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con‘paF%’BP lusitpdiat] arraxgn rbae ofthe prntdeiept This additionally eases
mi cr othgrooapenmiipn g possihle preicamss afibgnssayisawpleptsivor] as the slight

el emeneshifge! the efrpiien enmesiooptd thn aghy subsleances in a
[@Re| shyomegorefesell gmibodimdn@G2E] tip hesn pnefietinddhannel in which one of
enmbodibeeniptioh @lamnpd i aiang@lr ey fdrbBess COrPpdcsios tip. In
a pl uswhishYrra@ber@i! tht evtisn eRERNRAYH BE dAedtly &nnected to elution
| ongi fdghisnah (RN afiRI, QBcIAME: s'%)lbc'c%cs‘i’lﬂgtanc%s CEI?’ é-g’l%@a%om each
I ongi {hdifpdiegBat tﬁ 9'&9 e ;?a'sgln ohn8f FhRfel b c% S gﬂi%
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" nt or HBRGE PG OB SHGHEHT %‘é ﬁma%w&?é fSsmigagr disfyabution of
suppotPMRISCBIA Ayasenirerriat .ao?ﬁﬂ%ffl Ilﬁi&%ﬁllma@%ﬁwfemﬁ!@@kewles has to
of thie s%léfg:ldy assg}ﬁg,q: sorggomelemenisingrdgr itlegt thepanghizige Wit is capable of
t he sétgtingnt. &Ylemaning stiteof-thmart appyiicaumitn seth & fonedample mass
f or cespefirdrhetrs anpinirowmetement Sgboont @) 4thenas sépiosarigduées has to be
whi | epreseat bi mgictliter sublesdaasitede. [ 0021] Further, the

(0803t Evh soiption-chdnidy cii BAes BkiNtce glmklps@actmg%wuyaﬁmhyhe support.
of tiWwsthRetNg po@RiN@asEdhd KsiNQnSHPLA Ke MERES MHrea&h le when
Sor ptih@Rssel SARAE cbi ﬁgés%g@% heRibrARESS mce A8 € ﬁ 1eced such
tips. Wy Qnﬁ&f&ltr' ﬁlc%eﬁgrggﬂ §e ﬁ }ﬂagb tfl@g& 5 Sir ray. The
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at t heeferbbolgss flhéiméuwmdivﬁblsue—ih@ Feggicomeifol dheswptiemeements a

cant idomperadly Thilk i.adeh td :mmaliieter see sind chmpedspantiwatiion-array

of passbbbvidwevelmreiasadi sdrheoasieaynisanpl saffadendlitdiag capacity

t he <bi bidetepticendNfe efibsidiReSHI Plui@ble@hINBRAESINANLOoIBE o achieve

assayin a8 ent (0PE3h at Pofinge PHBFArE BEHaRRAH R posSB) the

tip k@endekopdid Q%ﬂ@h;&HQH@%ovb%éﬁﬂbH@ 24 esoé eﬁéﬂﬁ on the kind

SOr Pl B Gl ERALES b'e%PI%reH r QUEL I%BQ W a b §9 éments are

Its 1 &S iﬂu\f?ct 12181

p ctI te

052%2 tPre eléfl yh 1€ ?%H%Jéil c10 EaHJLFﬁ% rxg% t]g% ab?ll%:tgg sorpt10n
can BT ReR 08 diEh BERB T BioEreLs H’PO’P (fAmpleghe surface
enco ﬁ?§PB@°f&ﬁ‘é@ﬁW |t0 ﬂmomérne@aﬁﬁs SLFRHS ot aéw@rf?éﬁbemg
can Réigeers (e heparniionyelamenty ean recodorizsdivwith a ferksolqst ingrarticular
of conibdraak YWhangr lyght deournr dnfofred tdsttiandepoiated/tosaidfspots the
conparably | arge substances. Particularly, when the
sorption mcro-array is used for the inmging of the
m cro-distribution of bionolecules in assay sanpl es,
a certain mnimum anmount of bionol ecules has to be
sorbed in a single sorption elenent in order that the

SUC an ar an ene



detecting it. Wen using state-of-the-art anal yzing
units, such as for exanple nass spectronetry, a
- m ni mum anount of about 100 attonol e of bionol ecul es
has to be present in a picoligter to be detectable. P351321P()1
[0023] Each sorption el enent can have a pointed sha )

projecti ngt )gag fcgomthe su ort E such_a poi gt ed
shape. ulfpr? 4¢d ?/a a5l %’Iﬁ%ﬁi ‘émﬁ‘l“é FRzbe headrd. Baigptegy when
when TIOREN aRSERSATPIEATE Ushpialigs doraiamyle frﬁ@nﬁ@ﬁWS@ﬁ@@l assay
of théawRles$me r@r%é Oﬁﬂ@r?’é@d’ seuipke canthetdefingted while soling the

of t heulsédnices. Saeelserptien phaedssby atcheors @ffiti¢rdmn liquid phase than in
m cr oftareraphasT vech s ovlptizaisogptementcso-aany hebiasnangediidient
accor domgoh ofidietsulkitanabs. dMaamed Sit bl @l he defiopssn@s] arcas of the
descr afted sabplé &ciag 1M\Ied>ﬂtacﬁSN1tHlso@iBWmﬁélaﬁEnt§ Hihd RRbBg the rest of the
mannegssay 024k it B ﬁ%zéﬁsﬁ@t@ dLiRE %1? rlBﬁ&?tu%mpgfffE% ca§ 86 DBrevented
sor pt L Nhigh e8®Ntioh %%a@mﬁ APBe Of obul e

