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APPARATUS FOR PROCESSI NG A SAMPLE IN A LI QUI D DROPLET
AND METHOD OF USI NG THE SAME CROSS- REFERENCE TO
WORNMADEDIAPPLI CATI ONS [ 0001] Thi s applicati on PeRE62007/000393
' reference to and clains the benefit of priority of an
application for an "Appar atds for processi ng a sanpl e

in aliquid droplet and method of using the sane"
APPARABHSIRQRRROCESSINGDS SAMPLE IN| 4 14QUID BROPLET AND

Property O fice ' 5~ ponal patent

appl i cation PU"%@%‘?S@%%&IQ%TE%%%%% s of said
applicatj filed on enber 24. 2006 i s i ncaorporated

nerei n- tyRDsSRERERENGY TG Rrr A TEDAPPHIC AT RN,

i ncorporation of any elenent or part of the

[098 £ )cIrhipapipb pation Inzdkes refarerbe danmambelaims ttheceme fiti af pd ofigrafian application

for af o rihovi, esfored A Blecpoenbla” e BBrape same

filed a'thIop%rﬂlfS@mm, boocewith dre Ihell_edtfiﬂ Ptr@pelﬁl@ @%@abﬁSﬁ@aﬁ’d’té Ias';lintemational
patent ieaion PGSR E (AP ot e BACRErQAGR aBplicgien fHed on November
24, 2008/ENhESDoIRA0R il by REdHEARALE 8N pafitséd) ¥ Sudif B iffdrporation of
enabl i ng technol ogy “i n bioinstrumentation that offers
any elegienhonpant efghe dessnipéers glaihs phdiapingsgot eerdaisedibetein and referred to
. Wy ' L at wiri. zadtol i des significant
n Ruc ost'ﬂgg(\?/fit{h%géﬁ %urﬁg{}%\%v?ocﬁoﬁg ﬁ?rlp?tolqg}ﬁg%¢¥'r eagents, with
potential tinme savings fromfaster reaction rates in
nmet hods i nvol vi ngFIELPIOPATHRDINVENTIOMS Upports. As a
result, data throughput can be significantly increased
Con S Catedai oo [ '
IO 3PAL Pk R R B RS AR R b o HSHIOH oy rgoessine @
biologiedliand/ioe cheaninalrshmpledh arlepmal dibplehary t ool s and opened a
new venue in |life science and pharmaceutical research.
Not ably, mniaturization enabl ed | arge-scal e analysis
of bi ol ogi cal BAGKROYND,OFTHE INENTIQMN o1 speed
and sinpler operation, and brought about the era of
[0309].' Miri aturi‘z%ti’éﬁll éohhﬂl?é@r}o %aﬁp%nﬁbﬁlfi% écﬁﬂdfﬂc))@; fﬁrﬂiéﬁgﬁumentation that
evice Is a DNA mcroarray. It allows a
offers keyadsardhgesptar edstarth dnalifgssderses rapd cphiaomaceutisaspMisiaturization
kN rel ative short. ti and at a |low cost. Efforts . .
providd Sefifiofl o5t SaRiey Frah e PPy R i cinntial dime
savingafrbmveakter ]?éaatien taésin ﬁﬁtﬂoﬂd iﬁ\«:asi\ﬁi;l]g)hgiiefdgénéﬂuatsﬁﬁd supports. As a
B . ,
resulth%{aéﬁt a@ﬁ%ﬁgﬁ%ﬁt %gatﬁtnéfgﬁ%ﬁ@ incgopL R 3h ARvgciared ingrease in costs.
roposed.t.o extend.the respective mniaturization
l"ﬁﬁ@?%ﬁ%sp 59 BURBYEFHIP Qi PLoIBHIRANfalion nhay eadeliysEqdr &t mumber of
revolftonhRAtoolsh8Yd 3péhcdUDabRMNdnak|id 186 rRRAEE ahd) ﬁam%@éé? 'research.
cf. International Patent Application WO 2004/1

Notably. gpoyaturigtionenablgd dygenealo angysiy ob bialegi¢al gamples at a lower cost,
faster écfj'aﬁ\@tsﬁﬁplg{’ Hﬁerﬁ'ﬂi?ﬁ{? £l tﬂi)ﬁ%}}@’aa(t)g{lt #3%ra of “-qmics’. A well-known
e, oil- Imter

er eappl I Ca wat er aces 1s proteln
exampld s rpmimaturiiet demite/js REAA neicroairay.(Iadlbws @emlarge-scale parallel

ot 01 L1 5 R RER G Bl BRGr carnty

taken to miniaturize the commonly used multiwell plate (also called “micro-titer plate®”). By

means of automation of sample handling high-throughput screening can be performed. It has
been proposed to extend the respective miniaturization approach by disposing drops of cells
onto a substrate, so that they are substantially arranged in a monolayer (cf. International Patent
Application WO 2004/111610).

[0005] A problem not only occurring at solid-water, but also at air-water and, where
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interface, as well as ways to control adsorption. In

their work, an aqueous droplet of protein and enzyne
woRk¥seedadpsul at ed by perfl uorocarbon |iquid coP€BEBG2007000393

per fl uor ocar bon- et hyl ene glgﬁol surfactants. The

per fl uorocarbon |iquid-aquedus interface m nim zed

.ngn-speci fi ¢ ggsorption of fibrinogen and _bovi ne serum
appligabifs it Water (mertacer di PERIEIN arlserpsiop; Rpecndy, Boach ot al (nal, Chem.

(2003)i PRMSS) eRFEctAiARl %ﬁlsgééiﬁ@sm@ém%%tﬁ&eat%e BRBL{-p&fuorocarbon
) scal'e surrounded by the perfluorocarbonaqueous '
interfagg, @ welleas\ieays th gentrolelisorption. Hogheinwork eantaguiouscdrbplet of protein

r r ocar: i n
and cffind 08 Eh 208 BE0 WO T AR LR RS M feciacagbon-cthytene
glycol csurfantahiandée apgrudrocaybac dignahaqichyd dmerfadey edhimized non-specific
d erfa tapt is present., proviqgg a.bioconpat%ble o
adsorpHpn £ IPAPARER; 1190 ROYIBC HCHIM AP e §h MR dRtFHRCeos Then activities of
ribon@61URRUS arkPAlkAlirRHho§iatak el O imaktRPScald Sittoind&d IR etfRiorocarbon-
provi de one of the npst bioconpatible interfaces anong
aqueqist aperfac] Yere|identicaliteisthose@ooiheaAbplyr spale. Jhebinsgrfaca  between
perflioRSeah IR Chd ARV SPRR bt Glhrl et bhes where for pstance o
perflunrocaniwectbdamd glygole pafastanbns peisenf, poovidessa dmwemipatigle surface in
nunber.s. of. mul tiwel | tes for .eeni n urppses I.5.
aaaieQy RS oo i §F B Biocsis sSRHET RAMBHEAERT Tl is known
to prgyidendrerofalieembstdiscsmpafibletiteifaes bmphgivates-ameatiscisle liquids.
seal -strips, stacking, the use of closed m crochips
[000d] Ahfartbetprobleatinahe ode EfanRyoderiety pattitulanlyatudiap ifcbation at for

) m i ze waiti time. Evaporation is of partjcular

instane 47t 1 droiRBgReCRAaEe Ak e Ehdedsantele prapgraya 4Sme ipf nstance large

numbRECH ulintieslhtés &sir REceniieg! furpiled iPévabBfatioh.08&fdntiiNRed means to
nanlﬁulatlon of droplets has recently received

overcopedhig @rehieme arathe peesef mulsiniel-nlate cpvss phsdal-styippfstacking, the use of
closeh k8100 8 LRl Mo (oSSl WP ol e gt
Evaperatiemts g¢pparticlan practi@l 204110 30820) carBfabsifyeddtz af it occurs unevenly

acti ave for instance been carried out in
acrosgeﬁ‘u“ﬁé"u”egfr:g%’!r%%pl ets (Giffiths, AD, & Tawfik, DS, Trends

LR LR o090 S e R g o
possibilig} ofjisohtingiand hehdiigr@imnéadowato shespiestiter BimdEdMyange (cf. e.g.

have .heen devel oped.fo ' r gi ng/ m xi ng, .
g AR R RE P8 EEC B i e for nstance
been 3&riell @6t OMRkLkion Gireplets GaHths, AT ENARWAICDY, a6¥mds M Biotechnology
et_al., Appl Phys. Lett. (2000), 77, 1725-1726],
(2006 7 o 395403 P& eihvlel-opgadip [(WOormeiRro Jotalognlsis (MTAS), and
o JESLR1So e ERhctiichPs b (SRS PRNY 5 clop formovin
merg@@Ami3 0] sphitidg,| ashhéatingsgfidmepletsc or rsuifacasmemths af Bnfrebetting-on-

. . ' 0Q5 1,, 4240-4 . h
ateds Thoon) AR A RO 269 3800 AR Ve, sotc
acoussie Qugves  SAW B [ Wixsforth uah efal.s aiztiedlsi (200208, 142439 debedtrophoresis
i sol afing starti nmat er.i al r&Yor reaction pr?ducts .
[Casco¥Rn BRidle ®brile ohfitrekartile RDYD, &icROEHMs apdy locplly asymmetric

envir6ASRS FDani@ 8l & 81.,Midhghnng é@(‘)({ﬁﬁﬁﬁb i4§@)-4%].|ohhé§@ 'hethods are however

presently only be carried o n nmultiwell plates,

not wghi switpddogymetiiodoviih 8 seqyensechiisteps.sbieh as sspgrating) pusfyingiand isolating
startilg &%#eri‘ﬁpa&d/&cﬁ%ﬁﬁt rBHS&?e flloﬁxaﬁ%ﬂé‘%?%& leELrh1§‘tA‘ure . Such steps may,
at % ar 8 roc ﬁ ave

orms wt m crocapil I es and m annel s
for exaggpte, eaqplimyrading or washing, which can presently only be carried out in multiwell

plates, using e.g. automated standard laboratory robots. In order to circumvent these
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(Song, JM & Vo-Dinh, T, Analytica Chimca Acta
(2004), 507, 115-121; Herrmann, M et al.
WQ 20981068136 Chi p (2006) 6, 555-560). Such pl at f OPGE/SG2087/000393
however nore cunbersone and gxpensive, as well as |ess
fl exi bl e and convenient to use. [0008] Accordingly it

disad&%&%&g?@é&%aﬁ&m&%ﬁ ‘ﬁ@% S?%Bct:a[yilga\égg Fgr:l(ﬂxgn ctég @ﬁpgr ;}ﬁo \{% ﬂzfve%neen employed

(Son@To. Q% VI-DIrhg TC FhalS@eCRimbd Adda £2004¥1S07 NE1 52D0Y €lerrmann, M, et al.,
di scussed di sadvant ages. SUMVARY THE | NVENTI ON

Lab-qrop6dmp (2009) 16, §5t5-%@03e Stch platiprms eare haweyst imagre cumbersome and

- OV : f LNhg a bi ol ogi cal
R Y A B

[GUOBRAREMingF 18] oBjelf G’Pﬁg za.fh%gnt 'ﬁmfohq@?rovia_@gn apparatus and a

processi ng conpartnent 1Is Ined by a reservoir a
methed farmredsissing atchemicabartsiéor, biglogicplr saowds whighawnjdatheemive discussed
‘oo ther adapted to accommodate a nedium The nedi um
(h“m#%ngﬁﬁiscible with the liquid droplet. Furthernore the
mediumis of a |ower surface energy than the Iiquid of
the liquid droplSSIMMABYrQEAHBINVENTEINned by a
circunferential wall and a base. The inmobilisation

roi rran wthin the.reservpir. The .
(RBDET o Gu bRt afie BrePhink ion D@y s . npeatas, for,processing a
biologiRalPid/@T ¢iechitd) sample M Ndyuidn@bplet. THECAppdRSustincl@BSh processing
one predefined inmobilisation area, The at |east one
compartEget i RS PTPRIBIE ICPIRATBIANtIS dlefined by adrepgrypie and @pfigprobilisation
membRETHY prb@sihp Q:oiﬂﬁghﬁﬁght KUfutder Eﬂs%ﬁ)gc}dt %e?ﬁ}g fe ?'?x?edium. The

predefi'ned i nmobiI'i sation area | er surface

medignds gpmiseihie whd the diguidt droplet. Entherimoge therediemas of kdower surface
. Of i i lisat.ian er.. The. at ..

e 3PS A0 838 il RRGEN AL PRI el v

and adehde.t Thenialrhgbibfatian swdnfibet i e arranged tahithiim tHehesepvdn e hefiminkdilisation

ur.face to allo in the nmedium. the i mobjli.sation of

memiigtdngtidisi b Bieg T OGS PARer LGt SUgh VoAbl Mebides &t least one

predefife® Rhinbbilisatifh #E£Th¥lafldadtiohk phédefthed MiBOBIGEAtRASrealiB®f a higher
remai ning surface is of at nopst about the sane surface

surfagseneggy than theempgdiymy Fiethermoresthie i esst aneeprogefimed framobilisation area
is of «lt:l E%Eld%tﬂfa‘ge _eﬁérgy [rt]lsag‘lgtg% F}égg&f?ﬁ/g 'rgﬂalhﬁﬁg$ﬂgﬁ%e§%?r}gg h’g@‘%é‘l surface of

~the mediumis 0 IC medi um
the immdbilisation hembercThé & least hng predé¢firgdiivhmbdsaton aned ivddditionally of

