgﬁgﬁt}ﬁ# e adj ol nk?ﬂé”%ﬁh&ﬁg ' Bl Ak bl am g compocd o il

at |l east one source mcroplate when the plate tray
accommodat es the at | east one source mcroplate. Such
a plate tray allows a confortable pushing of

m crotubes fromthe at | east oné source nmicroplate -
into the delivery mcroplate via the at |east one

t hrough-hol e while the at | east one source mcroplate




m croplate can be laid in the opening such that the
tread in the at |east one through-hole contacts a
border section of the bottom,surface side of the
mcroplate and such that the riser fixes the
mcroplate in an exactly predefined position. [0028]
In a préthemiatpromgnbpyasarrespradirieomoyihameanssvgh g the platform
syst endf bg mheed dompenesesereralgbatwior apranged fiieezdr hotes. a
[6@90t Pocfghblyf e micloplanghandiangetno furthepcwhpridesa faieezmicroplate
box, haniling dispoditiyn hokmd rebRivalgmaedis Ingehodihgitheat least one source
pl at f prigfoplakaiuebha filke statiak bPowA JTaTird stdrhEOUAhwha! Be BRE stacker
t he ganthe Yirst QRREgeN@S i9TiROPIRDF @I?@f?ecezéﬁ Etécﬁﬁinﬂ'giaﬁ&?means for
st aCkﬁ'ﬁns@émnéhféaﬂé% SU‘g‘cEn‘ﬁ la{ 1_11'150 Qte%f
ale

P35140EP0O1

the 35&5?&‘{?}&&{{? thesc'lt th L Wal as
of t hs L1ord ze H o
r obot PHRAS LG Lo é"ls Od‘FSPW&e “Eﬁo ?ﬂp{ e plate
can bE¥P dtsﬁ? ‘Pfacsﬁ’@m% eraghUpb i g the at least one

pl at f UGS bonlfﬁé mft? $80 éi@cﬁ? qrﬁ%;g‘mci gﬁosasﬁamt In particular,
Such Hf removeh gearsrL the surcqnigraniateh digpasition eayasve

al | ovislegpingficany onpraviding thedirsfstaskenyirdbefist stotage snip into its open
st or agaeuior exaniple bebetdignadcordingehdidieg reany and a platalift for

f r eezeroloodatiiga sdnglk wiadoplaye Whing &hrived frofh the e@clas or a single
descriohest maibmpatestirehgiemoled fvMane f6&eE dhiButhRaVRangement
severalowsIMERITE HAPoSTBRRE PG prehfdERnftrofthte LPEF a row of

pl ur gl:kdofined n‘ﬁ&%ﬁltaf%s bzﬁ%ﬁlg ﬁjo@ s&? Mhe 163 apﬁ as well as the

ar r a gﬁgvﬁl%f Y c?e%le ofa r oftt W 0 g)resde nf; cré%lates into

Pnto B ?egon %g St o %écqnfifgtm %ﬁ? B5AE P PP B fhe robot

t he ify gll gicroplates of the gr orpe} the st stpgage unit are

f r eeJENSKERA Bin thsscesdrtackepritbe yespadsteraps unif il peing handled,
and tvHer ag P stiergplefas ant erapengRedeysd miciogbes vamdireet s been

such tiansferredhto the sgcood stackssior the seonddtahgaeniowghant being
sevempabdcessed/byitlerchor anged freezer boxes. [0029]

[06308f én abpkeferrédrembodimon| theenibptiitd RehdEMS bRMerh GirtHie Eomprises a
CoNpeB RSy tisroplatehaRt GO@kFsRion AR g aAGdditDRASKdck&bs described
havi BEoves VAl §1@§nsff8f tr&%@ﬁh thel diBvaYy hitfatOR8he additional

: ??lr";‘s‘ﬁ tépaﬁfi el éd& ve Jr Sélaétu?t‘(‘) éaﬁitl&{éLStg kef Like
h S S&Fe@ e %1%7 ateﬁ n fwnjécé\h%gtﬁg: estal}?é/e peg %aélae Vo be
ing the at | east  one
W@@E ﬁ?ﬁ%&d&? é}%lemp@tft lv?éld g pten &yﬂ%haommses an inferim storage,
accoleisH: the gokoh amahay grappingmeansdor grepning theglelivasy sxicroplate,
t he ﬁl@ttbattth%@ehvalsf mistoplats is poveablegnioghe itéron storage by the robot
t r anaierSuch gn itterim storagestloendéo povideas multitelel oftdelifarp plates
t he pdmdigingtindepeiidenbcdReRNt WhnaCIoAIbeS THR iSREANHorage can be

St or a@nged ad a el WiREh Bléhdy AtGedsitie B the %ﬁﬁfnn@ﬁﬁ‘eaﬁ 8Pihe fobot
mcrgglate into the second stacker or the second