@bﬁ?ekgcc&id ésﬁé& ban,woh '511 d@ﬁl af&\g{h 1¥na| ﬁl co nsmg the
nun aE] ‘ﬁgg Sll IBra 8.9 dQSCI 1¥)C ebOV %ﬁﬁ%& no E.l COIHleS@S a

S I’ml | 1C1r0-11u1 lé') ﬁlgﬁlg ela% 83%6 tan C Ilt and an
sor pt FIEJ‘E:)W@ raa}CF%t‘i?mo %W% EEH“%@?@F‘HS Byeqpnection with
sor pt fisiluef ehasael RhS clyertmp |b§|aéﬁtﬂuﬁ1 naludedigpidsiasyvell as gases
f or th‘én&lélfl@@iq fon thefelytina ofibssubataasesi aff alewrp@iablebtments As
anal yg¢sagbeshharcinbelowr dhecombiratihi e the sarptims ngffo-arantnd the
sor pt inomo-dBl@oskiphh en whidingsysasn hilghs n esolentcnomdadficient imaging
possi bf @, asthyesanghl@anmet ers of the gl obule are in the
[(mhoy eUskgtihomneginaiges depemnd RahehveoKbidor @fveral substances
bi oo RebdddPe SR PEhpIE Hff Hk%ﬁs o SHERoLOR i G o-arr ay described
shapeg, ;3@ ertélotﬁls%loﬁﬁ‘%Ht e @61?)'[10& A5ibdoYarf %8 t1 YbaRLPand

arrange F
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exampf B é‘“@m‘}FP bthe Uiof ity HUPHERREa i EPReB Spppgd by the

sor pt %GB BAEADBIR aspypRoggcd Hh& hegljitrogeinkp dicgan be cluted off
adj ac‘\l}ﬁf‘mﬂ?@mﬁ Rlemsst Bt theelusne b rebuasaeanpberc b paspedeierto an

wi t h aebmg wol where itrrap e mhdyrar Thaieshltilatok thinaedyds together

| i ghtwitle mfomationfaf drogebsrtaai cait the assiag spopietced then beaiwed to create
spot santeputGmaR3 31 32 HED dteps wpposiiptiandiciltat Athjragembr can be

sor pticosmelodnRa iistheaia sheadrithe Paed byl ﬁfﬂothMﬁﬂements of the

f I 0Z eprREANi cRARPA LSRR el SREhd. ?H@ Ebl@ﬁmfl 91"101@2&%@9 chn then again be

frozepstiosdh &Redct ANHABSA¥ay 8focation and
the a3ee,SAP]EatalhiP5. dalL05! %ﬁhwﬁﬁs fﬁﬁab‘ﬁﬂ N6t abvions
offid t@g%%?‘son Pl%g 11? e%rt e sﬁga%on IICE 0 %12% 1Ha§ d ell %eur((’:ﬁenmated

o coltift gbhe gﬁlg%‘frﬁ‘é@}“d“&f”?% Saq{wameeags WP ot can be used

ef f i dHBANCC AYF BER BRIEPOTHe TRUBSRA SR IogpFlatgrpnd grpalysis can be

enablTBREAISH| YtH 8n geippiogtags R IPrefesad swfe andeo aasefayred resolution is

sanplahise¢dhg in contact with sorption el enents and

{O(P&Sdmﬂngctab@ tlesmicd-flukide clap Sayhag aopipeisesn walfe bdsparranged at the

st at éluid cheantlhipsiredroofitteuditival sik o ushsilig@thctuent passing the

pr eventtied sirn@Vikh githresdlcihe pissingagithgcltan theushakl @dd channel

[ 0026}hd Mes@Gaitsife BRCdasP) be BEnttdINENE b1 0K aFBR], ShWalVt @R be

| MgiopthWel BRMPARE W RGERE theSQhPidiOde ‘PtE & Rbbfhodated in the

descreldﬁ%ﬂ g k-.ﬁ}ﬁls B8 s it i?a& Hx&les%scfeesm“ éf ﬁt Jl?a(f%w# e which

M 1rpﬁo n?s te{s na SI n

{Oda&?i WES?%& 161 10!0 Eu dﬁc&g iﬂ?%ﬁm@PE rﬁléea eﬁ(%or heating the
connalE PR 1Y 1%119 Cieht ﬁ%fﬁﬁ@@wrer%f 5] BW%’&%@IHB“ while
any PGP “Fﬁemevﬁ GRS @scoaymp@ated Bisthe gRigien siskiogg be optimized
sui t aphdhptgn impsovd plptiw ispossidesubst ances of f t he
sorption elenents. As described hereinbel ow, the
conbi nation of the sorption mcro-array and the
mcro-fluidic chip in an imagi ng systemall ows a
conveni ent and efficient imaging of an assay sanple.