L [ r ophoehi ci than the liquid of the lLiquid,.. .
« suf L S SRR e 0B b e e OB, b ditsation of
the liquid Ifdmjm oa thy alr legn Ogé preﬂeﬂxfeﬁQmmoﬁﬂ'ﬁatﬁ‘()tdireaphﬁbhtlérfgcial interactions.
surface i atterned in such a way that it includes at .
The sefigining el oa et #Bos PP BipHe e wifber sacray 35|t medium that is
immikdiBeWilh haligeia @& The at |east one hydrophilic
i mmobi i sation area within the hydrophobic surface is
[0 0pASEdrling BNdont¥ BnBodifhehfR€ tHe! ABS&iug id he hgél’t'bf)ﬁ&ﬁc thedium. The
allow, in the hydrophobic nmedium the inmobilisation
hydragholpig enqdivyy iimypispibler with therliquishdoplshand f higler hydgophobicity than
the 1i§hﬁ‘£if&ﬂﬁé Ilihﬁfdwgﬁahfﬂe' iﬁm‘t?)ilgsatigﬁ) l‘rﬂ:ﬁbef Bf ﬁfcﬁ%‘ﬂb%ﬁﬁnen&hﬁcludes a
emal ni ng "hydrophobi c surtface s of nmaximally the sane
hydrophobio stwixiec The/hydsophobsypefatd iv patteyubddp lsedhi cweylthatiit includes at least

one predefined hydrophilic, such as a polar, immobilisation area. The at least one hydrophilic

(@)

immobilisation area within the hydrophobic surface is of a sufficient width in the plane of the
surface to allow, in the hydrophobic medium, the immobilisation of the liquid droplet on the
hydrophilic area via hydrophilic-hydrophilic (e.g. polar) interactions. The remaining

hydrophobic surface is of maximally the same hydrophobicity as a respective hydrophobic
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[0011] According to sone enbodi nents, the apparatus
i ncludes an immobilisation nenber with a plurality of
Wpreegied3idred | nmobi | i sation areas as descri bed RBERYE2007000393
respective immobili sation anber thus defines a
m croarray of independently controll abl e bioreactors.
[0012] According to sone particular enbodi ments of the
mediyBnar at us of the present invention, the inobilisation

r of. the oce conpartnent . is renovably.. .
l%ﬁrl?ﬁ%geﬁdwstt%ﬁ %(bﬁ’gwat {18 appeiu} RFBIRY Ak ghilisation member

with Hﬁﬂ?ﬁfty @Mreﬁ@ﬂine@iﬁmbﬂls@ﬁoﬁ W%dde@énﬁeﬂsa%w@g& respective immobili-
minto the r eservolr via an openl ng

satlompwmbat thys dedhics b miaspagay pﬁmdcmd@ﬁlywmﬁpllﬂﬂe bweeactors
reservoir. [0013] According to sonme enbodi nents the
[0 8k Asearding i samspartgylar spbpdimentstof the apparats afithg péﬁﬁﬁrﬁ dgavention,

the 1n-‘[1%8b1'11 f‘£ O(P ﬁxe g&%m erR & eﬁ{mglﬁ %eidevtmhm the

Inserte ntot eres rvo V|at I'S uppe
apparaG81Dhe iimn(zblhsauom theatiee utaytfbleemampkrhe emopedot mwed from/into the

reser{GiE ViR QU aPUTTE O h'g%%%a%ﬁim%??” ?02%;%8%@%”9%8? eigyervoir
rst 0]

[‘ﬂ’éggéﬁc‘f{é"ge@ esgll?ﬁ %rq:t>0§J ug S ha gppz?rgtua é%d'bq‘??é gn ugper inlet, such as an

openid@ COREBREIAbIE]i§dtien meGaer @hfi alsd Ibe ré@6wsicoriindeted ffodn/into the reservoir
desi gned to acconmpdate an inlet menber and/or a
Vlaﬂl%%\’/@e“ e first and the second hol der are fltted such

econd hol der can be, positijone of t he
Hiqqﬁk n f §eQad aspesh ih mmmg?ntmpme%ggis tackipg it member
and/ol? h QYVH €Sthe réseMboirdf bR hpphipite RGorANY 16 theTRs dsp&n IThg dvice includes a
di spenser on a top of the reservolir of an apparatus of

first h(ﬂéerf andsz secopd @plderrﬂ"éleafygahcgflgslsMq:@gg@eg) ageompedate the reservoir.
The ég@(lnﬁt h(}lﬁ%tls héSl%’E g %Qc&&%n@&t@ RE 1 néribé: éﬁ%}[ g)coqu?he first and

evi ce r guiding an positioning a di spenser
the segeond pldar atedfitted snecthe vexdnédfoldérscan pp positoped ong taf oﬁthreﬁrst holder.
apparatus. [0016] In a fourth aspect, the invention
[Qﬂ’lﬁll IId§$hin mﬁodledﬁvgniooqx@'rid@ zadbiicﬂ f@giguiadingaamﬂ/mr positioning a

dlspen%eél 6)? Hs rdasehrvmé I,(]>f gg 51gpar tru(s)p g C?slpggt d lilg% Sepearatus includes
an uppes nmt Iﬂfaﬂ 1aldsﬁn¢d1 by LuiheSpei!m@o (@e mbovds)e Tive centitei ot Guidigg and/or

positRRgis S AGLERGH i ParerHECd A %shm”’e%%b%%b‘é%a%ﬁém

(QHEF B i st i silion BievideR TBFGUT &f djoseRang a biological

and/dri cheinttal EQRp18tin ANEyd ARPItNThd Hfétﬂdd%ﬂblﬂdéﬁ' ﬁd@lvﬁﬁngmﬁ @pparatus as
t he %redefl ned i rmobilisation area that is included
14

descriftedifopve. fae mathask sleriinsludendispesing the madiipiintp $he arparatus. Thereby
Gld ilﬁﬂﬁbﬁ@é&i@ Qreh aicl drinelgia kﬁthiﬂﬁ%bgit@% ace of the

sal d predefine I'i'sation area via int aci a _
immobilisatien trhemiser, fshmthdyrme@klsby ithrec Ingdimien. p’ﬁref methiodgfugther includes

prov1ﬁw§‘ﬂl$sls ui dﬁ)lpge,s ?(ﬁcal 8%1 rda(i():pﬁg qnio %18 IE%{’med immobilisation

area &ﬁbﬁdhﬂﬁﬂﬁdswﬂﬁmtthe pmdrmxdsxmfacé be tlwlﬁﬁﬁcmlhsanm fientber. Thereby the

11qu1<ﬁr ovtgd{s tgﬁisp (F))r? stg %g;‘ggs I%ﬁtllq 152 ét? %rigggggpégfacggl interactions.

The fi6fH64 'at&%Cinélh@ééeberﬁnhﬁ%p@ﬁfdcgﬁ Stk GHolBE¥all 4@l dt dBeical sample in
reservoir defined by a circunferentialwall and a base

the liqpid drepdetr voir i s capabl e of receiving an

i rmobi | i sation nmenber. The ) ) o
[0017] According to some embodiments of the method of the present invention, providing

the apparatus may include providing a device, which is then assembled to the apparatus as

described above. A respective device may include a reservoir defined by a circumferential
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i mmobi |'i sati on menber nmay be di sposed into the

reservoir, whereby the processing conpartnment of the
wappanediss i s formed. [0018] According to SONMEPCT/SG2007/000393

enbodi nents of the nmethod of;the present invention,

perforrri ng a process on the %i oI ogi cal and/or chem cal

udes rinsin r thell ui rapl e
wall G g Gate T e licis | SagEble i EPOCMIRE o S miiliptn (gmber. The
immoébTEioh ﬁ@hib@ﬂ HBRr dipysed! %ﬁo bﬂler eeMed, fwkiRbyn8he processing
reservoir. \Were the i mobilisation nmenber has a
comparteaf Pf‘}leéppag@t&ﬂtﬁfpm i mobi | i sation areas (supra),

rinsing, mxing, adding or subtracting may be
l%ﬁ&%e@%éopm%remdﬂwntéaththenm qﬂmuf the eRfEsanh dgvention,

perfodinGf Lhrokl oﬂatflé Sfoﬂ%@c ?Hﬁﬂ&c&m{l@ﬁ 13k r%‘iﬁ&ﬁ&’és'}ﬁi fr1g d th}ﬁlxmg the

appar at us and e Invention allow a
liquigdraphet, pesdsing oy eubtmtmhg ligeidt Fomtlmapm@pse ﬂmdntrmlshaaflom member
may 51?8 Bg géer{'léﬁedsf?(g% lct:lgeslgs { Wlied ltéeh%éx}e]? ﬁaéla)n %émlyer has a plurality of
predéimd dmniobmtdtllonwﬁfhis [ﬂupta@ nﬂsmg,d ﬁumag,g addihg cdrepibiatting may be

L TN N R R
R AL oA T\ o

respedfvdirh 6%ilisHdA mSdnRe —\hdl hus @f 8 r&pe&ivieRainpR 1ﬂﬁﬁ(ﬂilils%g thereon, that

descri ption when considered in conjunction with the
may HisHide; any tororgse thaheandie pestormed oa@oiﬁmﬁ%/mﬁgl welwlatg A wide range

r

o R ek ate Pang Sreh, ARGk oo PO Hed B doale and
belOW,Wvlgen ushlg, the appagates andevethgdiofph iptdsentiinveanbibhi sat i on

area (2) included in a renmaining hydrophobic surface

(Fig. I1B), and dispensing nultiple droplets onto a

plurality ofBREGHPESCRIPTYONOE THE DRAXINGSneans of

a dispenser (9), once the inmobilisation menber has

[(F%SEE}I 55?%1 (ljgﬁ I@é?érolﬁ'@%g %dr(g% %P 1{e§2:e {0F€h% deélacaed description
when( AonsBjer@ iofcohjuaction evithi dre nbmhmlmg: fdxp)mp&s uﬁﬂdthe accompanying
g IIusLh[Itedin Db Ef F, G H that includes a

of predeflned i mobi lisation areas within a

L PG P95 b S e A B R SR

memBgrb Oy (IHQI 14, taf'iﬁ'e@dﬁih%d ydsophilid MRmYbaReén iakese ()i MRluded in a

an | e of dispensing an array of droplets
rema(nsgg hygs ncgﬁﬁllf%?%@ﬁ& Bloand,Tispensing IB%/“’PWT@R@MH&} g plurality of
Gﬂ I ' S :
S OB LB AP B BS

been uﬂmﬁ@ﬂdm@hﬂbpehobmnecbémp(&b(ﬂlgoﬂé)d and i nobi | i sed by

neans of enbodi nents of the nethod and apparat us of
1€022] Fisawe 2tdepictmembndiogats pf ap eppsitus(4uBeChofithsiintentian where a

chip %?@%ﬂlu%ﬁﬁ%ﬁh D, %'f, F! Gl*ﬁ?lﬂa{ ﬁl'cﬂxgeéag glurrél[@ '()Pgreaef%e%pm%oblhsatlon

areas within a patterned surface.

[0023] Figure 3 shows schematically an array of samples in droplets when processed with
an embodiment of the apparatus of the present invention (A), an example of dispensing an
array of droplets (B), and an enlargement of a nozzle of two exemplary dispensers before or

during dispensing a droplet (C, D).

[0024] Figure 4 schematically depicts embodiments of how a droplet can be positioned

and immobilised by means of embodiments of the method and apparatus of the present
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adding liquid thereto, using the nmethod and apparat us
of the present invention. [0026] Figure 6 depicts a
wazoenaidechene of rinsing and adding |iquid. BQ0RK33007/000393
Figure 7 depicts a photo of NIH3T3 cells grown for 2
days in culture in a droplet inmobilised in an
. p ralt)us according to an enbodi nent of the invention.
mver'?’ﬁgg‘é] Figure 8 depicts a photo of NTH3T3 cells as in

j 7, 1 ce| | s. bei n wi.ith.a viagbilit
128 Feurt 8 5eficls SR Betabipft S matiiidh dhd R e drople as well a
addingdiquid the@to, dsing e ethbé aR®apt@ritsad MBSpékdnd irfvefifi@i. N
detecting dead cells. [0030] Figure 10 shows a
[0026P Riguze 6 depictal denerabydhme df dinfiag hed Akfing liquid.
i mmobi | i sation nmenber () in a volunme of 0.8 nml and on
[€026D Figure 7stepicts Bphad GFNIHBTS coills grovn thPDJAYs fni @iltuee #l a droplet
A.depi.cts Hep&2- G-P CeIIs ex SSSI ng the green
imm hl]ﬂp&ﬁ &L AL app 3ccor 11;3@ an £ Q’B { the apvention.

flugrescenc s ai he s me cells
(2B PP e sy O NofP e cell sy 18 7o e, 48 being stained with
a viaiR§ORRT Y antl body. [0032] Fi gure 12 depi cts

fluorescent images of a glass slide patterned with
[(ﬁﬂ@} ?@Qtdé R a filoto df NPEBTS B&l1sOs 115@'1%"'7 ffe de9 8wk Rfrined with
2) |ng with PBS buffer, and (3) dispensing
aSta‘Bfie@quﬂde@flcFﬂ%orescel n dye. [0033] Figure 13A depi cts
a bulk cell culture in mcroarray format according t
[0030k Kigyge nthayss preommansen of (el wgrawil op %tpatﬁ?mt:chemmoblhsatlon
memxs@rt(b% Polthl€ oPH 8 $AINnd! INAEY- gﬁmlsfggaf%uﬂé Braghl | )°

'S cultured on a patterne I sation e
[@‘?’QPF@u?Q 118 Héﬂlects e AEPLce) Ele 9#%&%1 &1 fluorescent protein.
enl argement of "a section of Fig. 003 Fi gure
Fig. 1uR depusts an immunpfopiepdesee samingofi th@ssams! ¢ellsrusingea Ki67 primary

anub@&f?&lo%dtbboa"éﬁ'.ileJ?A gif dé%&géa%? qvhe fluorescence

asure natgr the addition of
[({0885@1&1 %nglr gepi%gstﬁ{?gé\ﬁgergt lﬁg‘{ gﬁs %E’agﬁlﬁgﬁﬁ?&o Bﬁ{e?nédl:w: t)n 500-mm
featurgat ¢l¢ rdwgpeinsingrobiSOi madfi xlmdammbeiyea(Z)awa&hingmﬁhfPES wuffer, and (3)
nce |i. nt ensity was neasured 11 min after

dISpePﬂgggé%tf?l ggﬁ’&“ﬁ% ¥Ubstrate. [0036] Figure 15

Is a t ¢h-.shaki. n ted. Rinsin SatlnthI
3R] leir€ 3R AGRA b0 6L RORHE S riodt iy KibS Apcording to an
emboEir@d:ﬂt ef providiaga liquid dreplee sbdeini@RddoOthe @l’es@:ﬂﬂﬂf/éﬂtkbﬁ Figure 13B
d E?S B{bfgf the i nventi onvvhere renmovabl e a ch
epiclieels (CYEfeE acr Pftepnel mmebiligation merabapesording arthis. grybodiment.