[0(}35{; ﬂxgae%iéf‘érfed eHlBoﬁ dnt Fﬂ‘élrﬁ'l l&t@ﬁa ¥ temerggmbﬁges a

0ds t?& ¢ la 3}& m cans
! AR g ? B?“
;l(ar gasal et"g}' etpggl‘g une dgspgﬁlgon,f G robo qg'@
by bETHIY c% &haﬁ fﬁa CEiPh éﬁ@eﬂaﬁ&%wﬁm&p@ra the
for CHPERNEBES separately dhetempg n@p@hg@eg@erp@w@@g such a

f r orfemipering %ﬁpkﬁélpW@ ito hansilm@u@plmm@f temiperatpe athich i dififiggent
r enoverd the ompeiatire dptiraized dorithe loBgedrmestomge afifpesamnples, such as
al | desetdmgple enoval and positioning of a predefined
- M cr-@oPatigtiRerfreekerdok OMdOfhicl (sl fbieReflomithe RBIpAE@Se outside of
- bef ahenhgb ten{aﬁ tem/ whih 0P BRim e B YIJ 0rdBomhe
r eNGYR ergfuré h%ei% @%,b%gb@tg (ﬂetaete eurk tdi)?é"fb? he

i R sl nlly

second storage um
arm Typically, all mcroplates of the first stacker
or of the first storage unit are transferred into the
~ second stacker. or the second storage unit while being
- .handl ed, wherein mcroplates not carrying predefined
“m-crotubes can directly been ‘transferred to the



this, several delivery plates in which mcrotubes have
been gathered can be <collected in a single stacker as
handling unit. [0031] Pr efergbl y, the microplate
handl i ng system further conprises an interim storage, P35I40EPOL
wherein the robot arm has gripping nmeans for gripping

t he dexdmpe therrpletaphatnd, suitghle fortroatmpamengithk isareplps inside the

mi cr opliavplaiesviiipvbaivi@oplateds hirellédpardcoordingrtaggeriyrd dad be for

r obot exaaple —Bif€h an interimstorage allows to provide
[@036V Aififtidesped: offélel iNdnYioR dails &/ithGQudl BéodinBr h AdeBpRESndling
col | egfste@ngs @scriBed 8beb&mprish; di M8t 4 Fﬁs?&&ﬁﬁﬁ@né}@rh f€ond

ar r angffbAnddt, ahid WthsHrheht 83 Y di?’f g% £&1 Jsfh. The first

[+

g: 'e]PgE fgﬁ b&ﬁg&? (‘?Qpﬁn el@x; [@ X ée about +4°C,
furt he %6) [l %r% X6 g’“?‘ﬂ%ﬁf\f E;“ﬂ?ng system
conn e e % i hﬁ’ etee?ﬁ?g Jreaishplate hapdling
encl 0% e eéf? rPP’é’y ? PREOPS SOMPHHNEIY Ihrsped #tiadaw

t he rtS’B‘B?raﬁF?n oLggmpreaboyrte® f‘?@@@lﬂnge kerrai desanibed above or
i nt erd $prage unihas deserhediahgve the tfueimmmmr@nbiy opewated at an

t enpenienyedigtatemprepareafoelegathplembotte-20eGpeitablg fofautdneated

f r eezeicrdpiate hiusiling. Bieodochingtpernp ef ihedirstapmphitmast dllow convenient
handlleadihgsOfpdcattoxat into HRITBRY @bl &d Wohedhidn delldalifip@iTtireczer

f r omyoRes hit P el BoRP Theik&thekiRie fehPelalRE cdfEdMigh enough to
stor %gld%e&aﬁcﬁ%]&ﬁs d8&ieMh Jv@fe Enyi &‘Eﬂéﬂ@ and low

E he feh, w’l&l@m& the b& feﬁé ) quahty during
en‘p%{l% Ee% s% ﬁi} a%:;ig e%% -ajl go Igpg G 4 0Pthe cold room
gr tllﬂg 5 g I‘I}I%I‘O lélgessl ypae il %.]rggglr@lgr late handling.
W@i“ﬂge”r %R‘E]raép%ﬁﬁ Pf hguaventipn fiwésawebémeﬁoe}ﬂt%hm%w a¥sthodusing the
conp&Herpatohandling mistanpaesstibedahont compesisg thestaps pf:o
P351abEppering iherffsicecrttios te olpoedefined tempdrabue ramgee f or
not bptaring aghirdlsy sfistptags uhitswitk atphealityiof skt eachitiavimg a
t he pluwalipbéseréesmivespditedwithva phaslinydif dgcloameemdidértie freezer
can bex;for exanple -20C. [0033] A fifth aspect of the
i nvepj }bl@ﬂldﬂ%adnselﬁ}it& Becdng @ﬂo?ag’e%mct){%sp%nﬁhg "t&fﬂe%kﬁage unit;
handlj AGoms Y5t fci‘ 80 eSS Stfl Slﬁ n;

lt ﬁlaf’ é) Iﬂoiﬂhg%{'l {EE@{I 1%1%% o a)rz%ger&ﬁl t{le eezer box;
The Pt %Wtso c?g@?ea%&watemaﬁ
t errp‘e‘?"'ﬁecgf’{rléhng ea@&%\‘??pslt*e’ ﬁ’b trayhas a docki n

por t xnuitaiearsly pesidorng thealelivery mysroplae srddhe pibat erm such that
hand# beftprs ide eﬁa predefnadiaiceasiibe efsheratdaest boe scwecd odemafe is
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source mcroplate handling disposition 63 a plate tray
61 and a delivery mcroplate handling disposition 62



hol es 611 of the plate tray 61. [0065] On the left
section of the platform51 two interimstorage racks 8

in Fig. 7 onl one interi torage rack 8 is
\(/I si bl g) and aySCARA 7 are nl’fangeg The SCARA 7 had>>140LF01
@%pedest al 71 being fixedly connected to the platform
[0 7hndhafCARNA 7hapetiprang mearsi3yat derandsif éd atmy 72 leepable of clamping
pedest dtliviéty mi¢roplate A2pqpdtraestdringgi Gomdhe slknglairiager62 1 into one
m cr opf tht énthamdtdrag: delsyBogidtbackh 102 sausk Ryt pkteatekdling'
as degwpidittsh @ORHRh ifrrangeC OISR 1601 han theqdatd @lal 6@ ymprises
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del i veT1y Tk ¢ERN R hiRak 63259 SRR 1:RE 6§f‘lee%‘ﬁ|o&°ﬁ1%frybem
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on th bt 160,y a@é o 81’“%@6 G foot o g
m cr opiiatker H%‘i Wﬁ@t @y of iy Oér r‘gﬁiﬁ‘é@“ﬁﬁw‘t {ryi the freezer box
| at f rr?ﬁPS‘itW%n'pr ising for exanple the SCARA 7, the