[0027] Using the inmaging systemaccording to the
i nvention, one or several substances can be sorbed



above. After this sorption, the sorption mcro-array
can be rel ocated and positioned at the mcro-fluidic
chip such that one of the sorption elenents is
acconmpdat ed in the elution sink. The eluent can then,
35132E
be passed through the fluid channel and through the POl

n S|n stan es have bee r bed b
@@f@t i Pé? %Pmﬁ%qb Pi‘ﬁma tedm%fa pilie aﬂp flﬁsea BRIt ﬁfbﬁF fluid channels
si nk, atn &p! eRitigh sthke PeingHan sk ist rermarising theyporption
t he eletfé’ﬁ‘fms wéPWé)[f 1‘5‘0‘3@prt0ﬁleq4r€1b@1t§) alsyed Withsugnan arrangement
anal yZhaigprotien clherte of thesemptibe nzinmt-yrzackan helutekwithout relocating
dat a dlhe sdhpomamalrygirgy sfgehdentiombf éverntiagleabiption efement. This
t he pesableonnore ¢lieicasdayorsaigl € thasoptienelo@est of 8 sbption
creat enicAana@ait put inmage. In further steps, one
[6071QT IPREXcRILBIMRB inidb! AfidiRRAINBFhEAE MR s A6GATTR d8loRtnbdhting all
t he elgutdr @6‘1p§b1r1‘ Kle@RBish8t Blikg 8Shouihbdatd h a‘ﬁ%gﬁlto 1@k when at least
g: 3{"; he 0%];11@ s tloﬁ Rch s c%'hﬁn&fart&y ﬁ‘é’ 8ul&FRnk. With such an

» | 8%1 ety h% S0 105“6? ﬁ a%g)gcan Cg%mg&s&%lﬂ aneelution sink can

n Gt
{ @633 r% er & @;f d}j"é et %@E@gl@g&%@i s Wit radmf't a:lsf g&gé.ilpoqleésn ibution of
1 5t u1e subsfpnge befl’s%ﬁakwnﬂi% HSINg tl?teﬁgiagmg sysitﬁ@ described

sor pt PBpvemlbe mCHwﬁ@?nv@éﬁeSatbc Weps obe regenerated prior

of bel#gopdiohigdheshrptiyal midigragenimaintavt thithttheasasssample at a
sanpl eredeiined paiidne used just once and then be

di spoggdorbingtietaepastahe SObdricon T @k Wisa9Rarapld ianrl syHitHn elements
can beftlfeegpgﬁ;bﬁammtdr}ayan out put i mage of a preferred

scal e(c@ﬁ‘@lo@iﬁn%tl%ﬁ:f SeMli 838 YR tHe Siss29 G BinBIESd posit t at
[ 0028} cRhef&haRtYeni E[f‘chr{iél’t r@1da 11{15? s%c Al ﬁjf cfooljllnzl(gél;ltié ue‘ll
Conprbtsl@ac‘stFné! Lye ?9 kggth%rn[l% ﬁgld‘%cil U' &

upstr
el uen{ Ol L it %ﬁcas i y i ﬁrgﬁ% e iRl cw%apw cjggnent being
t he p%é % Eﬁ it st O Wb iEife f1uid channel

and t Pé? 15 1BR CLRiNOA4 aélabizmg Wit 1o Hierapplysig of thsrat least one
exampP®S¥EE val ve can be opened for certain tine

whi | e(fbaethering the asdypng swuls reneding aacvtmhbtacedpiesenting the
the @&isay bavmplsi nk. This allows for exanple to be

suf f i @) egrtchiingbtepr (chto (@nyith tirenashkiclbast 90¢ pirpOdh EbOBRIYS the

i s el sorpdomimttrwvaireuahiuatieof Sieabaltiaetbmdn@0&She sorption micro-
Pr ef edrady) has bebeadtosin@rdbtodiifliige Ahéde b élti%n GRERhESes a

heat eff) {BbatlRakdR%)h e ) whth nﬁi Nde %HS& &til the output
heat e, {0 ,{ E%@Eﬁgéﬂrs‘;&alc%ﬁd@ f{l'bc@gesg %o

[Ow}gﬁe] eYV rE%cl? 1ﬁcjlij$odsa% egéi;&%]tt;n owglo 4 osf§B 9 ?};{uﬁg{lag%? epies(,jentmg the

el Sl.ﬁl u&‘?n i°s 259 ﬁ a1 95SapSHERRS EpRSI19 030

op P Bty :tb{ae @Hﬁ@a Phefrid Cgﬁ%n%twq mmhd@cw@ﬁmpnﬁ]a@ at least

a pl Ut Wno%nl? phiheimegrarfiuirlis chinis aliprdyr Bl gd yitlppluent while the at
el ut il6#5t SRPREPHRN elgmantrianepemnmeodatedinaheradatst nge tiition sink (step
sor pt{ebnForedagsipptles ebfend mgo poandfzinhengohptiian-fblidinehipscan be

at ontectlWetimestedho dre aanlyainganeniltethevelgr fit iehlent comprising the
el emenlcasObnetNBstHReRah QRO PridiRH AbE PYssE@MtHE uehifbethd/or storage

Wi t halgticeedueBat m@xalhtﬂ% SAURL-WeN nibL SlaRlahaYhAlh@Rf b BSilyzed. In
el ut ';@Rl&tflal QN@MI@W@@ 1ReSPlaRd ERNbE ?{H?d?atrd dd¥nBlti-well microplate
enablag%n ﬂoct hé tcm@e!z&’st%l%lo%ed% theoé

for, iqgﬂecular
sor ptgcp %e(ﬁ%% §m {op 3:%)’@1% Amelféyn a%oaai ' nstitute

Pr ef
voi g r‘ e 3%%8% i g} Hypleculz? o r\&fﬁ %
not EHSIQRS, eh E SZI wivEeropkates - Height

| eas %10’6? ‘At %%? v08h Miaapates - Bé“‘&&b@ﬁ‘i%’@aﬁlféﬂ%el n

t he lwnaﬂn%m(ANW/S S P4 icrplaiergeYsh P ositiens.

sor phitpi/vey erbsmdinpote: Seciety ﬁm@om&auledSq:rﬁeram@ R004.dnWhen an
sink can be held in organi zed and protected fashion.