F1gur9f13€r1§£¥?éﬂlaﬂg€$ehﬂmt§ebﬁc§%ﬂEQQ @Beas within a patterned
surface 38] Figure 17 shows an appar at us

[(rossﬁmrz?gw P4A @ﬁo@pe AtaEUEIAS A h §la 9B-Wed10Grelfor bmﬁ ediRwell plate
lidis used for assenbly instead of the
at 10@ ml dehedffuoppscence intgnsitygvas measured 15 min after the addition of the enzymatic

substrate fluorescein diphosphate (FDP).

[0035] Figure 14B shows a rat IgG ELISA run on a patterned immobilisation member at a
volume of 3 pl. The fluorescence intensity was measured 11 min after the addition of FDP

substrate.

[0036] Figure 15 depicts a batch-shaking Automated Rinsing Station that can be used in

the method of the invention.

[0037] Figure 16 shows further embodiments of an apparatus (A, B, C) of the invention



10

15

20

25

30

[0039] Figure 18 depicts a chanber cover that can be
assenbl ed to an apparatus of the invention. As seen in
wa zpsvéseys (Fig 18A) the shown chanber cover def@Ties20a7/000393
reservoir, which can be assep‘ol ed in a water-tight

manner by means of an O-ring (33), as seen in a

wherg r@é\ﬁgtgt%glg{q rw? H:}etg:] cei oot élmrq:( l:Il gﬁ) f]h%B 1@49%%%0 Al guorfepredeﬁned.

immdb3lsatiBf areas Q/Rhﬁl'heﬁa@t@fneﬁ Eﬁl@‘acelg/‘\) and a groove (32) at
the bottomfor receiving an Oring (Fig. 19B). [0041]

[(ﬁBﬂFF&u@@ 17 IsHsW$ ahegppardt@C li‘éBeﬁx%ﬁn%rlﬁe aap%x\éhféedéﬁ&):d in Fig.16,

or attaching an inlet nmenb the reservoir
wherejn aghamperdidis lylgedoﬁor aysemblyiasteadoef the dembpwnen Fi®) lend
after assenbly. [0042] Figure 21 depicts a neans
[Q9B9h Figawrp (18 1igpi arcb@@wcﬁover ateangpshassembledde apapparatus of the

AR LR ) BBy RORSE e AL SN R o, i

can be hssemblaingarmeater-ught amn@enr hynged6 Of ad O-ring (33 sasdebry irod perspective
ffects the ume of dead space (60). [0043] Figure

from 3 Gl 048 1V

ocess of assenbling a chanber cover (A)

PG R SF bR SOMRE et oK R SRR ER Rt i top thercor

(Fig. ¢hayiet a goves (323 ht thedbttom dbrirdedviag ah Csfiflg GFiac®B)Whi ch
may be a seal ed conpartnment. [0044] Figure 23 depicts

(041 Eigillg@ﬁg dbhseantel h nghaiqpe ﬁm)iliés devige Goypeifor g&idhu{g&ﬁu) inlet member
an a Cchal r cover e N
(34) t&@%&@ﬁ aE#n epnaat%s(eofﬁ%f F%%@é 'P%Jor@é%o 2t af(eé)assembly (B).

romagne 63 ei t he X ed at the surface
3L lsale o SsaMih e mhi oo m SO i P08 04 B gppyatus of the
inven€ioh (85) &i@pﬁﬁ&dmahbérh@@ Wnldogealifd b9rdraestestded et t Tike figure also
surface, provide the neans for sealing, together with

illustrgées oM fy FrETRemEmo s Qg (61 dureg prsembly eleaffrstsothe volume of
dead i ng a processing conpartnment of an apparatus of
- t@ﬁ% F@\)entl on (35) and a chanber cover (34) and

[(ﬁﬁ@; F[%rpiz Qfeﬁ§§sua[ ﬁro@ésfsfo? RSQeh1in8 SSéhfidr B ?\r Tﬁp&ﬁd B%rocessing

de view (A before, B after sealin
compgiteani( ¢ as lapparatus lof |th|e attventiesn (BB 6 fernmben desenibled apparatus with a

chamﬁ%lr CnggP( (ﬁéﬁ%htt 1@1%%\%/2%&‘3%& Lc‘h %, &}Pglz @%?%r %tsgaﬁe(? OIHFagtn;f‘ent
[@QQLF‘#& \Qgcd“é mts LQIQA&Q% olf_'la%%@ﬁﬁ)h%g atﬁf%l I% &?npartment (35) and a

nt's o
champempamiver 3d) gAl) ded edhlmgby&mttramaguamﬂ)a:eoﬁa elagiopeti¢ corgact (B). An
ui de .p ned on f a processing,c ar t pent
clecsPiipE O3} ARG eub80 A ol Sribes o e BGaPHEN: Dt vugface and a
metalﬂb Rl (63Y dthetexpoddd atahél sifficeSornteadaéd baedhOsurfRp, stbvide the

processi ng_conpartnent (B). [0048] Figure 27
mea“?lf?rlﬁ%lf% E@e@ﬁr‘dfthﬁﬁ&eﬁ’é&g %f thr ough- hol es of the

gettlng ui de. shown in Fjg. in which the slots
<{<’>¢ ) Figure 24 depistst 2 nigeasi ok aaﬁe@bémggmr9ceémgeqonmaament of an

appaﬁiﬁ‘l@ off Fd?edﬁlfvéﬁ’tﬁﬂ (@5??&1 4 Smd: bh& B3) LRf R8nSHY Ip?é'éﬁlrefdlfference
a slide, includ In an appar at us of the invention

assistegh by ag O-ring (65). Slde view (A before, B after sealing) and top view (C) show a fluid

channel (66) embedded in the circumferential side wall of the apparatus around a slide

chamber. A vacuum channel (67) allows for applying vacuum.

[0046] Figure 25 depicts two embodiments of an inlet member in the form of a pipetting
guide (A, B) and an example of a pipetting guide positioned on top of a processing
compartment (C).
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lines labelled "a', '"b', 'c¢c' and 'd" indicate the
arrangenent of predefined areas (70) in form of
wa@edognsE3e [ 0049] Figure 28 depicts an exanpl e PET/&6G2007/000393
i nl et menber that includes %§pair of interacting
positioning means, a franme (23) with bores (62) and a
unt (24) in top view Q% and seen from bel ow

(0435 Bjguee 35 Sonscr irthes coedimeate! pompeting rguplsi A9, and the same
pos1t1%ﬁ&?§n {og@f ﬁ%lhgcflh&nn%ﬁl gﬂ g. 29B depicts the

28 and Fi 29C the nmount (24) wth

[(W49Fﬂg%r£ Q@?lllfsﬁ’gt)es LR $fhdgethent g‘ﬂgﬂdﬁég 1h9 s%ff %Q:hﬁlﬁ %gﬁ‘lde shown

| cation of the ap aratus
in Fig. iﬂéemtwlmnh the sdots OH) |0iﬁ tlmmpefttmgi\glpd@ @x@gsi;ghtﬂiy offbet rﬁom; thegpredefined

areas ?(?)gyéfltlfg%gg %)ed%ﬁ%c%co\fé stﬁal)ag V1a V(Eeeglr %g)agg %\%vglf it 1§venf10n Dashed

lines abelladial i ‘b3t c’oandotl’ imalidaes thé aﬁﬁi]igeﬁﬁ:nt ofprgdefired aeéas.(J0) in form of
I via syringes (74) and the direction of rinsing
COlMBt ytion to the waste (77). [0052] Figure 31 depicts

Ao BG83l Aol of o5l Phe B a3 o M eracing
positiof@dhemRB! a #ame23)vith bORRE2) 4ndtd mouht (23§ iy #§SvieWO(A) and seen

inlets (31), one of which may function as an outl et
from Bﬂ&wdﬁﬁedded features and f|OM/Sp|ItterS and an C)ring

‘éﬁﬂ% for sealin% h 053 ure 32A depicts a furth
[ Bign2hd dspictirihe fpee ( ﬁ’f} paifsHf bprcs i(%ééownglhflg 38, Fig. 29B
i

deplck)sml@ Iént%gﬁﬂ‘ (914}:]())/121? 1?’% ﬂg)elzri@ghggrﬁ) kﬁl:na‘;f]‘gﬁz rvjﬂ(f}ﬂ??ét% §86) inserted.

[iﬂsg} ngt&Be 96 aid%&ssanaa ngf?éah%ﬁ BPRE apShrathi Qﬁi HBRB@ T the Eﬁesent invention

whi ch the inlet nenber nay be assenbled. Fig
in a gpapequs fove processr Gragh ringmgesobttion {@6) mnéactméimttemd surface of a
stide {ERTON E OB AR O iEd ey Auid ik dopALirbechr difer (samples,
reageafspetc.a visssyaingdesa 7dp aritbttie direqtionaesising salubion lte ¢iecwaste (77).
and/ or chem cal sanple. The apparatus and nethod are
[0052) Higuee Bd rdepic;s iprhmﬁemsvle\iv r(Api,amdd cigiva({B) angras aess-thioagh image,

whengag?ne_mqﬁ%(f \g% _grs 1 h é d UI d r‘r%(gl agglgglﬁ é%g]b%g@#? It includes

two 1hIet§'@yl)f@{e binﬁzhﬁ:thlﬂay lﬁhﬁctlﬁﬂtaswn%dt%d dnd, erfibedded if¥Rtkes and flow
humans, aninals pl ant s, bacteria, Vi ruses,

sphttgrﬁap%gﬂ Ofrmgg@ ) B sgAlB8ozoae, or from organic

ri ani erials of synthetic or biologica
IOZ?P?’GFQ‘W ri\égén%p B%Otimﬂnf 8f Ao dplRgmsmbsY et includes eight
inletsy®ue ot R8ich n@dp fot'J Hfstaﬂ@é fﬂnbﬁ@ﬂ &butiBts), tph?m&fl %'\Fiders (68) and an O-ring
consisting of a soil sanple, an air sa
(33). digi 32hdepictsla sargspendiag skifle chamnbery to wénth the lalebmrenber may be
S I lof
asserﬁﬁé\% gggsgf@ &Plcgs é r%g% nl'gln\l.}%} ﬁﬁgﬂg of tﬁe n%an a%}b%glqgh %hafiber when
assengderpl e, an archaeol ogi cal sanple, a food sanple, a
bl ood sanple, a serumsanple, a plasm sanple, an
urine sanple, a stool sanple, a senen sanple, a
| ynphat i c DETAILERRESCRIPTION OB IHEENVENTION anpl e,
a nasopharyngeal wash sanple, a sputum sanple, a nouth

[0D8AP TR TRERNt InvefiORtproViads 8ANRIpBsand and a method of processing a

biological and/or chemical sample. The apparatus and method are suitable for any process, in

particular a process that can be performed in a liquid on a miniaturized scale (cf. below).