[A088Lr Insise pBe abde stosias uits 3¢ krdiftd] qup ef the fieszasppuddy the gantry

handIfobef aiddhersd sdcomd $orage heit PO st asranged/pBallel ahd adjacent w the

m cr oypdrageeuniad@l|Hon geadimmpakiihg atrlefB ond mécroghic\oartlye plate tray 61

m cr apé plagstrad?261 ishgovgaalony theolané 612 amed tid sik @aslight-sdes 611 lie

L1 f t egtagtyoliraide tHenid @mdQal ghit® 15TRRS dtRG% &P SEdulteousty the
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i nt erel L 1})/ em:: h t x%ﬁoh@?héigﬁwﬁr LI'ﬂg dn% oﬁhe plate
possi t%rou tﬁc'e co Rro% Il up to c
i nt erl or o §i

t ermod? :ﬂ)lo d1 IsEaP n\:g‘?zrrg migppplat egsef} from gxg stacker 1

col § % G%CP %41 epPng platq %egrﬁ{h%&%? d upfil the

sanplse&ce ﬁﬁ?fpp Hrispecoggodatesin thhibegpghshalep - EAbugh

t hat apepmmedasingshesairesonicropiae 2bin athnaygh-helie611 of the plate tray

handI6il g borflarofahathpdughkhold Gldvihas g, stolt Witlln i srelxb @02 ang a riser 6111

t enpevtetain thel riser 61 Ef ddjcineasintiadp gependioniadatd the top side of the

possipbltetriyal ahdiheReNanN Xzﬁﬁmﬂ@&s@é{tﬁiﬂ?%@n@&uhﬂﬁ to the riser
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t he Hay bl while i is irpits miceatubopusiting pesitionethy pii aatop! each
handpiedefintidapiscsiplate aft@2nothentheichg selacaingdhengiaotubé fgm the
621 sdvirahmicsoptate i ligto reusiviggimemstofichedel pletyehicadpdatg 22 arranged
rai | sorfidgoratieg]f uhédrni: mireaby. FoPHEtRd tRrpih W catbedibgisable in
Cr OSfeldiidh t6 tiladm TONGE 1R QGQM ab Sefadde aldfodifiéh MEARDr it can be

rail §sSa3bRhbS. Iﬁ(g‘zrl glﬂ ‘ﬁ
m

i% iu¥1 &9745' I ding
[0007 ﬁ rAﬁ g%ﬂ'iea l('(,r11 te@l hag n the plate tray
sI i d| ﬁraa rpoo tla? g?‘e&eath the second
arra ‘ES@SF p be relocated
mi ¢ rlgg 4he ggq f greang ﬁtoaq@; Wo&y the plate lift 6321 which
thr d@ghlveﬂ @gf'ég tigoy ﬂletcﬁréeq@padleg ppening of thepéateyiray 61. Then, the
t r ayplaie tiay ismady subaloadadswitlothginex(dit fedst esrdwurdeanicxoplate 21
r ai | fsorb Hii stdrdg@Bhit 30204 all[d@OG/doutdeanistiiiRies’2 haithe storage unit
- gri (@Y lege beanproéessed theReured thi@bpliates 2a1are airangad abthe s€fond

cl angedrige eniflsy wmsmeaﬁbsﬂmyg@d 24 16 thel fERB&T x4 BBthe fgant
fro B&%Sﬂdlng carrlag 21%nto one of thelnterltgmry

[OOago r\?ﬁ@n R H vy Anropy ssﬁpﬁx‘éﬁeﬁﬂeg Q{'o"i'ﬁlfes for example
i s R e

632 bei ng novably nDunted at thelr Iongltudlnal ends
to two rails 631. The renoval neans 632 have six
ptate lifts 6321 each of them being arrangeable
under-neat h one of the through-hole 611 of the plate
tray 61 and underneath one of the stackers 1 of the



[0068] In use one of the storage units 30 is lifted

out of the freezer box 4 by the gantry robot and then

a second storage unit 30 is arranged parallel and P35140EPO1
adj acent to the storage unit 30. For accommdatl ng at

| east one mcroplate on the plate tray 61 the

tray B4UYesy saRkey! 1 s Aghurmaly o e vesy pApRies {Z%én“érilg?d n its

t hr oulifiering) whick for erpraplessmbe Holivendaricroplates P3 fargpyal|clients. For
gat esthigrelfcatigreoighaddlivery micr@ilatg 22 athe slidihg carhiage 621 is liftable

r enovapwardanEoldgn grapabie vEparalld pgodebeng sives] édiverynmidroplates 22
t he swhilpbmcessinigions sgRktdrage waX 3 theyd aliveigrmieaiptatd P being

si x t htoiged bk aslivehlmictosintettaadialg digasitiof e cah bé Pepped by the
pl at egripdingd mefdZ3 Jfshd SEARA 1 BAUBN tROSCARAI ESAQBIRELAS the

t hr ougdi Al Gid tH@ZhPﬂlEhﬁernﬁ%rt(frg pdgng stacker |
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sta ;