[0032] A third aspect of the invention deals with a

net hod for imaging the distribution of at |east one
substance in an assay sanple using the imaging system

descri bed above. The nmethod conprises the steps of




(a) positioning the sorption micro-array in contact

W th the assay sanple at a predefined position; (b)

sorbing the at | east one substance off the assay

sanple in the sorption elenmentg. of the sorption P35132EP01
mcro-array; (c) relocating the sorption m cro- array

fromt ass 0Si [

i cr o- ”1%’091 La%y% i@&cham R PR bl pegppoac an

el ene g)n GrpiRn Iy pror Ay in dhreelption gk &fjthgmicro-
of the Hiier -pfflt Of'eR: EUHPY; stepg X Clp ebidagrdhiaavgtio pe agiformed once
one S@B dariwe haferto ppecpsaicfleast one sorption el enent

(883 Mg Inaqeelired amberliingnt the agsay seaple iopwsait it # fmzesi wkiion and
(e) p@gsh nigthe herpgbu elements tioheated padfyrabiydp yunli ght beam bhinfrared
anal ysadiatdn, twigleabrbirgaht avleest ontbstisence pif(thy agat Hesplat the

t he anaiptiohrieni@siditibe fRptid AvdréiaRgy abrombRutentifBERs method, a
r epr eseiriz8d séPlon ASGEYraRAPH&Cribe abFRSEhRGabtl BRI, Like this
(€) T QulalDsp¥isto it RsdVeXtnp B cah R e AOREd %915?% it BB 10 allow
of theye ﬁﬁ@éd LT CQ ﬁ%}én%‘&t di 18@8 188 el %n The other entire

gg;ﬁt 'agﬁig% bg ¢ t1 a 04 nlan st 6’n gt ?(as,say sample is
and ( eg egigf%ggmkgfm{8n?83 13 ﬁgﬂgpgggcmlbepmmme
predeF' &4 ns until the output inmage has a

pr edefi ned scale and a predefined resolution. [0033]
Wth such a nmethod an efficient provision of an out put
i mage representing the mcro-distribution of a
substance in an assay sanple is possible. [0034]
Preferably, the at |east one fluid channel together
with its corresponding at |east one elution sink of
the mcro-fluidic chip is already filled with el uent
while the at |east one sorption elenent is
accommodated in the at |east one elution sink (step
(c)). For passing the eluent into an analyzing unit,
the mcro-fluidic chip can be directly connected to
the analyzing unit. Alternatively, the el uent
conprising the at |east one substance can al so
primarily be passed into a transfer and/or storage
devi ce, such as for exanple a nmulti-well mcro-plate
and then later be analyzed. In particular the
multi-well mcroplate can be a standardi zed nmul ti-wel |
m croplate arranged according to the standards

devel oped by the Society for Bionolecular Screening
(SBS) and approved by the American National Standards
Institute (ANSI) [see Society for Bionolecul ar
Screencing. ANSI/SBS 1-2004: Mcroplates - Footprint
D nensi ons, ANSI/SBS 2-2004: M croplates - Height

D nensi ons, ANSI/SBS 3-2004: Mcroplates - Bottom
Qut si de Fl ange D nensions and ANSI/ SBS 4-2004:
Mcroplates - Well Positions.

http://ww. sbsoiiline.org: Society for Bionolecul ar
Screeneing, 2004. ]. Wien an - 8 - P35132EPO1
appropriate mcro-fluidic chip is used, it is also
possi bl e to accompdate all sorption elenment of the
sorption mcro-array in the elution sinks of the
mcro- fluidic chip at once, such that steps (c) to
(f) do only have to be perfornmed once and do not have
to be repeated. [0035] In a preferred enbodi nent the
assay sanple is present in a frozen section and each
of the sorption elenents is heated, preferably by a
light beamor infrared radiation, while sorbing the
at | east one substance off the assay sanple in the
sorption el enents of the sorption micro-array. For

i mpl ementing this nethod, a colorized sorption

m cro-array as descri bed above is preferably used.

Li ke this



smal| spots of the assay sanple can be defrosted being
sufficient in size to allow the sorption of

substances by neans of single sorption elenments. The

other entire assay sanple can, be kept in a frozen andy 3ppg;
stabl e stage such that the assay sanple is only

ffected where sorption is performed. Like this, the
l? eﬁ E?f‘%@ fjrégﬁ"gbss and unadulterated. - 9
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drawi r@the iMp@kighn [0037] Fig. 1 shows a perspective

@r@ﬁ;qv oty 3 OGS LA, Abwd FSSNGIB I RES @&539 ,0p,array
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from! mg be Ig:li i I acgt tiba %Cltlé)ﬂ é)gﬁng%saé szérwnle in an
? 1’6’1‘?% % 1hE 1P‘|irﬁ Oﬁgné MFig. 7;
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t he sl \gFi BietaftEeoYidl Hgynisfo-flhigic ¢hingf thg inpeinenystewfrom Fig. 7
Fi g. T thavethostfrong Fig-tlA; a section of an assay sanpl e

[U0A8 nFige b sltiwsempergfecavereievad theswotion nftheaotptien micro-array from
I nvenFigoh) it@adifig witlga rdgknedtws usit peths pesihddvionirey 10f
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i j i 8§ ViITEREE ¥ Bt TIBHe éleeoma FEP and
[08 ?J] 18 RURERT ﬁ“&tfona“e%’é*é%"@ot BB A et ihgmagig system from
gili§ System according to the invention; [0050] Fig.
[0%3 sh%ﬂsi Lshowtd orspaebumdenmT elsastioarptel fakhetensbosimes of a
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[0058] Fig. 22 shows a section of the cross section view from Fig. 21 surrounded by
dotted line A.