[0055] The sample may be of any origin. It may for instance, but not limited to, be derived

from humans, animals, plants, bacteria, viruses, spores, fungi, or protozoae, or from organic or
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nasal swab sanpl e, a bronchoal veol ar | avage sanple, a
bronchi al secretion sanple, a mlk sanple, an amiotic

Wa 200806333 pl e, a biopsy sanple, a cancer sanplRCT/$G2007/000393
tumour sanple, a tissue sange, a cell sanple, a cel
culture sanple a cell lysate sanple a virus culture

anple a hair sa a.skjn sa
inorefF GRGPRAS PRI TP Rl | Becdiofislyocti o the Tollowing
sampled kseleétb® frofi2 B Iﬁ)t lﬂmﬂﬁctg Uet isffupScanFibteng o &Woil%ample, an air sample,
preparation sanp a bIO|%§Ica| nol ecul e producti on
an engggﬁpgltalasampéq él| (pp lpo;l.@lyg? SAMRI6 %gmﬂ marrgw| qamp&p a rainfall sample, a
. r t
falloup eagg}gggat %ega 1@@59?%1% a Sofif grgéraégén?qlg aﬂsagpnc%{og sg@m mcﬁaeologwal
Salnplﬁomfocnhsanrmie tandoed $anmplg, aozerlpm@amskeed pilasnlarsamplﬁ Iamdrme sample, a
stool sam f deSI [&d amplr 3 eCtlé i¢ harV€ ospinal fluid sample, a
ol TEEE ¥Ry HEEPK IS s Ebroge
naso;ﬂ?m@tfigéﬂ wash tarfpleca ﬁﬁl’ﬁi’h ealﬂﬁ}t, zi‘lﬁm&thbﬁab sainglesi etloat swab sample, a
nasalt nggenl %Ol%)rrc)p%g)gb/ qvag I;éx%{)]egg Q%Fgl?ql) ;E%gggmxhtﬁgmple a milk
sampfeuﬁﬁ Ekﬁﬁi@iﬁf: ?lut@éé@nﬂ?@ ‘Jarbxéﬁs?@ﬂl'hﬁﬁé h @aﬁ&f Mle 3 tuin@t Shmple, a tissue
such as a solution. Exanpl es include, but are not
sample; picelbspmpie, acodloulfur e, & cgll hysete ssmple, pyinue eelfute sample, a nail
samp%o Ifi%}%gcétaﬁgﬁé %eskn? s;ﬂﬂ%l%eb o J@ﬁélg sarﬂPféeRﬁ llrggcstlogxt ﬁ;}lmtple a nosocomial
infectpowl yample, a Ibodm:ltlam saaiple; m‘rplm§ptepanatlomr$ampbaral biological molecule
ition, .an inor ccemc

produgzgﬁxb S%IP]?I npcgelﬁé}rgqaratg)nl ﬁg}p @grpﬂ?ﬁ%]’o& sgmp(lje a carbohydrate

prepa€adivhisaaplel ¥ sﬁd&@ ﬁarﬁplkyarpé)@tit&iestrﬁl shintifle 6246l dhattenation thereof may
nol ecul e, a nDIecuIe a drug nmetabolite or_ of any

be prwﬁ%ﬂdﬁaﬁlveowgt@ﬂe re dosiyed, [ActiesRectY$a8aple iy ke begw preprocessed
to anPAErétOh s lah mdsﬁ'gtl\te%xaﬁpﬁ;u§ R&AE sApIRmaY HIBE Ben dgested, l?omogemsed
suspensi on of metal , and a solation of a neta
or ceitgifugsd paiey @ bﬁng rmd withithe devi¢e ofitheypsedenainvention. The sample may
furtheﬂﬁ%ﬁ elgeﬁfje%%erp r Jtl forfh 3’1’ d fi'(iuld ZSU% %l ?%1%88& Sﬁrgam%les include, but
ogen, l'oactive co
are noiolurhlte‘datd mm;)hlthmrtﬁod sluh‘gl ofsa mntdemﬁlbpa)qbot}hatleal(kaa'piuelelc acid, a

rt nmore i.nclu conbln tion of t
peptidfy §, nalineP i dd BB Bsn FFUBBoN SLPREN PHAeh gy viochemical compo-
sition@f &eadit |chéfmchl% Bilﬁbﬁ aM ihbrghnie|cHélRicaldonydositioR€a metal, a lipid, a
ewgected to inclu target matter or. _a precursor
carbo

Aot combiaRoBNSHiFENPTOdusied fruBcapdidals fokcsls, Byiryg molecule, a

t I St
drug ﬁ@ﬁg@lgtg%fr ogréﬁ}gpénlgﬁggtuﬁ %ggfgk?lgﬁ%rr&?rgw dﬂc‘?ﬁde bt 2&‘@ fi6t limited
to, a gspgrison efredmeietal, Wswsmfnactalt dloybaed a selutipm oﬁa metal 10n or any
comb?%ﬁiglfé #h%?reé)?ras%éﬂ by egusgg nsion (?3 ac %ﬂg%%\%ﬂ{m g;(an‘ﬁ 06$2}n%sga at%athogen a
radiodngive h:*oﬁipnalhtd er bf any aomb&mur)ﬁsa theefpliLie dindyrsteanhatof s@nple may

chem c rocess.. Int se the sampl e may for
furth RGO ) S imA g Bt WCQHB‘PFdeF"ﬁF‘Bl?ﬁT sor

cul ture nedi

(oS ELE d&ll@f}o{ ety aplss il st o WERS Sypegied Yo include,

targetrmw&doro@f picl@rsbr iRARE. SuthedhbsdimeRy shall ¥s §lust@ted by a number of
identify the type of contam nant. [OOS?% The tar

et
exampjgs:t Hie térfgebfl@ttarr way forigstansie beeq celhoisa Bwles ﬂleawgle%gt @cluded in
the sgﬁuﬁl ParktPit 'IHQy 'Bgaesit)&f to ﬁtaﬂlog ih! erﬁl‘?ﬁedt Br ﬁhch forna. As another

I gonuc eot| : ynucl eot |
examplgc thei tergat:mdtterampye pteiad@)mm)updlhppwptordmorand acmbn obtaiab]e from a

precu?sop rcgrg‘lﬁ?llfr}lg by m agllts;g)f Sﬁﬁgxﬁbcalxprogésls alaaq 2% I{?l?eevt gégp[%lsm fmémstance
mcluclJEOh yeludci b |sy¢lﬁa plecfoy @ainpolind. As further example, a cell culture media
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pol yani on, a pol ycat ani on, a pat hogen, an organic
chem cal conposition, an inorganic chem ca

W@ a9p06318¢é on, a |ipid, a carbohydrate, a conbi PEE/86G3007/000393
chem stry product, a drug cgpdi date nol ecule, a drug

nol ecul e, a drug netabolite, "a ceII a V|rus a
i croorganismor a nat reof In
may Re#i58¢ iosbe«me&agn%%%f {m@%fas oé 9t dhe piesgRpinyention may be

usedmmkﬁaﬂyth@typebwﬁﬂmﬁsm a pepti de a nucleic acid, a
pol ynucl eotide or an oligonucleotide, it may contain

[(ﬁf57pf1fnenta}%et trﬂﬂter F@faﬁfe&ﬁ%@fheaefofflrﬂw YhulsaiS of raa_l/ UfaGire. Examples
but are not limted to biotin, dini'trophenol

inclug, duk iagfeRotilimipge fop atlmglqogﬂgeqn oligonseleptidey amo(lﬂlyp}q:otlge a nucleic
t
acid, %?é%ﬁﬁ?yd ?aap%t]ld u%ie%t)ut cacg g{% ? : m?}%Hﬁllﬁl% oﬁ%)flyrﬁ& a biochemical

compisitgpmk |asg1ycbprete(rsmm<h&cavpennmound h pohyulstiiolyteeca polycatlon a

polyatggo%z h 8]%' 0 St i E}}oig xg @i&)&g?%]écdcmeﬂ{l%égérggésﬂt?o ; grgmorgamc chemical

compaBiioh C atlipad, M$aﬁﬂﬁ§dr@@§343&nblhﬁoﬁabmﬁ1sﬁ{ P6duk? la @fug candidate
6,103,493, an imuno gl obul i n domajn t ose:- bi ndi ng

molegylsy @i drug gnelesyls; erﬁéusmfftéml#@r a<ell( aIus, @NiRsERAZARIS] or any

combdidh8 P&t lrg %m@@ﬁ)ents'z\lﬁﬁé}e Rﬁ‘@ttér & 1§1§tt& 1s%r teiaﬁngle a 9rote1n a
sequence Asp- Tyr-Lys- Asp-As p- Lys-

polypepiide paepe@Adg asmcl%acuthat pojlyyu@qﬁxd@l on -ay thmmcl@tyl)e,, it may contain

an afHRl q}; eEP @? Ef{gu&%ﬁﬂeﬂ) Ig% Aé%xsnﬁ&sttg B%tlgf %&Hr%phenol or

dlgoxrgenlne erere memtgkmmtesrus a gtqtemm pdlgpeptide, drh:epe)zlam cfudtlmr examples

i.s Mirus dycoprot V- G t e of the .
of an@éﬁrglg)hbg }laeﬂlfgpt %géw?ﬁ ’\?éllgomﬁ&}g\p gsuE %s @I&;n@y gr hexahisti-
dme-talgye ﬂwymgailw lantrie (ab&ﬂ)n Biﬁklirfgptﬁg QhcH RSt ESIFE-FAGS® described in

Pro- Tyr - Pro-Asp-Tyr- Al a_and t he
US refsht apaichion 12S 1 tngwgeswﬁ S batgttos SO gk 05 6,104¢#93, an immuno-
globlﬁlﬁq}é?rﬁﬁ? ngltHsé%lﬂdlné?)r&tGH %lhﬁﬂi?&{e-égtrﬁns% cj:’lifﬂ:S'[L)eéjalmoduhn binding

Where the target ter 1| a nucl ei ¢ aci
peptido ((GBEYI EbAGdleemde dp-golof gbesedusoté desp-Byr-lafst Asp-Agp-tap-Asp-Lys-
t.her e 0
Gly)’omﬁig é[;?uné é{&@g {q&ﬁ =S rgl\élgtnn’ll;@\] ef}g'r |}{;’1 éf atr?l(l:ne_ e& %gg)é éﬁje{igséa lBmdlng protein
(MBIh)y kel IS Y eepitopaaof theseduehtes 6th-Plo-Ghiabied- Adﬁ-Pﬂ)eGW-Abp-aro -Glu-Asp of

| emrent ar uence. A respective affjinit
herpa STB{ER (o B YRPIPIOR i he HASHURG SipTgatisr Yiruy GlyBroteit (VSV-G)
epitop@bf @le $BRLERE . TyNSTHRA IpLldISlu-Ret-Wan AR INEG]Y-LysTale Rénagglutinin
op erablgtfused to the amno termnus or to the car boxy

(HA) spitaps ok thefsequepco Ty Reo- Bytopd e at-Pondsp-Exei and, the “myc” epitope
of th@{r%s%hpﬁon fakg)g%%yc-r bEmaRe eﬂ&éjél@f}hﬂ Egs EF@ ?@@elr -Glu- gjlu Asp-Leu.
Inventfon 1s designed to process t I ol ogi ca
Wherelthertargét raatqnllseaumdmm aved, adedynucleatitlé quianl otig@pictﬁotlde an affinity
Thi a e de nt.o_t e i gu ropl e
tag nw @ﬁ@ r@)éehge enX ]pp \fode Fa&)g\éﬁh ag ol 1%ﬂ118gl|e%1’11den1;§§ may for instance
be usednd diybridize @S a8 Hinindbilised @higomiclctidamithds sbmptbnidntity dequence. A
whet her . anaqueous. or. non_aqueous | quid,
respepli%ﬁﬁf m(t)é Eﬂgagzm l?e losixte%wlﬁtgﬁlg% aétlac}(xfgrtglapx part Sf]g@q%ﬁget matter. As an
luustﬁlho& emﬂe npinay b@b rhifly fcB @ B aRRA®tenfinu® br ﬁ*ﬁthé e&vosxy terminus
? It shoul d be understood that suitable liquid
of anwo theiforgmentipned gxempleny rratefisocess to take pl ace.
nﬁles of nonpol ar aprotic liquids include, but are
| Therppragatiy 0 W@)pawent inegntionds d@symeéﬁ@pmss the hicdegical and/or
cher} 3} WEAEYe g, Mg 1 & HBIPHRRIR"Pris SAnBicngY Bl (GRS into the
liquididwplt by any means (cf. below).

[0059] The droplet may contain or essentially consist of any desired liquid whether an
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di et hyl ether, diisopropylether, ethylene glyco

nmonobut yl ether or tetrahydrofuran. Exanpl es of
wale@eledid@protic |iquids are nethyl ethyl ket oPer/SG2007/000393

nethyl isobutyl ketone, acetjgne, cyclohexanone, ethyl

acetate, isobutyl |sobutyrate et hyl ene gl yco

di acet ate, dingthyl f or mam gﬁwgz ;onltrlle
AQUERYSNPT ARG PUS B ST H BT8R} okyraY) gt &toRPRIAT pRrotic, nonpolar
protxé\l‘dﬁ?dlﬁyI;rBMé rd?ﬂ)dlﬁoitﬁotl@%g aflliovRé mjﬁlﬁuitfsﬁ?ﬂlld%e ﬁﬁ%o@&hat suitable

p ar pr otic ds are wat er, met hanol et hanol
hqmcbuwgll allgve EHdhe desetie P(lfo%ét’r t9, takg nbmﬁ@nmlqsmf nespelar aprotic liquids

1ncluké )25 gﬁ?lled o Iﬂégdﬂgehg;%{ ({119%/91'3 ’I benéezne tf)luene fpyr1d1ne

I'i'sopropyl et hyf am ne, ropheno
dlchlnmnpad'laae ¢ht@bform) ca]'bﬂ)rdEtracmomieebarbomdlsdl,ﬁdb,eﬂetrahwmfyafan dioxane,

dleth?]1 ef(ilg 91&05&2)9@?%%%/ 815;6? g Iys(ﬂ Igor}orba&? aéxelé?r tetr\z%)ydrofuran Examples

of dlﬁolar d}n@hk}li quftisCe GhéthiyTt étﬁylrlﬁtéﬁwmﬂﬂaﬁ(ﬂﬁuﬁﬂ&tone acetone, cyclo-
aIkyI|n1dazo||un}hexafluoroborates

hexa@%oeﬁhbfbm%at%Héthtﬂuﬁ%buarrachét yles gbicol élaeq%tgqenémrd@éfoamamlde
acetomﬁqfeo N‘}gl dlﬁlefﬂyﬂ lélbggrlng{é PG &R LABRMiIIL, hﬁ rhétg%}lglgrgfldone and

uch as for exanple a
dlmet]pyh;plfpx;dm Examgl@s d)f( g(der arcgl@, bquudw)are watero meethanol, ethanol, butyl

alcohgm?grlal 2 1tdsglatngagh lllrg dlc?# g@e g zAg%?gg]i? LY dlrrngﬁlll ﬁ? orinamide, N,N-

dusopregylethylahhaé airchl(ﬂepﬁheneld Eh}(mﬂlefs fo€menpolhr pmtld $1qu{d@&6@]1cetlc acid,