. east at e

| ana'ﬁg ceosfé: 1: ' ﬁn%es afirst co artrhent 91 eco
i f t our Cemeroplate
21 i s %P é’ﬂ}f}ﬁlf’fg{? ﬁgnd ments consist
acc o ﬁ a eﬁ;tarr elgg a;rﬁn&eﬁ énSIde the third

t hr OU?EH V? ﬁﬁ@ ?qzﬁﬂ/boxsi“talﬁ’éat ddcagying a

t he HRYHL lﬁ(ﬁllféfa@EPnﬁ%lbﬂ B’ s“ﬂa;pﬁw edmperireahdl Gropnestrd to each
a ri sdithethird compentreemts Phby ridecking pard o9&t Wierfust compartment 91 is
ess e rituinednl agcgsaibleanada dodra)3l Fuittleer] the thinpcwsigemehistfchave windows
pl at ehfogy whichahelinkide otineakir® ¢d@dpadhaitns? Bseabit fidkd the first

per pepfipathm@aly to the riser 6111 such that the

(0623 OR uld, FEOMsBldtn @éﬂd&t éla"lscbréf@raﬁo co%Pe%r{b A9crh q%r@tui’@éf about

}02 ta: +I4Ia@ 8| ﬁ?iqm LAf \t:(?m veﬁ?&ﬁ&& l? nts{gllg%he first

80 Ce m.cr 5, e dto

rp: Zte r 6:8?188; Eﬁgg %‘ﬂf yg {Iﬂggilﬁga(t)e: by the

pus h% ditp F‘Eﬂ’i‘omﬂ BQP% Qgpafipcpisel.c. the
dbg przar haxen4 ar Wrﬁfembly p@}:rlecbtg)gqbpwg—SWC or less such

pr edé#lat hfm tmm: storagb eSsaimden is pesstderds fraceerdokes 4arR fonveniently

bei ngc@ssiblegadthe dotkieg pirestH 1. Thayryedir vdniditeonirg systemnof the cold

i ts moam Otpivents diobi thgltag siuting MiclopRtddtdrageis dutingasioroplate

predafndigg m cropl ate after another thereby relocating
[00728 WL n9LuOFid 12 @h&d@ &n aSMRRnID CRRRLAINS Aimédi 0 and 9b of

r ecebé/lkl@&) > hid R) fﬂbb&f?z[ﬂés Pin3 1: %Fe"%gwﬁ[c@l llty of

corr
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di spB¥a eﬁ&” faicEytyRes 3s azange

t he $ATHd qr4 0 carythe fwe Fevyef freeagnbasge %J@P&nperamre in the
m crm@petﬁbe@@m a prearanged sabovd-BRCt puipandtaatput byffers 911a
61, tdudegiravided asaapn ibkrfacwhlidvang b Atmah ioperstof 8Rthkasteckers or
posi dtorage dnitiale froasthh rétoic SREOOO 0 it dedD@tothe rolBicStza

t hat mbigsllgtor WeShe SODF SsHot 02 THeGtRREMB L stédage ARitPRken out from
rel ogatssbticlsthrOcng: Rk idih 8 nidtaekfiSpokt ﬂéezbﬂ?oxsg?.q%qch can be
st or(?&fc &JE‘['tB A Féé(u Lt&%uﬂ}eﬁt 1hish bs &1% Coid;jlfmlv%e same

aga'lﬂ) § P E étgl% 8 Bgi'g Iﬁggl t?i rrgolﬂoﬁ’a Tt freezer
wi i %l&tot fdb i© Ll u%‘hae fﬁm? ﬁ %@’ Tyspita
the Sé?rag% Wé@c 9P pigd injqpbstudigs where many o the

- m crsamp veztf bsracegpsedsiron e riipe daingity dusstiam of the clinical

c8ilesd t he source microplates 21 are arranged in

[OU’t'fﬁe (Sdd oo 9btaar the ethenhand3 6 enthiodiedeamnerchive seel’ angaiomprises
i nt & flhelify efapeightrandihgnBOPC dragattboges 410 bliweve 0F1t]room 9b
Wherlokhotdehipyies ¥ rabog; lsiiek abealB2he amiplesstardel ipthedgbt@ dezer
M Crykefsnect Aot BXaERdsed oﬁﬁéeﬁ%@ﬂb@é/ccéss@cﬂ ite&dtrenely #abe cases.

rel oeabRfeIbR! &fehréﬁ:eld@éﬁr}{@(fl xtlﬁw%séenlﬁm%a%érsﬁﬁ tb@%n
15 P35 40EPCL del i very stacker has a plura ?,

delivery m.croplates 22 arranged in its interior,

whi ch for exanple can be delivery mcroplates 22 for

several clients. For this relocation of the delivery
m croplate 22, the sliding carriage 621 is liftable
upwar dl y. For being capable of parallel processing



[0072] Fig. 11 and Fig. 12 show an enbodi nent of a
cold room9 according to the invention. The cold room
9 conprises a first conpartnent 91, second 140EPOT
conpartnments and two third c@npartnents 92. The secoRd
compartments consist of a plurality of shafts 41 of
f r eezeliggtisreer the Pesingdo funthen glod: tha samiples foe atchitaid time period (e.g.
conpafor mpid fi8&n yaboyaoaadlly ofthtuiehd need 1@acchoxbe sanpgles stored in
pl at f the mrchivecaire, hungith th&baARBility tearibyzablsemple at aildter date. To
53' . sihe shidraichbenpanpieeilko tla IEbeAHGET Sbuldregaieda 1@fer
the t F}bﬁtﬁlc%%fgaﬁdr@ﬁt%lﬁ@ rddYes@ntHACKbE e BRK Is 184 high fBLthe
firsti t1n9c1asé 2 sal TR hREGERGH RI-B80Mt Frelcd 80K 4b, an
93. f@ée’\?ﬁ 18 ﬁ {h@nr ‘ﬁ% ?ﬂatrggfj 1‘§/e Qe?‘ﬁgx‘% 3 %xé?wdual
1

|t I;r \C/)I X %ﬁm hr oHCsu ab S {neans eve E%?%r]\ i that this
use, §HE ?HPP%% mc?%r a%els Hee r%% ‘?S F%bﬁ’élﬁlsﬁf’ edrepfye store®
a t enpErADUPSCYF uaﬁeﬁﬁtoragﬁ@c {lien in gpger Hlﬁﬁ?m‘}ﬂb ApEciliapeeds,
conpdhaidt (P ey dorsardmgtanywhgther sfasagedacitities fpr saggples for clinical
conpaitudigsrir wWdethemloag terin sforagerfaatlitive farsamples that nerskuspglly not be
pr ef excedsked awootedddt o about -20C such that the