[0054] Fig. 18 shows a section of a cross section view

of the sorption mcro-array from Fig. 17 transverse

to its cantilevers; [0055] Fig. 19 shows a perspective

vi ew of a section of a anot hern,further enbodi ment of P35132EP01

a schematic sorption mcro- array according to the -
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4 shows one row of sorption elenments 14. The sorption

el ements 14 have the



shape of gl obul es wherein they can be nmade of any

sui tabl e sorption material such as for exanple a

chromat ographi ¢ naterial and particularly a reverse

phase chromatographic materia|. [0065] Fig. 5 and  p3s139pp0;
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six rows of voids 24 left fromthe row of elution

sinks 23. This roww se processing of the sorption

el enents 14 can be continued until all sorption

el enents 14 are eluted. [0068] Since the sorption

el ements 14 are processed sequentially one after the



element 14 is analyzed at a tine. Like this, it is

possible to establish fromwhere on the assay sanple

an anal yzed substance has been taken, such that the
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cantilevers 129, tips 139 and sorption elenments 149
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sui t abltentsidaNgreactne B an SibpérafiBnel §RVHGE2 39 VMR ngdScohfécted to a
exanplbgzia 202 bhitabed for Ble6iOBpra %mia‘?lo&ﬂﬁﬁass detrd@MeRY on

(06308 Bk Slutihd ShOforSih daWeRE 14 %fﬁl@ ol 1%'@94 16-4% sorption
of ‘the c§)°£1 Bedl 6 R A 5@30& el 18 c D& ch that the
St epl frAQOQ’rJ ch il Sél ents?fﬂ%? ge e wt1 epowerpart of
o whc E dstﬁﬂéni%‘idd i pmnsaw ofe
th(reog “§Pﬁ mep g ‘h hé- b BePipefisgd7 is

t he éPa%&eél le&ﬁe “e Hesle P A6igh %r%pfﬁlmserp@lpaﬁwts 146 after
and/ 8Rotaeio Mk bring tf!élde[oowg]hemhgnneisﬂmm napette 99 hislivers an
a further enbodi nent of the sorption mcro-array 17
according to the invention conprising a support 117

and a plurality of cantilevers 127. At its first

| ongi tudi nal end region 1217, each of the cantilevers

127 passes into the support 117. At a second



has a channel 1327 extending through the tip 137 in

its longitudinal direction. |Inside each channel 1327

a cylindrical sorption element 147 is arranged

over |l appi ng the apex 1317 of _.ijks respective tip 137. p35132Ep0]
[0076] The cylindrical sorption elenents 147 have a

gg%ar %‘E n¥ mltg h3g con Lzr{?méfsorg%lggt gc%%e s ?% f so % transferred from
sor bi ig° > %ﬂ‘gb %If“ ge t%i;%%%l’ m&ﬁw >27t0ﬁ gathered for
chann %“@ ae’&%msfea oYQlos gtheg prpefimegipf seicrofluidic
such thHy & ltm\/iﬁw.aﬁ@a@@é peagsabiditib $ppercpenings sbthprhamels 1326
el emeritswidgred guch thad tleif pipettd 30 Tedanznelty bd iatrodieccdhannel s
(08317, QtbezitiertativEiegboditicarschf Fagsor@oramat drerra¥ arcohiing to the
enbodiimentionfthe heaghog pisicanamd e oraaliddeaccd@ingoclos Givagion are
t 0 t heohcvveibld. GRpiiSHS heHoL@NAIhiS ichbeegt setpport 116 and
a pl ural iThy sé@btios aiiérbleMecan 420 ell Ahvd drditdr %l%:tpe than the shape of a
| ongi t udkdqiake. QRIKRQILQ) nan@;@ﬂa@nmﬁ@&*bf%w§ Bes o LEUENS than eight
|126 pas;@eﬁl b tg@@atStHQQ& f cro— ?vﬁ ? & row can also have

ongi tu Er‘ﬁﬂﬁc bre? gf Qot qigf eigl %t In Dartic f the arrangement

a

cantilevg (gob(%%watﬂe er and/or

1316 is rran d n %H§ ScaBbfﬁg
extend|n§ ﬁgﬁ the tip 136 in its |ongitudinal
direcfio he?%@f ée@%@WSGWhH%%Vm¥§Q@“§m€VWiﬂﬁﬂﬁ@ﬁ?vmﬁ01dﬁedh’

sorptlonO%F@ﬁEHPm146 is arranged overl apping the apex

1316 of Thatipeapdert vey ethpr adBblersiaprathimtheahpu ofteggyramid.