In thi cti it |s no hat a dropl et
tert -ty oD BRG] xeiheaRsl Sy e IR SPEpIeR it jonic liquids
are ltﬁ&hlkgﬁnﬁd&zbﬁﬁhﬂeﬁﬁuo}cr%rﬁ@ﬁhﬂdelj 3RfiAkPEHidagol Rtn-Bekdfiudfbborates.
out esi des including or being an aqueous sol ution of

In somg,grhogipents yhe Hawidiof 1 thg grqpéfrtuy of deduden aelmiymlh@ liquid. In some -
l: t
embodRRéENS tHY 11(?]3((1) %:'f%lz{gxg)g?& cl)él 8 Blar {%h %%‘Hﬁlh aﬁlfB;é/ \z/il S%%larshydrophlhc

i nstance onsist o
liquidrdsesr ala<l> belqw) i Ins scame embadinpmtoithie, liquidoiitoptet poay neelude regions,

. et y el such.as peptide hydr | s .
incluft HatEE o HBER SBHEC R e 8 B IR B defipeitby differen
liquidst used for the cultlvatlon of cells. The droplet may,

for exanple, also be of high viscosity if it is used
[6060] pr thisecomjrcyieh & ib na@d itien aaﬁlﬁbléd‘thst xhaysbaukédgh tBélnvention may

oncentr.atl on. or |ncludes |tat| n a as )
be of 3003 Ghy PLlrel 5 SHRDIG 1 ¢ TR aFarsgo J Ba1 gty BeiHiss including
or bei0f afabsly s%ltﬁloﬁQim@W'stcUﬁ@dthﬁtol% tAiOdIB Wked in enzymat1c assays or an
crystallization. [0061] illustrative exanple of a

orgard¢ Splvent, ttheydropist may Lfgbdnﬁt*ﬁlc? Hdso ielude; on coBsig of highly viscous
d t l.gt
mateﬁ‘é!i fR SR et dit A gltgﬁ @}B/Hg@%rﬁodg@ggg#%owggcflﬁcﬁ as peptide

A hydrosone i s surroun
hydrogeds commpmlb/cavbild)lwfrpm Bedten, Diﬁkihgojlramldﬁte if wsed for the cultivation

d hat f.xref. [ )
of LR o L B 8o b SR (€ RS RSARG proten
crystallizdtiog dnd tthd lsa3 aomtgh aalt kcyndeh@@pubdreintiydes precipisgon @gs:ﬁfs such as

be t he s an e ul at edno] ecul e in
polystiyy ﬁ‘%@?@ palyety qnﬁt o epeolion: \ﬁéle h gge QO@monly used for

pﬂngdéwmﬁﬁgﬁﬁﬁe ex0|tat|on |nclud|ng for instance
ti ne-resol ved quorescence ani sotropy studies. A

[0 E AW Blusfsivie etdntple DINAMSSHIAPTHRE may B@'lﬁe& Qn' @k ahPention is a
freely and does not stick or aggregate at the

hydrasemedan wrtigglly-ennakle aauepes pene mlthA bdrogame d¢ Rerounded by a
ﬂuor%ﬁ%@e@&g?ﬁqhﬁqg fhdnfsclonewitR Wied. thyhﬂ)%oﬂng Yseﬂ}d'o%ﬂded by a medium

that has an index of refraction that is lower than water. Thus a hydrosome is not only stable

but also optically trappable by a focused laser beam. At the same time an encapsulated
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| owe, conparable, identical or higher index of
refraction than the liquid of the liquid droplet.
W@ D082§31Fthe dropl et may al so contai n nore thanP@FigG2007/000393
liquid. If nore than one liqyid is used, the |iquids
may be generally m scible with each ot her |n the
| ected ratio. In_other enbodinents
moleggle i E}eq%lwwa% Be {RpgTRRAtebing ?’ﬁaawqa@nt i Higrgsoence excitation,

1ncluﬂi&‘f§1f§rc1h§%h1€0e tihergbved ALHlBEnSERASAH Py RARRAS Ahd1Ble IldRle such a
uid droplet. Nevertheless the droplet inits

nanoa%rﬁp et stapld t@ rgtateafr@ebx gk does ot gijckt orageregatsia ter baundary. As further

explatnﬂﬁ tﬁ:rdrv& %ﬁo@sn@t 9cfxa gﬂg quglecll‘ H tﬁn&ﬂod %11 tHe M\%Bﬁé(r? whether of
exanpl e e pre Fined Surface area may

lowe hoodrpapebild, identical ok hxghmgmde)poﬂf mﬁactmmrthan:ﬁae énqeul oflthe Bquod droplet.
enbodi nents at | east such an essential part of the
[0(16q11 Te dropjst ataylakooionaumyldrmlrhhn bne liquiduif dndrd gtantone liquid is used,

idd | b . d
the QM B PR Eherely dRGDsora S 8Bk otk b i other
embdﬂyrdérﬁs)fhd ligid dioprRe ﬁlayaﬂdudkf twaeoM@oreMquids thaedte ifgigible, thereby

fonmgggﬁ‘lmlé@ g?,p%é gxf%ubwggéluf od I Sh\gerlfg)?tggg%s{ath%,\ﬁrqp{ in its entirety is of

a surBki dnBigy fhit Al Bigh&QT thén IKE fsﬁ?@ceeéiﬁféy of @t rdealuﬁ'poké an illustrative
sim lar or higher than the surface energy of

examplee thefnrededingd surfase arqaengiabe @hydrapkiliefineladiog atméar surface area. In

such %@?&Heh&ﬂ%&%\g} espaggl?ésas? 1&)#13 'i)? ?Héa'l la (logxlgﬁﬁzgls q‘)ﬁ‘dpghlhc liquid

that thediquyd dewplétrie Cbabaﬂﬂweﬁ rbeix’rg attriacted dvmirecmll*gﬂrcmhdld (iecluding polar)

imeeBSGEL BRI, OB P R R b i aope

may fo@ Gnkitdnee bt @ viagerhtirgpler. Il Siafe EMBoditichRale &idplef irfits élftlrétlj}@s also of
residual surface of the innpbilisation nenber and of

a surfage eRgzgy thet isabous Ymilaneshigherdhan the surface sngrgYaefdhe predefined area

of thé QMCMEQQ ke |tl'1é3m€m¥‘€i§1§a[tloln%é1ﬁ9er) A@%ﬁﬁév eydpmﬁlléddl')é"&w there is
surfaces and liquids, also ternmed |ipopho

howeyerf ga partigulantglationglip tim swréacersinexgyl reguivddl lmwe,qnthﬁ digmid droplet and

the p%}(}g@ﬁe% 1&11?0%&1?5&1{;}? %égto]f‘l sﬂgfassorpz V%@st etpgerﬁ%’l %?eHy T the 1ml13noblhsat10n

area él'éwaﬂys trequirad ito @é)hlglm ttean thessuafate pnergey of ahs eqsaiuat surface of the
water. A rel

lmmcr'%ﬂb%bﬂ? Inclbg gt rate et %%%abﬁﬁiﬁic@q%%?@iéfen%wai droplet.
PRALEGeRopierEn %aﬁi?%ﬁ i R B, DG aso termed

lipopBétic Ufhtpl@@ﬂihé"b Con@fr® MélecllyyWhARYS forPdipeleadipdle 1nteract10ns with
per fl uorocar bon_conpounds are both hydrophobi ¢ an

Waterorr@éfﬁﬁ%l Hydrophilic| I&wdSa}huafqﬂ#salwhf:@rn ditydsophohia, (water-fearing’)
matte? ‘BQPQ W end%6 QESHAE [Ronl B4k r.2A LERAENGH, 1sGhs ﬁf&%ﬂ&ﬁ hg&ﬁﬂhc ("fat-
wat er "and hydrocar bons, though the latter
lovmg és sleporéudtCe matteh atiracisonempeler ofganic &pmomsow)lch [908ls] fats, or
greas‘lﬁ:{1 IP’ESWYnéig%go%?l tHE‘t%é t rgy‘%ﬁr&%ghl)ﬁlg’; | 'ch ';Jfrl;go ell}’alcn é?ﬁg yn%nymous.
For elxylﬂpkeppﬁiﬂumobarlmn dompmmds fa&:cb!othshydfdphbbla and Imlqmphaflc i.e. lack an
urf ace. rly,. inr tive terns,
affni, ' SR Fameo AT hely e e endensy e etarets flom both water
and h§3fRabbAS tHRELR tHRAhRr 188 JesSer Bt thad RN Ries ;sieb dldb Beldw).
surface | ess polar than a respective |liquid/surface to
[Wﬁﬂplh fdany embBdRRNEC hydroFHEEY n@ufd%r dutficé @ Atth¥ 8ame time a polar
drophob|C|t y/ hydrophilicity of liquids is the
11qulq3 At pyfAre end gql@@guglog)& ypud @R sunfageris plten righa- polar liquid or surface.
SimilBM ! RCRIHRQB té'ﬁ)r{seﬁ%@re'}wdpo fceflg 1§ ACSRPERATY SOt fﬁ@ same time

I nCrease I n an associ at'ed nergy. Not ewor t Y,
morespilarband aymere kydrophobic liquid or surface less polar than a respectlve liquid/
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hydr ocar bon conpound in water decreases wth
increasing tenperature at |ow tenperatures. Wth
wones@asBag tenperatures sol ubility often reachewsa2007/000393

m ni mum whereafter it my |r310rease again with a

further increase in tenperature As this effect cannot

b d t f polarjt is cle
surfaqq]e@e\ggxpﬁgtnles Fﬁglpg\are?}-r %g%}pea%or tléq,]y 'latW)e,'&)fygmﬂhpg@ity}ﬂydrophilicity of
lquIdShy q{eoé?llﬂ%P& Q)f aé‘ﬁ&)ug §6lv§tYd'1‘10 ﬂﬁfHﬁH&ngy}Sfd}&raf%n molecule 1nto water is

hydr ophobi c* as used herein w thi
accomh@n@d) @mmglfea@p imean associgted firee prargy.cNotgwouthy] tlxmoadmhty of a
I e

hydr3GRBH Bolpobd B warct Bufiies MBI Wrhferituleloy R pppperatures
With c'tmméasiﬁg tefnpara&nre# Bﬂlﬁzlht&urﬂenaea@es o midinsum f\&hﬁﬁ'eafteln ét may increase

. terms “hydrophilic" and dro obi ener
again! Vo uhER TP hisPeuirt: (S Rt FBp P sXalfged in tems of
polarity it Weldas fiat tHe)palrE eﬁdlﬁﬁ’l”héﬁﬁbéﬂar”c&cnda‘h?&kbf)l%ﬁ@”/ "’ﬁ%'drophoblc are not
question for an exanple, a first surface

synorgyimoss+ Hag tepms ﬂﬁfdéoﬂlil}/léﬁ ‘B “hy%mPlH&W sw%h%rewﬂaeéhe context of
a n a

ame(ﬁﬁﬁ aﬂ&? 0%11?:&@%?[1 %@g e%uﬁgltlye %(égél' Jnme% I’b‘#lm?%isfe tSthe entropy

of aqukpqy@ iselvatadreati 2021C. B¥heh usedim rhemone:xpgf asur[fztcanswh as a solid surface,

the te%r%rs ‘%ﬂ@rpﬁéﬂ%ﬁ?ﬁe E‘g %ogl}ocl)aesﬁ”t ther%ﬁr bo CL: b ers% Et%{/ﬁ gﬁerw]!se - to the

wettab1$1ty aal nuﬁedembtlhy,hy@eamgb bﬁa @lled&e I'iri qmu.ﬁn; 67 veat€r. As an example,
Biffinger, J..C, et ChenBi oCh 004 D, 622 -

a ﬁ%ﬁﬁf@? e A AR TGEP W@Wl%&h@ Sreatcutac ?%%ISéﬂ?ﬁerV&tgf-repeﬂent

than th@kecdhll sfidReQs&s) - A conpound with a hi gh nunber of
carbon-fluorine bonds is therefore typically