[08Td]orRig.dd shewh amnémbbdihentdfi agngle fivw doghgirelaftey atchieical study.
SCARAof thas reacei) ofii €l lshinpRe$A1 IER-shupleb)erA, 1 B2\, 3B CQpB,...nB
conpakd filNétdred iin §- célfésgi { ibedreeRrs ﬁvh&eftlﬁ@e&@ &atRere8 Snd

4 ar gepsifgiyallyd. copl é% al"i“l.o %ﬁ re%%d%r def I%Q and split up

grgtez{nlltg ’;'%vlﬁ Em ‘?‘If?%ﬁ’g j % ayS F&O&ﬁl Sh i sample 2A
dock $ are Rl t1p uots t rn f course,
the dbsj ey eﬁrf%@ﬁtag il 8@1%%9 vé‘élquots or sub-
m cr 4pitst: e i ogf: &torgy g1 arsl{abotlc store 9a

[ 0074h0v i Flgsl%m FIIE gl 4 P&r@a @whawalaﬁﬂrdam@@r@bﬂtlotéﬁtored in

f ur t hehotie stooe?nemtbs Qeesaeticaipanitivelyotasily, o hes begpldgscribed in

r oomdetail imboenbbalicatiqusts avhichodre hotmesdal fet therlinitakdtudy can be

pl ur akndfyrrelto auprdhih sterepddh A arcBRE sfor €z sowloindig 43 and Fig.
are aurgaesdd ot If nebdsedystha akgicts dtoRl in SlcRIVegRI&Th b Ke

can BensFridafhck O thePSBotiéatdrova, hfi‘rtlfg A28 b lestHod6& YhSn they are no

or skﬁ‘gqﬁ its 3, or m cropl ates W th mciotubes 1§
arrangg to %2 novabl e al ong the corridor forned

between the two rows of freezer boxes 4a. The
tenperature in the space where robot 7a is arranged
is about -20C. Input and output buffers 911 a can be
provided as an interface allow ng a human operator to
take stackers or 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 from the robotic store can be put
into a nobile transport freezer box 921 which can be
docked at the input/output buffers 911 a so as to
mai ntain the col d-chain. The same holds for the
transfer of a stacker or storage unit fromthe nobile
transport freezer box into the robotic store. Such a
“robotic store" is particularly suitable for the
st orage of sanples which are used during clinica
studi es where many of the sanples have to be accessed
fromtinme to tinme during the duration of the clinica
studies. [0075] Cold room 9b, on the other hand, is
enbodi ed as an "archive store" and conprises a
“plurality of upright standing -80C freezer boxes 4b.
- - However, cold room9b does not conprise a robot,
since usually the sanples stored in the -80C freezer
boxes 4b need not be accessed or need only be accessed
in extrenely rare cases. Nevertheless, even after a
clinical study has been finished there nmay be an 16
P35140EPO1 obligation or the desire to further store
the sanples for a certain tinme period (e.g. for upto
fifteen years), normally without the need to access '
‘the sanples stored in the archive store, but with the



i ntended purpose. In case a sanple is needed froma

-80C freezer box 4b, an operator is to take them out
fromthe respecitve freezer hox 4b on an i ndi vi dual 35140EPO1
basis with the aid of suitable nmeans, however, it had

to be borne in mnd that this only happens inrare

(daigss. Using the nodul es "robotic store" and "archive

Ist drstackern(d, |3 featyinga Meality afpittoplasdsd2 ) badi Havirigestop

i nswacosida(ié) wid o boten spésiekide (DEY dpposet hatheitsp fiofeayide
def2e by icogpasingh &bingnig sidor g vilagid (18) £ rébévieaampliedplate (21,

f o22)@if il pl@dalitysdfutlicRpl0s (Mhethehit dIAROhSBINER ShRiA@&Eed in that the
f aghdket 0195’)fi:@£rr t@&c&ﬁﬂfod@t@%’e pMamdty) ¥ ﬂ&?o;ﬁaﬁes (21, 22) inside
acﬂi@ﬁ§t§‘s§’n ueh B qo EdeRkidE! 911 %%oﬁg' Qte (21 22) of the

g;e i é} a l%vo gm’a djacent

ate ]gr 1 %%mlcropq%tgs 21 b%@nd&}l Jrh]a @% ousing
Oéﬂsﬁ ks HF?H@F@/(%IU%@ freezers where they

are gat her ed and ten‘por arily stored. The sanples are

2+t N sckgrdd etl) phelabey ewbgrein sagomprises fopr essentiglly

mpemepd@ulaﬁy quengedivorlsg1l l2),ivrheden ezﬁchatg“slaﬁ/wallmﬂ 12) adjoins

exadpméromhtc (2 L A2) efilp pbrdAy of migopipes ¢, 2RYwhal the hopsing

| rvconmmbdte the phirdlitpbfmZudopldte@ @1222A. 1, ... 2A m O

course, the aliquots prepared for the assays can be

3.5 AihetstabReri(Nt10) LEILRED, vWherélH @hch JtQke %Hfgspg_‘qs $PMBis a EBftoured
alsb(giéﬁt(ﬂ 2181} nﬁtrg%gﬁ‘f ﬁfcrr@ﬁat%;__@ 2 Z?E g Bhﬁhﬁ& %ﬁ mi46ates