end 1416lt ipaled potsibhgtomanempeé thempties G ulppidpst orkl6n pi®OFBhe

Addi t i onadntijeviers asdthdwappheensapser élbgentsn t he

enbodk neThe atarfgegentlol tashifti¢h mide-artah@asiaf BHL@Ality of rows of

el enent ssoldonibRedtd 8id bPRIAtRA 1_NGSaAAlR 18, LEh YSSSf sorption
teloere;eﬁtr g&eﬁggts anday a(‘;}? 0Bk Bow lsrlilﬁ@rreht?ﬁb'lln%e dﬁ&%@g Bﬁ@een the
TBmbr anewa 0]1?1& 1 10 ﬁ)eﬁ%ﬁ a &tlé% 10 %kin%ng

accessin tll%e Wt 1§r0 zfrrayt‘.ﬁ;é avi % ei,s_- se%ils described
and Fig. 'g“ﬁ’ E‘ﬁ ‘é?P deYier é‘(“’éﬁﬂ& ‘e “&fb ; connected fo
i magi ng §§§{1 e SRR G1UGISTHC Y PHAR SleR Bt dSALY "T’ﬁéhe channels. For
i magi ng SyW g%ﬁﬂ"’i‘%’e?r Resubgipmses dionhitssay sanpy, the sorption
a ni cr o-Micie-aray e be 2iocaied taa ghibeting st2Gm athie sorption elements
m cr o- f | @ndiedlushédob2thelkhnt pichitha nheiubken@s Aredahteifiom the
an uppersofpirmmedlerparit.i on 2317 bei ng connected to a

nozzl e 2327 suitable for electro spray ionization nmass
spectronmetry. [0080] For eluting the sorption el enents

146 of the sorption mcro-array 16, the sorption
mcro-array 16 can be positioned on top of the
mcro-fluidic chip 27 such that the |ower end of a

row of the sorption elenents 146 together with the

| oner part of the correspondi ng apexes 1316 is

arranged inside the funnel portions 2317 of a row of

el ution sinks 237 of the micro-fluidic chip 27. Then,

the pipette 297 is arranged in one of the channels

1326 of the row of the sorption elenments 146 after

another. While being inside one of the channels 1326,

the pipette 297 delivers an -14- P35132EPO1 el uent

into the correspondi ng sorption el ement 146. The

eluate is transferred from the sorption el ement 146

into the correspondi ng nozzle 2327 or gathered for

exanple in a manner as descri bed above for other

enmbodi ments of microfluidic chips. For providing

advanced accessibility, upper openings of the channels
1326 are wi dened such that the pipette 297 can easily

be introduced. [0081] Other alternative enbodi nents of

the sorption mcro-array according to the invention,

t he i magi ng system and the net hod according to the
invention are conceivable. Explicitly nentioned in

this context are: The sorption micro-array can as

wel | have anot her shape than the shape of a square.

Addi tional ly, another nunber of rows of sorption



can be arranged at the sorption mcro-array wherein a
row can al so have another nunber of sorption elenents
than eight. In particular, the arrangenent of the
sorption el enents can be adapted according to the
transfer and/or storage device. The sorption el enents
can be arranged directly omsthe cantil evers or
directly on the support. The tips can have any ot her
Chitht abl e shape than the shape of a pyram d. It is
al so possible to arrange the apexes of the tips or

1.eVe8orpitntdicRtartd}q1; RRAY] 1€V QrbiR alsDBstabRRM dn &8ay sample,
S QJoRptiSIAg als@mﬁﬁm 11BN @1 AR gnaeNBRs a efurdifyeor$8flbh BBments (14; 146;
IMi 1Q17 Ot 485 1 4%Y) |d?@nged31nl§\ﬁéll defin€®d gdMEryah cosrRcidr With the support
el(ementstvanihe 181 @Rd furakr ddnforiding laanaalitp ef tiRen3.ede37; 138; 139)
I W&irgfcoffEdidd ehe SIpRBRNT B 1a6d! 171 $18ad] BIC R esOVEDrStion element (14;
difaberamt 48:r1a0) beiey sharigad aBarbatera el t1Bes; 1SAT Pifionsd of the tips (13; 136,
el1Simetdss 129)dwhdreinthadis@eenbetwvospéachrsogdtienetnsnt (Mhe4s; 47, 148,
S dkp} arahitsmdiaceniagarngtionwsidnient [ @S 148V nngl 48h a4l éd srelisfineded
as described above, a suitable elution device having
2.arThelsogtibn simio-@eap €1; NG, toONBE®) eticlbion 1, vwreraiih therpdlrslite afsorption
elalements (id, 646, 47,081 4nEarsanded ict loy aridahé¢ Higtance between each
clrarpieh slenot (14eidph e, 148f 1490 ahditd agjacsot bardticudisnemdet 146; 147,
f ridih H9) souwedefisadpl e, the sorption micro-array can be
rel ocated to a gathering station and the sorption
S.elT@geatrgon Wowav (*uéﬁe% BY: thef dairehconpasing Aaturalieot rows of
s seEtign elegreaisd 14| W&t HY: 1 #& iPh wherght heidsianse brivaes eagixrow and its
clagiaggnt1ow & gt edn nicr o ar r ay ( 1 16 17; 18; 19)
for sorbing a substance of nP
SPEif mg:rg-g 1t 1@1117 1§ ﬁ onf am j oy qvhgrein the
aoncpg/ e%] st 1414813%9 an:dL,g? adjagent sorption
P g 146 ﬂa 4P ds %(E‘P hi1RE 4y BEtRiAPY smaller than 30 um.

nectlon wth t

116; 1 8
esgrPtigm Ay 11 4 m& an
??gse ’%‘itécg%@bsé‘a%a@%rﬁ ég‘tsécge ° ?’?’1’8 %WS( ‘E%W( Eé

%1 or pt [ ol m?g)t Ah .
o 140 sybden ié iié g§ ‘g % : m@ Fercomprisng
1 & udf%%l eg » wherein each of

1 122

1 ﬁrst % qg\g 546 117 118: 119)