[msr ABUhRFsHnd¥HNANE 8Pk Gi Eh@ipslaf BRdnitA1uRnan Be&Fmbfe polar than
the same tine rel ative nong(;al ari zabl e,

a carh@vbwﬁ&qneé@ldr m&rﬂven garaep- ﬂy@m@c sorf cambpaihiesing band provides a
mole%dgg 192?1}1]?{1 Si?l e ! n?girﬂgg Sﬁdb‘fécgl%ggme %gfé? Elzlgﬂr%gg%c., et al.
Chermﬂw@fwsse@(w%dt, 6R3r M2 di qno@npoquoh@emnb)e r@fcltencmm wh tentirety for all

purpols%s[) ezrkecg%orrllpeoéllrjngslglé? thill'g]p? mﬁéj as ° or?'&? II?J &e&ﬁore typically

partidainnler hpdroplnotﬁc PEhé | cdfbioadhiobsn bcﬁdll'p@ uatdthe §'dihﬁ§ @ime relatively non-
cgﬁ]re)ounds or m aq\nfh orous phase i ch, iﬁ% a ghase

polarizahe.gveithel es ﬁ‘P@te YEFOGRIPYY COPPFRAES Gfhin the gagpRask padergo or

particdiphte Bl &901@'-&1501@3&?18 P01 S et ERons SOSBoRHluorine bonds do however
ydr ocar bons. This property has been provided with the

not fogm @ipoledinale antspstipng withr yater m@leenlenimdie liayidnphase. A further
|

e B O RBS DU e RO e Ml copoouncs

Thesacmnpmunds) caofosmrelisaronssplmse Whch is aphise ipmosdiblechonoilly vath water

or RIS aiEhs Becflse vk Bydppnchi seBRRs, St 4 pyGPERPans. This

propeirtyeifas deer giovidedngi¢h theowords sp@tlnorophifichyPedhimidodbon-loving") and
. _Jmlecule In water are in the art explained as .
perflugtophebify ¥sing, & competion that dngjudesi & ﬂ?&é’l’é? COPEiHBE cqpplymer, a

surfa@t%t%& amﬂhﬁ&iﬁg ehedfttn §§ur@ﬁ!erbgn BQPfﬁchﬁJdevdltﬁ 8 cbfifg that is both water-
en bondi n% geonetry of whi ch det erm nes

and Oﬂrrﬁml eahidivrepean nh-ﬁpplmtlm(iaﬁf; 8#7over vi ew see Di |,
K. A et al., Ann Rev. BiophysBionol. Struct. (2005)
[0966] TheunBggurabledrasyencrgydiBige wpdnedissadying jaduidaesarhes molecule in

watenj(‘)agg &gh%é?’te%gjg?%io%\%’g&ﬁ{gg : porsgégtgyaﬁer%%y%%oﬁga 2ach solute

molecule and as being correlated to the hydrogen bonding geometry of water, which

determines fixed angular interactions (for an overview see Dill, K.A. et al., Ann Rev. Biophys
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reference in its entirety for all purposes). A further
review on the hydrophobic effect of surfaces,

WO pB6H1Ag | iquid-l1iquid, liquid-solid and sol PCI/8§G200c000393
surfaces, with a focus on dhaect force measurenents
has been gi ven by Meyer et al'. (Proc. Natl. Acad. Sci.

6) 10 15 46 t )
Biomg) vzt (B3N ke 19+ s ligabiccoTtial CGRU s been reviewed by
Widdhy i o obinG. iR CtehdmICPi regooas de nagEst 3@l Qﬁ‘cdi’ﬁorﬁieh herein by

aggr egates, has been presented by 'St ephenson et
refere(nye 1PH{s ent@pﬁgnfor BIY Qt@mqges)l 1A funthersreyav onjthe d‘qypmphp@g effect of

surfaf%ogiﬁhd@/gaf;_lﬁlesﬁglfde hhﬁl)(/l dstogigﬁalﬂfl sBﬁ{l ?é(dlE(? rﬁlc% Rﬁg?ggﬁ(?)s on direct

forcean@swomehisiias bebnt g)ve&dt}eMeyaoﬂiab mExocrthﬂlaMH Sat UahAl (2006) 103,

43,1 ?pﬁﬁ% i%%gqﬁxgeﬁgﬂﬁilat@% argiﬁle” °f ”rc@[‘oxbg]ﬁ&ydrophoblc

effect?)ﬂidlﬁ’dlﬂ% ]:a @H@M‘stra’#fbﬁt(ﬂlt &l ag’gé%zﬁéﬁ thhd })?FII}I %rgsented by Stephenson et al.
or na ace

. P’&éSnEﬁﬁm B+t )i abrﬂé>25f1é’f1ﬁq BcarppRiccrisreia by defereaqg imits entirety for
all puppds@§). i oni ¢ liquid. Exanples of a polar ionic Iiquid
ihcl'ude, but are not linited to,

[d%?] EX&mﬁleﬁT%f QWAYd%ﬁﬁﬂ@llhﬁim ihelbi&Tdud ArORG Bfnfed to water, acetone,

- 4- et hyl pyr|d|n|un1tetraf|uoroborate
metha_noza. G‘ihalllQlylperau@lz Gdpuepanpbt buidriolotetiahydrefuran, pyridine, chloroform,

ethyl%l e?%@- éx}éh%ﬂ@aétﬂyd g)ghlﬁﬁ_?éaf hlﬂl? gag{eatagetomtnle dimethylformamide,

[ T'm
N,N-dinsethné rdcethamids, détﬂeyﬁy)mﬁﬂmlbnﬂafoﬁmc a01d formamide, and a polar ionic

11qu1d1 gj ﬁpﬁets r%f ]gri)tﬁ 55):193% %1g|11[éc:]:l§r;r;16') t r a%fl%t limited to, 1-ethyl-3-methylimida-

zohumetdtﬁﬂu&mboxammbum blrﬁéthilpflﬂldiﬂﬁlﬁﬂ%tﬁﬂhbﬂoﬁbﬁ&? 1,3-dialkylimidazo-
ethﬁl-S nmet hyl i m dazoliumtrifl uoronet hanesul onate

lium-fetng pwo@%t%gm]kﬂlg%p iymrhesahiorebaratgs krethyl-3- -methylimidazolium
bls(péntﬁﬂl.ml'(géfﬁylz’i)hg'?ﬁlﬂﬂdté "?1%6@3 dﬁ&@ﬂhﬁr fiRda2bhuf Cfeb%]?ly({gfﬁﬁ@(enﬂuorome-

| -n-b yl1'm lum tetraf or at
thylplenshporats, ﬁtr@utydmmgmnann IblS(fuﬂdonorm:ﬂlybgmdb,lmh)dfhnntbyl1m1dazohum

e e pt an cIo ex
BT R RN e M —
imiddzeliurac {{bmimje octyksulfma, dn& ul -hitdieyl- ﬁm@&&ﬁﬂ;daﬂbkﬁhﬁ yietraﬂuoroborate

e A SR RS, Ao OB S G T, eptane

cyclohéﬂi%t Bénzehid) hith@t @chiBtdiydtRaR, Shivestorfll 84BéRkQrachdFid8, carbon
olar ionic I|qU|d Exanples of a non-pol ar ionic

dlsuhl’uﬂeq uf igrangc Higthy] ather, diigoprenylether megthylopropyl ketone, methyl isoamyl

corl; S0 PSRt GRS s ot et ol e

tate, andea mgh-palaneerhy liquidd Exahpl@mof a non-polar ionic liquid include, but are not

T AR O -,

1-eth$11=3‘rmeyﬂy-handmhhm| bl@ﬂ(dﬁkﬁfdmﬁﬂlyl)sulfonyl]amMe tnﬂuoroacetate 1-butyl-3-

trifl | sul fon
meth}q él@%,cilfug%I f{ (%/ﬁ hgsphate, y\#wxyl 3- methyhmldazohum bis(trifluoromethyl-

sulfor1 fifnidel, {ibui) gffﬁéthylluﬁid%&ﬁﬂ bis(Hiflforomethylsulfonyl)imide, trihexyl(tetra-
tTi hexyl (tetradecy |2)al]g honi um

decylmmpmsoaltml duisloxglater orate, hleheatyl-3-metbylh yridapelome gris@entafluoro-
ethyl)tilﬁgﬁ({rgﬁ{b%ﬁﬂitg gf ?Stryhg dletfl{rll 1‘1415' M oﬁ%ﬁﬁﬁmgl&}sg?zge, tris(pentafluo-

azo exar | uor opno
roethylr)tlnfl@pmphaéplhamer tl'dtehyll(t)etrhdecﬁll)plm)“sphdsmemh at'eethyl-N,N,N',N'-tetramethyl-

L.r i hex ra yI hosphonj u .
goanltin bR RARRY D BRI o arsfuproetiu]) tiprophosphate, 1-bu-
tyl-1-InettBl pytroRdinfugd Bﬁ(tﬁﬂﬁﬂﬂo‘tr{dﬂﬁ}ﬁﬁ%hﬂf) lith@1e) @IHUAH)3-methyl imidazolium

trifluorophosphate, 1-bu tyl- 1- nethyl pyrrolidinium

bi s(trifluoromethylsulfonyl) imde, 1-butyl-3-nethyl

i m dazol i umhexaf | uor ophosphat e,

| -ethyl -3-met hylim dazol i um

bi s(trifluoronmethyl sul fonyl)imde and \-nbutyl -
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3 -nethylimdazolium [0068] The surface energy as
defined by Thomas Young in 1805 is the interaction
whzseensd or ces of cohesion and forces of adhedi$G2007/000393
t hereby determ ni ng whether jyetting or spreading of a
l'iquid droplet on a surface occur. Surface energy can

hexa i onRP e 3 s Pars Bip G Rl e oS ooy de and 1.1

butylSgedylimidliz6Rigs t he di sruption of chem cal bonds upon
creation of a surface. Surfaces have to be | ess

[0068] The bwrddck enérgy asidétiled blyMhonas Yeukg RNESUS, is Hid6Rraction between
ot herwi se surface energy wul d generate surfaces.. _
forcepghehiesion gnd farceeet sdhesian.dhershy deterpigung whetberaygffing or spreading

ofa 1{1\;@'{@&5%t 81 a QuPARRUS Erake eh&g? eaRhLsY ?e tdRke 8 ﬁlelvy(gl§ required to

] mol ecules at a surface tend to feduce free energy

incregsp thersudadervd awataniabhhaedefingd arga. Thmsurface emergy intisates the disruption of
.. dif ce-.0 f ner tends to under

cnen UL ol 5T AL PBBTE g LR R, B

than a1k phadeasiger otterfwier sarfaee eferguwbuld geperategyrfaces. Adigion of matter

. interaction is therpodynapn cal | st stabl e.

is favaleg)iHi e endy pLedReSIgR ol E0en “wfact s Arsat Geagralty wlecules at

a surfRBefedl t@fdduas frecafebizyobReradiigiwith! stheAtnaer. RHeP WithQhe smallest
aliquid.is water, which is nmatter with high surface

differgnger of surlaer | caengyt tendscto wrderasr inderagtiona gvitki eavh) gty rather than with
¢ . . I .

G308 ke 830k B L SR 0B L o mamicaly mos

stable. Vsicomlin gy, desfeedsfdnatter tafrawsnpafabley sirtach cinergjyt aftracieach other. An

. er_Js .one of. myst hydrophilic terials., [0069 .
s Bt § igBRab P S mlB bl Rigp iR encrey. While
interstivhaof snfacey withs liguids | dansgenatdlMebexdusprited @sing surface energy,
. hydrophi]ic surface such as gl ass ,has_rel atively high .
mteragﬁ?l?sa@gotﬁﬂew ces it Waier ﬁ&Fo‘nyBlﬁa]i‘bﬁescgl@F AR éergscH hygfrophobicity,
as watérie bRP B MTBY hydRoshiliOalaydrefig. af | uor oet hyl ene) has a
relatively |l ow surface energy. It is noted in this

[0069PHYdiopRbLICY ScheFalRf UedteaRP! WRA fnRfeaBRigAburfsoe energy. As an
naon- pol ar. surfaces. A correl ati on between surface

illustrgtiy e exanyplang hydiophidie surfageysuchsasrglassdhasygladiviely rhigh surfgce energy,

oS SO S L G Bl s o

relatively bow pofase esengy.dt s ndteelsin tlais regavhithst thesema offtemepplies for polar vs.

rfa ner t han ol ar .surface hi.this regard the..
mon 1Rl BRSSO B, Sl B B b ispueed
in the &t andlish recartlydsees digoassod by Gidvahbatisigey 8. &5 F#)s. Chem. B (2007)
111, %ﬁ%ﬂgk IA—FWt ere{rzrgrf%glms?ggrifsg?fgég&rﬁ g%(/)g pﬁrfsaryg E(zgé a gwéarbs?l\r/fgée energy
than d3V14rsUAARC B AR RegaflTE 4BsYe ARRpIe? aPRARIARLADN cBfmpdund, compared
per fl uorocarbon surface vs. a hydrocarbon surface.
to a hysfespghon epompauni, eanoalse Iserve fg ranas@mplpiie 4rmy ofwrface energy. As
r .
ober Yy 355 P8 By bIAT A DU AHET LR DU EB6 %o pppound, an
the shmenhalée forrampetflupchicarbon| surfacand. "t ydorhrboncurfaas. However, a

N T NN AT R———
Accofdixigly, ntht aeaes Ppeldef amte ondtypolaphdiffes frambe ltemat “Bfirophilic” and

area. \Wiere other matter cones into
“hydrophobic”, as noted above.