?)3 PtIC stor own In an
ri'ng a clinical study, the allquots stored in

ot j re 9 an be accessed npar.ativel y eas .
4. 988 é@ﬁﬁéiﬁ ld)e%@rﬂméia fﬁ'amase i 3 where fhetfﬁagéalaﬂateth o'

waTrEneed AparhenendargiBidinab pnd pldhe hoysingandsyhgasgin thgrepoval gate (13)
t Panirding apans(13h) &r@hldvg the plugality af micreplaies 2 v @2 kinside the
9bowstrgpudhrthaithe haldingmoeali (131) pebject Abalesi agderdit 13)fof the open
nmgssdingl end hevatls thedttsrist afitkahousingrveliinvhe stackee (B xidimn a
belosddrsgnef erred back to the robotic store 9a, or they
can be destroyed when they are no |onger needed. 17

5. P3Rd40&RPY 1@'&1c15§m14 Wﬁel%'irﬁf%%&% ?;\3: (1 97) £¢ Rl Rarranged

gédrt'; %dt% %(' \r%r‘ 21 Sur ace a‘ég&%{% (?such that
o%p BeTerpldid Wient st']?%ksa DN qLpE Stafe o 51 ng a

usi ng and_a, renoval (13) for renoving
6. m8 Trﬂge 2315) coppyis at iy of Sxedly ipfe fﬁ%?%%i stackers (1, 1)
(@fordm)to @mf opg of ¢glaimsolte; Sfagfhet,enaeaabtoé thestarkers (Lnk) adjpias to its
sadgasretrstacker (1, )°)i s arranged to acconmodate the
plurality of mcroplates (21, 22) inside the housing
7. sTiestdragd urih(@; BOYofolinas; evistaiethe3hatkero{1,anpark ddh @ row.
(21 22) of the pl urallty of mcropl ates (21

: b@ L] 8) bein

ousi ng JOInS to the

I | t 2 cker .

o ng%?{% %SHSFS &?g)bﬂ OIB&I%F @ C‘P‘BH‘E‘ es'removel
é)é’glélﬁst trf;}m‘ﬂ%% pRFap t?ﬁé% 2L oh HiscPtoiags an @13%27011 being
\frangsdndiagent te the nemoyal gate (13)0f anpyo élet}stacrl@rs atlh

: m croplate (21, 22) of the plurality of mcropl ates

- 10. (The stoppe unitdB; 3N efhoyenngf clams Gnmddatther doheprisingidting yneans

¢t6;rtveY.opl ates (21, 22). 3. The stacker (1, 1') of

claim 2, wherein each of the walls (11, 12) has a

11. QORESEF Bk (4§ RSritéR erfrﬂg]alstaék CB?,I @qla@bd}ﬂ t§@fi one of claims 1 to 5
ot fr %;?rﬁn %1}1% ﬂmpfg tﬂza gﬁrié eH}"&E f o0, having a
&ﬂper Lo n uct s aral ed cc?r J@ﬁu g}e séacf(grgf 5 Yor the

an open Iongltudl nal end of the housi ng and vvher ein

the renoval gate (13) has holding neans (131) for

hol ding the plurality of mcroplates (21, 22) inside

the housing, such that the hol di ng neans (131)

proj ect above a border (112) of the open | ongitudinal

l"l




such that they are rel axed when the stacker (1, 1') is

in the closed state and such that they are tensioned

when the stacker (1, 1') is |, an open state. 6. A

storage unit (3; 30) conpri signng a plurality of fi xedIPQSI%EI‘:)OI
i nterconnected stackers (1, 1') according to any one

of Sterage puit {3;:39):5md hreng am openine ¢l 11 #e tep aigk o Hoytsiderfoy
ad;e@ﬁlﬁglgta@dmgovmgﬂm@wkers(ﬂ abker the btorage)unitq3; JWanto and out of the
st mtaiye (4bhiof te3frecd@) baaf(4k| ai m 6, wherein the stackers

(1, 1') are arranged in a row. 8. The storage unit
12 3ThSfi¢ezef b @) B Blalik 1V hiwdhig § elibci® Bitipk Shd Bavdn® @ pluedlity of shafts
pl @ltlg Wik eh@i hdft ($DMASRY §&ntéﬂd§4p9ta‘i R0 18H idObf BB ezer box
Of (4t) ﬁ‘déécﬁ%h?ﬁ@ll()ls a\ing Ror addy ‘?n 5@&&1@?%3 kedr (4 34 ?§IOQ storage

, wherein th ottom ate con'pr ses
rermv openl ngs for renoving m cropl at es (21 22)

.a ni t 3 30 eac n
lgd}\g&lg Ppa?% ?3 gé‘ﬁg %;f ghg)&gc ?0 a1m11 or
ﬁc 3y age iy a p(fﬁl()ﬂ g)p 18@ ! (rgbotg.g’l ('Qf wg in the
atg fray (&)riad ghe resgioninedimosiiomed) srheyratieed g cwaawéate at
( deast gwpyourcemicrorfigte 6219 mml(lmjltyf Qﬁmtcequfeqsmn@ aglelivery
stra@l&mlaté (22) sugh thetootog iswdadesidemyf thandeliotryohmireatd (229 i
orarfaogeabtnfaeing ndotositsorfagesiden(21 2) &, thS 6Y) et on¢ shung: thi@roplate
anglpndeein thedositiofinp ﬁlsﬁ&ﬂlmﬁﬂas&mhﬁﬁﬁﬁ:ﬁﬁﬂ)ﬂ@l 622, 623) for
| Hh@ih®the (f lehstiie %Burb@nﬁ’ér Bﬁqgg B 1BE SQIRPORALr6lFatt %2) parallel