SgnaE: . ?46%% d?l]l eg é ¥4 11 ie G&Bhe of the sorption

pree@{#q%géd . T7he sorp ion mcro array (1 16 17;

7. 19rhe%8r}ou m@r@bﬁb}m wher2eh s 1o ng Blalth 8! WitteRicatfi E1'30ﬁ136 137; 138;
eletRkS 1brditudhdbonabAelin dehgho Dithé §or§ﬁérﬁé§9§1@nﬂsr@1zﬁ1ﬁ@V\447 148;

ando)ti8 8rrshgeianesa fgﬁ{ en 1. 2ABPIA1ON oelsaBBctiteldb (13; 136; 137,
14@8) 1B4y; 148; 1 dgﬁd Ffég@adj acem sgr ption el entgpn(t

(14; 146 147; 148 149) is predefined. 3. The

8. scrh@tsbr@faommcema@w aly 16,117, 18191 & ank&ne P LiaPhs €t Mhérein each
ceomptibroéloment (D urdst 147 1a8; 149Y\Badd ponﬁt@ﬂ&hawp;@]eemjﬁvsay from the
( $dppottd61: 15471170488: 1h4R), wherein the di stance between
each row and its adjacent rowis predefined. 4. The

9. sOhptomptiornmcr@amay @y 16,117; 18;1916f anl&ine 1B Llavhs Alys, ermeredd each
c barptien dietnent3 1 4,viliér &4 188 e1491hat asieapeaff agdathleswittpd diameter of less
e tremesftung, Pleferbdly; ledsAfian 208m ahdR)orapcfenably defjsdican? um.
sorption elenment (14; 146; 147; 148; 149) is smaller

10t M@ sarolorpmicr parsdetiabf;y 7s miil 19pof artyame 30 clgmis Hio Alpeing colorized such
s hapeadhref thecsawptinnrelgments (TH6 1481 7147.18t8; 149) inheaiale one of
claims 1 to 4, having an essentially rectangul ar
shape wherein its sides are snmaller than 1 nm 6. The
sorption mcro-array (1; 16; 17; 18; 19) of any one of
claims 1 to 5, further conprising a plurality of
cantil evers (12; 126; 127; 128; 129) each having a
first longitudinal end region (121; 1216; 1217) and a
second | ongi tudi nal end region (122; 1226; 1227),
wherei n each of



the first end regions (121; 1216; 1217) is connected
to the support (11; 116; 117; 118; 119) and each of
the second end regions (122; 1226; 1227) is connected
to one of the sorption elenments (14; 146; 147; 148;
149). 7. The sorption mcro-array (1, 16; 17; 18; 19)
of claim®6, wherein each tip (13; 136; 137; 138; 139)
has a | ongitudi nal channel in which one of the
SQy BliyRheahtomtated Adiatiddt6; 147, 148, 149) is
arranged overl appi ng the apex (131 1316; 1317) of its

11 @5NRaEInY BydteR codpiisiddsn adalzing thiSdatd 3BkagendMiGisplay means, a
S%b@ﬁab@mldfb-(éfrﬁy ar rey17t 18 1 égYGiné-ﬁJ anyDhe @f claims vRe 1&hd a micro-
Clil@iditechlb 028 .20Vh&NIR) IBA6 nn@p@mtmnzﬁé @aRPloabdeble by an eluent,
1464 ah4Uitiod 48k (131938;1239) Br Ao HaEMNAPR: e SGptiohGlements (14,
avag; fa7omasg; heg) is epfragction ilH thé 3Gid charhel 1218214 299), wherein the data
Thersgs Pid/@riisplaymoeant ey ddsigned & prdvide 2&jraghital @braadytation of
olirdorafatioh easaiting from tBe andiezirel unitedibHocation piforoatiel efteantespective
( B4saylsébiplel47; 148; 149) has a shape of a globule wth
a dianeter of less than 50 pm preferably | ess than

1220 hpimaginl systeen pf @dier dbivieleastse trhao-fiRidjprohipl(@; 287 128) further comprises
s@rvetviedd2, IA28) eeing arsgnged at the fluit Thanigsl (219 P 1&1f218hypstraamef the elution
clstkiz3; £38.0239) fdyepnitplimgltior ¢lred pessity theleatioeaiok (¥ 2881€239).
sorption elenments (14; 146; 147; 148; 149) is heatable

1318 he paging $3@Fﬁ'm BEAFOY! dr8r whesainthginiare-Buidic Thip (ArS; 29) further
| REGPHP SRR (SBhBPYISPipaling Hﬂﬁ@l@@n Bk 238 cPaﬁ%
st orage .and/ or dlsplay nea S, sorption mcro-

14( i’he 1r*eag|rig73ys§egn oflgby ORE® ‘Eﬂg 18 \yh@ g the mdgrcaflwglcghlp (2, 28, 29)

ag_i p%lt%of,ﬂua,c&ampqi% 2C‘]| g1% i ratltggu)‘ eldiR Fioks423; 238; 239)

f| ging agﬁ r gegpm %tmgztmg or@%lg@ gg@éﬂﬁ d46; 14gn 48; 149) of one
el’"‘?)fléﬂftt ES%’RHO% P 1é?’n‘ﬂ( 33t 0pay) for

ssﬁa%znaé %gf?e T e %gwwé@ o 228,20

o A o e ggp*";?q,s‘e“‘.:m .
0 i ) when at leas
Pt%e rﬁ ion é};ﬁe % eﬁ? Fﬁl@%f@%a{ in the elution sink