[0070] An illustrative example of a surface area of high surface energy is accordingly a,
for instance predefined hydrophilic immobilisation area. Where other matter comes into

contact with a hydrophilic immobilisation area, interactions with matter of comparable surface
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contact with a hydrophilic imobilisation area,
interactions with nmatter of conparabl e surfaceenergy

WO g008ipp31d@al |y preferred over interactions of nBETE862007/000393
that is of significantly different surface enerqgy.
Consi dering only the respective hydrophilic

i mobi | isati ea (and i nor n he re5| ce,.
enersy Bosppice iy SrSPEl Bhts HIPHER® (BPYBaL fdr SERRAGY differen
surfa%tdhef%‘ t@snsidertigd BTy SHE k@pectene hgirophilfd ifobilisation area (and

drophilic matter, than with matter of |ower surface
r&}ﬁeths yeSJd%ah syrfage agea),this FGAthBp FAthar ndergpeminieractings with matter of
B
such tahe leby hydrOpllmbp Irle@dvarn dnt the resedioimof Het prosessingi ®oipatteient. In the
appa%ﬁlgr %&A laé:do OP&E § nilventl on oh%rlg%tl%\% %&g 1 de (Z@Ie)fh CF ]:h&d‘fl%filum that is
immie¢ibleltkdrewal campete tameeraneavigya tdopdctive pfweﬁhﬁard 1hﬂﬂdb11i§hﬁon area. As
respective. nedj u the |i

sur f ce e of th u
for agjfhepfigid frmel St Sefack; PRE b sd g ke t 2 s Cnergy of the

respeB¥ TRl @iy, dihe Pl li’c#dldi Qiroﬂ)l@ﬂ"mkﬂl |l ih@pdct QR e E%@ﬁnéﬂr 88 this example
since the preelne i nmobi |l i sation area and

hydrqnhdtﬁ, emmObmSétﬂom@véa@) rﬁrgqq@m:%tmm@ﬁ@né n@ywbriantwrh area and the

llqulSur Pg%;pe enefgflég o\&ﬁ-{ﬁggrﬁfefggfg%gg (} lnlreldt{ﬁxtl .ﬁg 'ch 'be aﬁen from this

illustrabmm,the wrice @nengres af ghrediquind drophtit, Lthe medbilicatioa ased @itthel medium
in ord at . corresponds .t he ,above .
need §EREBrEq b o Crorkhd FERETRRCL o IRGHBY Eineraisation g gortaces of
highep keffsdeadnksyi p’iéi%faMI}t 1ﬁf¢r§ch VAHC Bachldiifdr. Ad\an Alustrative example a liquid
|II€strat|ve exanp a I|%U|d droplet of water with
/

droplgi, pk Water o¥it w%fﬁcwwagah &5 Zdhmﬁwnb &nqyr by PrirledTHbe predefined
immdbiledabh ARd hi) RRjel d §’tﬁ’fdc@ rén@xrg?%f @yd}l?l@y/gma(tﬁﬂéafl %ea h)ﬂ]rocarbon)

energy of 24 “dynes/cm ( a hydrocarbon).

The medipmrmanpe b@eaﬂtpmcfarlam g@ad tw;th a svenfacg enengly of 1Sudyrgs/em. In this
case, e(‘lﬁéevrgtg{: 19}‘11[1)[}[2 tg[%?fe%ml}/ g ﬂ}gfeff%g ogﬁng% Lar teXMo/lr‘]é can be taken
from dlnie @xandplecthe dndnrt(ﬁkhmre‘spmnwt Isuﬁac&xemftgles aridheot @r differenée between

v e 558 DB PS5 5 0 il ol LS55
TR B Rl b B v o

toluend\@idahe encdfigh fiigRible eitséwith @faytfot istmcabd atﬂammdcatﬁbn liquid.
imm scible therewith may for instance be
If thep]gleflq: dggl?waFlpla area on|qae tmob}x%@p,mber is a hydrophilic area, an
1nterfhémioﬁitérhc§ﬁﬁl' Wth AbKend Will %cﬁ% |thatPh | BB ffterhdtich with the
hydrophilic area, an interfacial interaction wt %
perflyorpaaghea liguid, beease thesutface ariergy of tolueneais thigher than the surface energy
t r [ ca
of tht HefBHcafin fidla B RRRLAHEE WIERI b0 B drraff ERUES of sueh o
hydrophilfcaaren tbmetlgyoﬂhe podluprrchfbonligaml bon |i quid and
furthernore the closer to the surface energy of such a
[0072) Bpisi tecallegr dmt tihathe t inethodfantiheppaeatdd vbrthe grésent invention the

) lLi.quj.d. [0Q7 t ecalled t hat

immopiilich e inelidsh Bk 61 BEAtTRH DRHCRIT SLfign arca, but

also ARSMREMinENCd. Wekpdual HydesPhybid faFfacke hreh. eﬂuE‘Y&ﬁﬂﬁfhg' dr€a is accordingly
i mmobi ]l i1sation area, hut also a remainin

an examplefan arenefralgNSHFuTass cpergy Wiea gomppred %P gwameﬁgve hydrophilic
area. AhRerebiduACH i RALMidly %Pé?a'ﬁ@lal?) ﬂ'for@ﬂ Eﬁotﬂé wheh @Ripared to the

surface energy when conpared the tive
predelﬁyeld oplmqbﬂltsamrealreaTHnsthp esirgotlexampla tihs ras;dmldsun’gﬂcy area of the

1mm(;b'il?ga§8ﬁ Xl%tnﬂer HB{' ?hdg%%rh%popl?l glCV\Gﬁlen off! er such as % 11qu1d droplet
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predefined i nmobilisation area. In the current exanple

the residual surface area of the imuobilisation nenber
worenesHbaise be hydr ophobi c. When ot her matter suptiT/a620@7/000393

liquid dropletenters a systqm where a surface with

hydr ophobi ¢ and hydrophilic areas is imersed in a

medi u sych ot her matter | i,qui dr opl et. )
enter{ B el Wt £y TASEaT b CGoPh e LG, MY RPI A e o igmersed in a
mediGi 5@ bth&rdinh@&) (e ¢le llhﬁhﬂ diypleg ival f ﬂﬁ&l’ydkh?éra&rvﬁﬁl either the
or Wth neither of both. Upon contact of such

hydrqphlicdérnmebiliseiiqnd areg; thg hb’ﬁ@Ph?h!? spsiflup] areaprwith peithes ef both. Upon
I

om0 AT oS08 08 S U CEER BEORIEE o s

the oofurrened ac absenesr g@/inm‘raqtimas flepands ®heewain zepame nf theofrdérhef surface

energgz%/(?fttﬁ fﬂ@rgr%lesvur fclz 8m51} nerfgﬁaef S)(sgeén't glsﬁ gﬁl{r!ﬂlgé: of rthe}:ahydrophilic

area, Idftﬂledlydﬁﬂ)hﬁblbt area, (& the mbdiuln and chel irﬁﬂidﬁéc)d mhaflér @3 g the liquid

conditio the occurrence_ of .an interaction
droplP) T G GPICRBIGEN dih8FCUTRRGc o b il FFAS e o g ropit or other

introdiéed Oﬂﬁﬂtéﬂ thHT‘TH@' hyd?EPHIR: idHreebifidatioh ){reﬁeﬂkﬁtl&ef‘eqtu'ﬂ'% that the
t he hydrophobi c residual surface area has the | owest

hydr@h@blﬁé@ﬁl@wé pepface gsradiagithe loveshaufagerenrgrsSecondin ke medium needs

o v T S S APLENS GETPAAA BBt . o

loweresiefagy ehérgp thdrethiei lggnid dx:hpd)qnloetotlmr intrébrced miatterl and the hydrophilic

dt If.1h t .
MR T
droplbleﬁr\ﬂ%@ y@rdphili inhlﬁd;blﬁsdﬁoﬁpir&i (iaNduiFady sl Rﬁ"ﬂl%lfer surface energy).
bilisation are urface area of hi

Fmalb/u the, diguid,drogle (orppﬁlsr thef)h@q theuhyrephilie étngfm hatentbe highest
surfaé'@énte%y) (aRD Grel 185 Hyéjrbﬁﬁmilé)' df thé! iF‘Ju?l CQeVHRY Blefldfis¥r tem. In this

surface energy (and are l'east hydrophobic) of the four
regard ghearglative éurém m.ngrgafanti e dropbokimty befwehn therigtyaduged matter (such as

o L R, O BT RB 6 plsboly
P By BV OR L Ay B iyt rtc
energerb@'rayyomameoﬁmlattgh &hug e\mddiydyo;ildldﬂlq«ﬂmqﬂlobman@yachyn can occur, for

imstars 2tk i Sinp st Ui B G0 st o lusegpd above, when

the medfun@ < Bothehjkephodidyill oRBphdbic GduRE Sas mﬁéﬂl@lﬁro@ﬂl‘ﬂ)oﬂﬂlquld) Such
organi c_solvent as illustrated_ above, en the medi um

phengraeng sap, be dehinsdasmeeluerephebicosribenrephabis wtesactign.
(G SiTRmas Ao bRt bet] Fersh GO da h b catisgd ] By agthod and

devicOWIMRE il &ffiohh WHRR WkPresddd irf st bORFFdcB abndidtY EcahObd Simplified/
satisfied in the nethod and device of the invéntion,

illustrgtedrasefaliows Jeshould beberpe ot mind frathis cantesit dimt ‘ware Iyslrophilic’ (and

omc T S VBB g M s

whicl ypamsathe drépletss oplmigher s).lrﬁaeatenhbg tien medifmcamdtie imingible with the

iy 9B 5 2B P e S ST ER s e o

about&ﬂéj sdrfie (MYt thhte fhéHydidpRobie drdad ZH ydYBpl dlii@)\b% (more) hydrophilic
ydr gphobi c area; the surface tension of the nediumis

1mmo@|11§g§1@} arg: discutagetensigpeof (the hydiaphabi¢ agsp is smaller than that of the

moretlﬁ)ﬁm{mpﬂﬂgb&hﬁ&ﬁﬂ arer. AIERRA0R %d%?h?l(c%()blhsatlon area: the
drophilic I mobilisation area: ace tension

surfa@ftemSml ofyitie bprlrobhubc areaas greatsnthiah drat pfiswdinhat of the

[0075] Surface energy can be quantified by measuring the contact angle (also termed
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nore hydrophilic inmobilization area. 4. Medium vs.
hydrophilic i mmobilisation area: the surface tension
W@po0BMe31Bé/dr ophi |l i c area is greater than that BET/SG2007/000393
medi um [0075] Surface energy can be quantified by
neasurlng t he contact angle %also termedwet ting angl e)
a dropl e such as wat er lﬂ)the

wettiiE s PP GATOPHOF f DGHUAFILE g Gnetquiibrium on & horizontal

surfa% RETi 1sygehBRNY Rmdbth HRIMRERIPRALYSs, fypRalRkin¥odided BYNAeM such as
a gas such as air. The contact a@gle t hus al so

air. TE%*F(M‘?@& anghethypelseadafines Yie grettabikityiof a sertacs fora hququ@r apfigroduction
t i

o SuhELAPHER ey RS 00] B el 165} Rt v,

Advarkgby dm dedloidhafigh Ibhtenfai:ea?i:denlcel (20072d84 St e nde 23 (0ie) cobBabt angle for

water1 2 1&1]0%{#%(?5— {il,ﬁ élyﬁ ﬁglblﬁ%b gt Ftsyr%%(fe\/\%t go{wpfaégg{g)a%ther surfaces (see

Gao, mrmame(dartr@ qtneza@mrufra(aem)(;s};es@ms 9127 «Eorl\&C@rah{p\re) A surface
., Langmuir (2007) 23, 18, 3125 9127 for
with éMpﬁr ésnta% aélglfer(&e wneﬁf 19 WgHesan dheretors g%m:gfflley bentaken to be of
hlghef ﬁ?&@ﬁ{obi&’t Vtﬁe{rﬁf durfaddwith %rl@\{'&rcgnﬁ&rhﬁgﬁl 1tYs Qﬁle}s"{’éﬁﬁr{hit%e surface
her hydr ophobicity than a surface wt
geomlemkso etadhe epngace angle (seg e@n&éxng@d&tBialshth s‘igzrzpazdaaterzalza

Y1 o@hS t c
oo S3URITGRhSG ShERA M. B PR B 15871l i espc,
a perSoh skiD&V ﬂi(ﬂ&.Oart ovillLhenahgare rof the facttthad for doatagimumgles above 90° an
[ 200 3, 1 194 n.thisr ect ersgn
incredsyi 1oBgadye Pha PRCGoPicalie AtEes B ToeonhablErynher gagfact angle
belove 901 @rincaghg souahnose 009 safade i &S iNEressey eleNBafopilicity.
surface typically increases the hydrophobicity. For

[0096f Bependit( @Sthb ey f0rfade dnﬁ(lfqﬁﬁis kHrb PeOARESS céair@shape upon
surfaceﬁ% pically increases the hydrophiljcity. [0076

contagiings A FURGEOAS distielpgan digutgr Haca dominct iageled 1§ gien by the angle
betwddh QB¢ GltelfAES Be GRIPIE zﬂld&h@@l@ﬂﬁﬂﬁ&l S%%E@ngcﬂgl Eontact angle 0 is a
surface as illustrated in Figure IB. A contact angle %
thermodynginig ryabigble Hkat alegends st the anterfaciali tensipisaefethefsutfhees involved. It
t t
reﬂec?g ﬁ’l? b?ifan?@gf fo?ﬁees :é%% rs Ca€r§§$(§b&em?%8@e%g?t§ﬁl i A& droplet to each
other tvhtsus ﬁtattfatma br te@nlslomrthosefdrcbmet moﬂeélﬂese&pleﬂmtde\tedardh the surface

reflects the bal ance of forces erted
moledyfis, JE B GPTRATLE dF e ST Of At BEIELersoniagt fnele s the so
calledD$thed oV eksileSdrbp enelidd. TGt inRAsIGEmERNAILENPHvERRS & sdE@died addition
no| ecul es experjence towards the surface nolecul es.