Stlfi‘?é‘i&fon(t@: eaélh Ith& intoep (z EEDhheS HHRAAE trH) gél) d the
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pugﬁm $ (74) for
§ %P E wratybe jn et Jegst one
bé&ufeﬁ)m‘a plafed i) 11@ 'ihﬁ@?lmjrbéme%@m @%\ﬁ’éenaﬁha Pl Arag(64) and
piths @S}ttﬂfmwdlmmog (63 aeyomuipdate the ab deapt aespurce migroplate (21)
i tin Bsalslivers npigroplater22) hed when i deleast onh eodreemzaeplbiox21) and

( #)e delisteryanierapié (22) 4t moedao tangedefined pasitomby tethowgng means
a(&lackremo28L, 1') or a storage wunit (3; 30). 13. A
“mcroplate handling system conprising a freezer box
14( #he A6GOpRINHRNELRIA ddclffn lﬂ-%vhe?eumh%t atE 8y (6189 arrddged for
pﬁ%cﬂt Q&OEgngdﬁ%B the d ?é'ést( 1r08 ?é éﬁedeﬁned position

e, 9 881%5@ i aﬁ%ed b %ﬂgﬁ% Hpdaging o
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vifis igp
aﬁlﬂseéra%,lplde tgr bthén Hefarg sidg (3429 o6 et éeaétm)e spugce
amrfemé'efa 62 B intecthe gredefiesdirosition mheo shespasisiondigispiition €62)
aacchmasdaten thestrlivery micmpbyd @2¢ and the)plateirey & 1) atdvenmodates the
paidédst ard sogradirsionmpldte (@1).(62) has noving neans (621,
622, 623) for noving the at | east one source
15. nTKHIﬁfUr@HI@te hdddliny @s&iﬁ%f@%m\w N/h&'eﬁ{ fe Pit@trﬁyz@)l{ has at least
F{ﬁ{e’clcte Io‘ﬁ -hbld (6 ?yaéx}i?% ng?li% ?%é 51 ) BF 46k 1d36%ne
s el S R o e L e
mlc Od)g? S{ (21) and the delivery mcroplate (22), and
erejn the robot arm (7) has pushin rreans 74) for
16. fPplate haprling sxeemiof pay oRseoiglaimsd 3gp Jp dysthey comprising a
rilatfasmy 689 beingrarangedan top af thedraezerdwur(@h andl e gaptnaradot being
(arehgédnemthe ipbattdeini (5d),ywherein thpl platforr? 23 1 \idas a thrhegtphale end the
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TN t%%'ﬂh@ §ta81é}f(9pﬂ "#b£th ﬁ}a ﬁ ¢ hﬁ)ggﬂfiﬂo}?ﬁﬂ}f through the through

m cropl ate - are nove posi |on
by the novi ng maans (621, 622 623) 14. The
m cropl ate handling system of claim 13, wherein the

plate tray (61) is arranged for fixedly acconmmodati ng
the at | east one source microplate (21) in a
predefined position and the positioning disposition
(62) is arranged for novably accommodating the



accommodat es the delivery mcroplate (22) and the
plate tray (61) accommpbdates the at |east one source
mcroplate (21). 15. The m crpplate handling system
cI aim 14, wherein the pI ate Eray (61) has at | east 05351409)01
t hr ough hol e@( 611) 1{:0| ning the bottom surface
S| gle©3 i plgforpm © 13 intp ghedfreegprboxddliby: erganrvpbat e (21)
when the plate tray (61) accommbdates the at | east one
[dolhe micrapletedphdling sy@tmn of BBy ofibef clhiomsolpl tatlé findina lcbmgrising a
sysiueen mfcrepigte hmellog didpasiten (63) havikp rdusviahieans (632) for removing
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ar siangexkt @&z&%xﬁhﬁ%@%&&@m ﬂ@&ﬁé 19, 6% FeRiiB the at least
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1§. hT}tﬂ}QWrQHl!@e hindding kyston pE B OERTklains |18 tol 7 firther comprising a
pl delif enyrmi¢CEblate handling disposeae(c2hhavidgin iditidhal gadker ¥1, 1°) as
r alefihed ﬁ170neﬂfelaiﬂ1§:[ ap? atepiltdng cBgs Y 516 643) Ftr@BRrring the

ofdefilvér la‘t@iﬂlﬁtoftﬁé hé@tiordd SRatke éng PandSBEp@Eing the delivery
Mgk eﬁé MHang He%dﬁﬂoﬁﬂ%dckéro(ﬁ (ﬁ ) having renoval
means (63 for renoving the aft Ieast one source