aay2|ng nit V\Athlocatlonlnformatlon of the
16" ESH?(Q #6Fim Xe mﬁluﬁon c]f e-ggte MSa ample using an
R te‘M1 S a{g"o}ﬁ/é Or % |sm HQ
EJ) ekli?a ?0? 1 frgy 1 8) upst r am o ﬁ ay sample

eluyisb@hg thé leeé&%ne 238tared D tf\@éséég@éhglel ih e §o|9&ton elements (14;
ehamny7 PASS G JF e &lrwoh%c@

he rélé@@h@&he%b%ﬂ%mnﬂ rodrdl m: . o7 18219) Wbﬂ’fﬁb@as& ample and
Mp&diomfrigut &litse Mltr@filidic cRB:(2:22) 2@)@utch‘ﬁfat aCIeBRInE &8rpllon element (14;
hesd; au7 (9%8149’;59écd‘oﬁfmdm@ﬁetdlumgt e ofk Blutien sifik (UG, Q§§ 239) of the
Zaﬁyoaaa¢ch@42;Ehgg)naglng system of any one of clalns

1) etid@thevi G368t ohd di@stahed 6ff frletit (HaGt & Joritidn elfaer® BM; 146; 147;
hass; a49) weimd adcpmeiodbiediiglthelavael ge(Sldtiondik; (22 123B; 200 a

plel pasdiigythefelualeibiotsm siahikimig UAB for 2@Banah38) of tiedtngast one substance;
affy gatigthgftios asadyairgresidtsiforgorbdiding an ptipanimake remesen(idglthe assay
lébnpldA47; 148; 149) of one row of the sorption

e(gérmmasng( dtdps A (TYIh; thd A8kt all 483t care sorptien elbhenTTid; 146, 147, 148;
i ity iohthespaitiemmadroanpy ¢hd 6017, dBal Ssinfilledch olithe satpdipelements (14;
t T8, A Er'gsf 148) df theslorpdiop 2yicra@yrag @), 16f Uif; t1Bet9)dempeesagommodated
vioitisal(leapt opg gtutioggink fapl acconmodating al | ot her

sérrgpeaiing stapsdaitte (Qmith changng peerefinedigositiagy umbthewitmygimage
accommodated in an elution sink (23; 238; 239) when at

| east one of the sorption elenments (14; 146; 147;

148; 149) is accommpdated in the elution sink (23;

238; 239). 16. A nethod for inmaging the distribution

of at |east one substance in an assay sanple using an

I magi ng system according to any one of clains 12 to

16, conprising the steps of (a) positioning the

sorption mcro-array (1; 16; 17; 18; 19) in contact

with the assay sanple at a predefined position; (b)

sorbing the at | east one substance off the assay



(c) relocating the sorption mcro-array (1; 16; 17,
18; 19) fromthe assay sanple and positioning it at
the micro-fluidic chip (2; 28; 29) such that at | east
one sorption elenent (14; 146; 147; 148; 149) is
accommodated in at |east one elution sink (23; 238;
239) of the mcro-fluidic ghip (2; 28; 29); (d)
eluting the at | east one substance off the at | east
hRNEor8QEREH QP& bRAB Bledefibd rdéfutiohd7; 148, 149) Dbeing
accommodated in the at |east one elution sink (23;
1723%e n?atDd of cRIm RBSHIIEIntieadby 84 Rplk N Brediht BNRKYZING ction and each
Uk thef dFptibh eleaiatsy(3 4 51481 14ha4@t14brR hbateBhaE BSHAIAGES at least one
(fshbgaideasfitng atd2g samdleyid titOsorRH leletndn®y (1R M6; diiNA 48M49) of the
osbtibn igarreeor eserm nagidhhe assay sanple; (9)
repeating steps (c) to (f) with the next at |east one
sorption el enent (14; 146; 147; 148; 149) of the
sorption mcro-array (1; 16; 17; 18; 19) until each of
the sorption elenments (14; 146; 147; 148; 149) of the
sorption mcro-array (1; 16; 17; 18; 19) has been
accommodated in the at |east one elution sink; and
(f) repeating steps (a) to (g) with changi ng
predefined positions until the output imge 17 has a
predefined scale and a predefined resolution. 17. The
nmet hod of claim 16, wherein the assay sanple is
present in a frozen section and each of the sorption
el ements (14; 146; 147; 148; 149) is heated while
sorbing the at |east one substance off the assay
sanple in the sorption elenments (14; 146; 147; 148;
149) of the sorption mcro-array (1; 16; 17; 18; 19).
ABSTRACT 18- P35132EPOL SORPTI ON M CRO- ARRAY A
sorption mcro-array (1) for sorbing a substance off
an assay sanple conprises a support (11) and a
plurality of sorption elenents (14). The plurality of
sorption elenents (14) is arranged in a well defined
geonetry in connection with the support (11), wherein
the distance between each sorption el enent (14) and
its adjacent sorption elenent (14) is predefined.
Since all of the sorption elenents (14) are arranged
at a well defined location of the sorption
mcro-array (1), e.g. in arowwth well defined
di stances from each other, the output of an analysis
of substances sorbed by each of the sorption el enents
(14) can exactly be allocated to a well defined
| ocati on of an assay sanple from which the substances
have been sorbed. Like this, it is possible to provide
an exact chem cal output inmage of the
m cro-distribution of the substances of the assay
sanpl e. The sorption micro- array according to the
invention allows a gentle fluidic pick up of
substances essentially wthout inpairing the
subst ances wherein the |ocation of the pick up on the
assay sanple is well defined. (Fig. 7)