(i fige tl%s npHigrmyags (a)foy gripping the
| ey Stqhéé%té B?}kvemsmcrg@ets GamOghablc into the
ﬁ’ém(%‘!f%e 3 y fgrobetaaf(@rring the at |east one
source m cropl ate (21) to the plate tray (61) and for
20adbo mroatataiandheg systareafSiny awef shims £6 wi O fapheat @nfi#ik)ng a
oterprezinglcap €52) baing (ightly camevtel ko the plaifoiinnG 1 Ndanisigtéhgering
6&)ean &id dncRRield PG HF6BY (HeQRSitioRM dRPUEESN (62), the robot arm
mMor & tﬁé al( ﬁobf)tr QBhttha th Rk&iok bavhe &k erfn% Z% [S%QQ perable
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SB feq GRin
for put&tnl ng he at I%eagl? oneﬁleggﬁ?%% crop ate
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%i(t%“‘%‘f‘g tls ﬁt% CRIEPATIM ruf eft STORPF %%gﬁ (41), a third
fe-pinrenditiopiag systean whereip Bm)fimin ent

afrfr‘l hbang pnﬁated gt att«l@vatqdltempel)auag a&j@ﬂmkmg pont (&) B loading the
clredzasbax (49 o thamicroplate mpdiieg swstdn6 Bito tHERD]d ©28) (9) and for de-

t boadiaf drer frevgert Hoa (4)lef the efigropiatr leptBh@sysR2) odt@fithecold room (9),
asitiéreinahabecshdcdiparfndent 141) i9bysbritod atiiol tegipbifire for storing a

Oeddéef1y acdbréin Pd ﬁy%n@%%):la‘uﬁ& ? té her adidd %ﬁl 3S§(ﬁ‘\aﬁﬁfrd1ng to

: (ahy ohelof clhiins ¢ kAP r &ﬂ% | nz?erwat%]gt an
RIS agtﬂtgémpmﬁm “‘t*hegtegé%’?% Jito B8 Res " o1 i ppi ng
ans delive cropl ate, (22
%&HC@&E@ fgwﬁfl %yg%@%er%?@a@zﬁﬁ ety one of
sl do 20 gomprising thgsteps of'g) by the robot arm (7).
20 tempeaingithe Benzar koxn4n e ¢ prgdefnsddempératngrapges of
&) atoning rphurelityd fistorageamits Gi30) wiithg purationfetackers €hpl’) each
(a2ingbaiwglity glsbige ovanpiates @2 1,02) withpl hinbiiryrofpGicjotubes inside
hisevfraeyet Bowp@)j Ng neans and encl osing the plate tray
P ploviding ap exapiyl seRindGtth SPQEH (t3 o c(o@n%);%onﬁh% LA G ?Erhmt (3;

G@):, and the gantry robot, such that the interior o

OIS FIRRIA 405 ARk BTG A0 pabifnk BFpd SEREIaRTS
(4). 21. A cold room(9) for a mcroplate handling

- system according to any one of clains 13 to 20
conprising at least a first conpartnent (91), a second
conpartnment (41), a third conpartnent (92) and a
dry-air conditioning system wherein the first

ldnﬁlr Qﬁcﬁ)g:faté in)dl 'égéys?em ?f I r St %tc ﬁ?{ﬁﬁﬁ% ?]o 18f P comprlsmg an




internediate tenperature for autonated microplate

handling. 22. A mcropl ate handling nethod using the

m cropl ate handl i ng systen1o§0any one of claims 13 tQq 0mp01
20 conprising the steps of a) tenpering the freezer

1%4% to a predefined tenperature range; stori
@ Pipk g oPregs Bhise SN Be PRIy pr apme Al G 40 04 of the
§@@E &1, 1') each having a plurality of source
Ortgkiamang at Fepst @R oyt mlemplatfr(aﬂ) Yig thof remoeal gate(@8) of the
i nsqrcmpondm% ftilesstare sbwker(@) 1°)¢9 thermpdate dan@p1xn enpty
s eglomiuB4meoage positidnifSthe 8)ivag miieopRrA2DParddahé fsbot arm (7) such
st haegbottum $id¢ 3f a pRGefined)mideAETahd Ndedt SIR] JoURE Ynicroplate (21)
M Bhagh@ddad{adet tOR tdRirfAes itk 8N AR &P ﬁﬁérbil@fé € ’predeﬁned
20recdidm %ﬁ@&f th@ YelTRYS ﬂﬂcr@ tes(b %ubimhtat o Means (74)
t hﬁtﬁé Hfb% é %31%{1 tsto a 2: o? e é’) de}' gd m1crotube
]; rg{ﬁ%e%g g egst T% e IPH:éoplate {21} into
Fgg : laﬁdnfac é‘fm$ Bk B B e a0 e 32 b s of the roo
S|nultaneously positioning the
F‘?Péi‘tylgiﬁ‘f&%s@ P "("212%11 arrdefingl migiiubesohilert leageone source
t Hama)lqé@f&lé avegiugleedontosthp delirecty maetopliater(@ube of the at
| gaansirang therat eastione splrae si¢rRplhte (2$) into the gednd djosageninit (3;
t30% top surface side of the delivery mcroplate (22)
atk) pepediig nes f) heaghy) ﬁﬂllﬁﬂ%ﬁrc@ﬁmbﬂﬂ@b@@'(ll M&fYhe storage unit (3;
mfle,oltyn g@llaéa@ed(laﬁme ﬂf%c&iﬁﬁ@tdr RS %5&&&19 means g 74?
0 &R0 0 atop
Si )de glfngt he B‘?{éi?é r| %ee%ﬁ%%?gff& be; © &gggﬂzﬁg t he
predefi ned m crotube fromthe at Ieast one source
mcroplate (21) into the predefined receiving neans
of the delivery mcroplate (22) by nmeans of the robot
arm(7); i) repeating steps g) and h) until al
predefi ned m crotubes of the at |east one source
m croplate (21) are pushed into the delivery
mcroplate (22); j) transferring the at |east one
source mcroplate (21) into the second storage unit
(3; 30); k) repeating steps f) through j) until al
source mcroplates (21) of the storage unit (3; 30)
are |located inside the second storage unit (3; 30);
and |) noving the second storage unit (3; 30) into the
freezer box (4).