of ligpedioplets uptinbRlaeandadhe semiastpngleos rgashed ni e Malueaé a respective
platea(ﬁol@tcﬁﬁéd YR ahding BontQ aﬁgllel ﬁdfuﬁhéxt hqu@ﬁlazq’%sdste@ tdtRRacterise a
hod. The measur enent uSually involves a successive
surfac@dlgﬁh@ & calied neq@gjn@g gkmqut angleyltis bbtainsd dtyemeasured: When the contact
point %?Qﬁ g%& dl?’gﬂ ! aS s rfa%g B I\}Sa tr(?cci?lﬁr\légael ugyﬁpg%t{aa(:ghgﬁg 1%113 of the droplet.
The cﬁffex’eh&r belﬁbmadmymhg ahid egteding &bﬁ!faaCztr%les&ﬁn deblkdnedbeanl dication
he so Iled cedi n ont ac le, It _is qgbtajned
as to {17 o {PENRAL e chmitahAmdiar ARt ngfurg of Pa\aﬁ%@ed}’meéenems of
detenﬁmneg sy Lot hagienscli@e RANIRCHMPP Pl WA A% EBRive Air Bubble
uid of the droplet. The difference between

methca’a&b% &iapilaph zBlieewalpﬁgmébﬁEaEﬂte@rﬁlg}pegleewm@tt Nere desired, the
conta@tn?jt)gfg' ﬁﬁtﬂepaet?x%lhéh rf(;l'ea Q@Halﬁnérpl%cf'?ng 8{ ﬁehﬁlvgnt%ﬂ c[?{erference
and/or p ur

ysical nature of a surface. her MYeane
mlcroafelpemcnmﬁogalmerosmwamy begsed, 1mpdrt1dda1t wgh\ﬂdormsném droplets, or a

comngggovl %@%‘%@e&ﬁ%@t %gésbéﬁgélt c:%n *ogdtn‘glfrg%ué has ?or example been

descrited by iSandivrg edMaUewaBELff @lloid bl Interface Science [2007] 313, 454-460).
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contact angle can be determned for a certain

enbodi nent of the invention. Interference m croscopy
WoogeiHiascal mi croscopy nay be used, in parti ROTAG2DT 190393

fluorescent droplets, or a ggnbination of both

met hods. A respective conbination techni que has for

[@9{% (‘.d)nglﬁen gﬂe @rof Z%gdg%%éﬁ%g%ﬁer d ll%%lgontgact anglea(l between about

0 and%@uﬁ@(mes{ﬂ lcalfy GOSpiréidingodTah€liguia fdreRétQin Ristidul & dt K}alues in the
wet ti n e a contact angle q between about 0 a

rangealrféqw Aé&&gﬁegs %F%&P’I'%leﬁ %g@meég@n ﬁBO‘Bf%tlH@CFtF(ﬁlEﬁ liquid tends

to begc'i %Plsﬁxtmk hlaP@ohd el &lidedurMal UeSsontt LdiBodiRRES iPRla V'l6e desired to
about 45 degrees. Contact angles g greater than about

perfog aj sndulwteeuSt dlectrochernigak andgiontagt m@wrneasusetmemkﬂawaay purpose a so

calle(l w)xllle Pglgllxéecl,F i#éﬁi’lg (flg lhr?u zﬁrxltt, %V%n% recorﬁ mra[g% forcecgcﬁ%g g 2 surface

as the: tantea(stbea@inevetea&ucﬂlye(fbr flE’(hE:r tétaids puer@sWanmg,SX., et al. Langmuir

LI (] hel ny balance is known in the art, which

(20043230??3357\/%? Jtotal force acti ng on a surface as the
[@3& iwa v&%ldrrlle%?ggll &c?te%%ﬁnlggﬁajﬁ%/ﬁ e&fe?gré/o%gyoggcr: fodrsé glxcl:rgscopy and
sum ﬁgcﬁl-énc%zgél)eratlbﬂog%rﬂlbﬁalf dpetthecopemdthod (s ebLEHMPIO Dpdahl, A., et

surface energ om c force mcroscopy and sum
al., The Qﬁ%ﬁweg?éffé@ﬁpl)oh 104-1¢2hr at i onal spectroscopy
fsee for exanple Qpdahl, A, et al The
lf@ﬂalﬂbe iqyed depnlet maypnslude Turther mattsr, forgoyauplerdigsolviedy graulsified or
suspediaPIheleid )% dnAbutegive %&&H@% Whik %é a ﬁ ﬁé‘mé ﬁsed it may include
di ssol ved, enulsified or suspende 9 er e|
one arjmare brfei sanpovads |INumerhus bulder compovnds dre gaédin @le ust@md may be
used {o Et ?a?%?/ dé gl% %Jagﬁ) ngorcg&ﬁggés%nB&{ &eerremc 0B % eg 3f bl#flers 1nc dlde but are
not lmﬁtedab,r sy)lu’.tmtns tolfi galvsas i piuSpl}thé;C(ﬁmated mmahae d1tfaeer akétate, formate,

of uff S |ncI but . are not ted to
barbifE e gaes et A RS eAE 00 DA e o Qurciade2-amino-
ethaneslfoRhte (ales @ilﬁéde(AdEE)nNt(thﬂ?é)@eﬂMP& raﬁﬁéil\aQ%thanesulfomc acid
| actate ht hal ate, nal eate, cacodyl ate, borate,

(also n\elled aHEtPﬁﬁ%‘ d By hydraxyebyhnpipaaringprepapasubionicajaridd (also  called

HEPRO THkins | ST oaresultonic aif) (o, caled, PITESY, G Liparons-

methfl@-lrrmﬂndghing]}lﬁﬁﬁﬁg)lfonic acid (also called TES) 2-cyclohexylamino-ethane-
sulforcw (ac1dr1§ g‘]g ?%ge%% andoN Q L Iarrrlled R0 ?a%gtazeo(nlso cgl?edd ADA). Any
counter f@r mai re- bsed-ihi t:hés%— siltop aFidnfummi dash,dind( pdtasivp@inhadserve as

ﬂlust%t?%l‘aﬁlﬁm[ Ul AR st inglyds by ¥grpelimiigdyo, tricthanol

a I -
R ST S e v

drox yl)a,lmyole@i #ice(alse ncqlrl&? BRISS ebllSr(% Mﬁ%&etbﬁll)tl@mo trlS(hydmxy—

el PR SO R, 53 TN PN et i o

called FRIGINE), thoemea fevm he bifiirs mdy bc)aqlteouﬁ)hmlnné afisuctebhuffer compounds

i.et hanol am ne et h lycin
or soglltlga%ngr]l >§%1E%]1?2 p?lfirs 91%’g8p1|;feso?\{ep gl( }/lhyg:"%\f% p?e Kbuffer may be
depositet riargelit ofoem Blrsexagipld E@eddUried. In such a case the solid buffer, e.g. a
bi s- (2-hydroxyethyl)-imno-tri s{)hydrox ymet hyl ) .net hane
powd(egﬂ may bgjdigsegdanTay gﬁlueoalﬁcphase y merging and or mixing, for instance

assmt'e'd [o-l:rﬂe%llﬁéll 9§¥H%wa)u'lﬁ‘§stolﬁ¥h] I'n%tléﬁ'd"@as@:atllé Anfodht §fvolume of a
NE), to nane a few The buffers nmaybe aqueous
rCSPest@‘m@qI@ﬂlss pliass wised ey for issanrsedusedrtosalitainitbeydegiredafinal buffer
conce?ﬁljali | e polar organic solvent. As an illustrative

exanpl'e, a buffer may be
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deposited in solid form for exanple freeze-dried. In
such a case the solid buffer, e.g. a powder, may be
WQIR®806318@ i n an aqueous phase by nergi ng and BET/SG2007/000393
m xi ng, for instance assistgﬁ or performed by neans of
ul trasound. In such a case the anDunt of volume of a
[({Oﬁﬁggcal:le\ée aipgﬂ%g%ﬁ, Enaﬁ%reﬁlgf% flP tpe (iquuidq arop?e% naude Sbuq are not
limltezbuo;:magéxai icatalysQOd] redatiritd) €6r XY @/ aodhefifidal of b1010g1ca1 process.
iq uded in the |} UId dropl et include, but are no
s an {lf

stratve @(mnpé%@élm» $u S&rateaw deteraenty man be added 1y fer to maintain

cells 6@?&Ydlﬁ&in%tmt§ctcs‘?&m&@é filthePilRbP& vk aRp RS 8fFatindSofpounds may
ustrative exanple, salts, substrates or detergents

be reﬂ’anyecbefoadasé@noprﬁomreact peganismst BiPM eges ofopthprdses faxéc isalts or to
t har. I a

1ncre€s'hget:h %ltél gii) ?fp%ﬁ@l a}eg ll‘igh Rl q%ét Mgﬁél‘fa%ﬂru\é&%t?t%a%%}n?qles protease,

RNaspy art BNascomybitossnmay bo addedan (esdemfto otalreraini ;setemsx]kNAs at DNA in an

. or to,i ease the yield of ti,.on. :
inac gt A, TS SR epRaca e adfifvEe0 st SEGe AR Splg includes
magnhesly attedutddbld parficlepigedsboreped in order to maintain

proteins, RNA, or DNA in an intact state. A further

[(EB&]TAb eyedfa furihes sillstrativadelidmple, ﬁl@%ﬁttl@m@s att@ktablReparticles may be
ropl et includes magnetically attractable

mclu?f‘éirﬂ %ngqu(% deorigovesh Partigles magsbeydile o pffrach garget matter. In some
emboldirhét#d kRt in‘é@n&?&aﬁﬁ?ﬁ&es @ﬁgﬁgtﬂlﬁ(ﬁ{oln){hééht A g@élﬁc affinity for target
particles may be included in the liquid d c,y
mattep and ¢apturingrtatgebmaties) @eteéoratactmm:as akindjog means @pe b¢ler)
sonme _enbodi nents the netic particles can be

[0083L The deapiet ennyibe of &:Ip' Sfrf:d: velufientimay & instagpsthave a volume in
the rzﬂigte 3 %bﬁl?}do ?%ﬁ’n%g %2&? cfr \%B(MC?O%?QEF?'H? ?%lglcéedtor}g In typical

embolaneyits theydrdpisi sad avvajlume of ldss theayn dbont 1 Oed. aiﬁmesldﬂdaadear&san will be

ovr B i Db el PO 3B e

dropletnfmyhsmemﬁo tsﬂfl&ll&hﬁ@#l@is whenOfontactifil Wie@iund. 8FRerk R@th splitting is
about 1 The skilled artisan wll be aware that

undespiidn Sti&d Valumeépﬁ%ta droplesrefea islegied iatid rrapseasily bej determined
experithef®4lly20 M), the respective droplet may split into
smal | ér dropl ets when contacting a nedium Were such

[0@93] it éoﬂ% érﬁbdm&%‘s 'b? the iatikidR ke H(ﬁlllﬂ 5 thef &Bp@t Areb®Lr density
a selected liquid can easily det erm ned

than tb;z p@mq@mamsmquc@dggqth the lmd@piy@;dn ithase empodimigats the respective
dropl%}nff(?d@g bR tﬂhetaﬁﬁfaﬁé 0y 'tl% Iﬂgdlpﬁ ?rg:% in)gp%ged tihegﬁfm Ig er teI;]‘r%;bodiments of

ensit I'mm scl
the inlvelqwndhci hqmldeif thel dI‘b]b‘lESlS o€ higheki dmnﬂtysthah ¢he xesgceeﬁt/é medium. In these
grole fl oat urfa .the nedi um
emboffihihg gt B ree gibowg therin.

|ont i.qui d of .th | et. is.of hi
(0gBYE T SPilSs ok eg}ygatffr%ﬁ"ﬁ?seﬁ%f& iffogReg drobeSsing compartment
The Iﬁﬂfwssihgf&ﬁh@aitﬁentf Bsdefifiéd B¢ atiesdtl it asdl K Sininidbilidaién member. The
di um once, di sposed t herein. [0084] The apparat us of

immopHisatioR, dRETBAT 15 CEHERSSo (@ MHRgbkRES aalighidc duoplehgin the processing
comp@PBAY (cCIElow, [Ee ey PERPS 1 NBr ﬁﬁ’@ﬁ"s&ﬂaﬂ'@lﬁt ’I‘hé rés%Hd%e{% R¥ined by a

a reservoir and an irmobilisation nenb
circutpfergriiial i wall japd ardabeer Thes citewnfonendiatl ovalhﬁ@gﬂthqrswth the base also

deterA‘dngsgI itﬁe gl‘ia?)glo?tthj: r}estepz%irp{c?.cgg.si:i%gres 2A - 2C). In some embodiments the

immobilisation member is attached to the circumferential wall of the reservoir and defines a

pocket where an immiscible liquid can be stored along with sample droplets.
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conpartment (cf. below, cf. e.g. Figure 1 for an
illustration). The reservoir is defined by a

wQ@r008/068f8r ential wall and a base. The circunf erEFi$8G2007/000393
wal | together with the base,pl so determ nes the shape
of the reservoir (cf. e.g. %lgures 2A - 20 . In sone

i ments the N i s.attach
(BRI Eb BeratbuRt v hant Tt bR TR rohir TG R geconsist of
any dasiRQCHEerivh aryically) 1hel ceumif@entiallwall SRNtheebaSé @feesblid and do not
al ong with sanpl e drop Ietsé£0085 The C|rcunferent|a

interfopg| Wit the prasessingeobp Biplogicak apd/ey ehamigal; ssgiplgighag s performed or
ical

oein 103 pufly AR 158 B TUBHR sl the o may

for inptaneerificinde g oﬂganiheinprgaomum@albt sebsbratel wh@alplaahd/—dor instance a

hem,cal o erf rmed, or desired .
perBARANER R d B RoP USRI BUTPENIey BPehalte!tdftqpe anodized
alumiBAmHE opfstaidless k&SR IThe Inlindﬂamleidérof ItlliESc‘gﬁmﬁﬁ'eﬂeﬂ@dl wetdl @rd the base of the

or.gani ¢, inorganic nmetal | i c substrat sych as . .
proceing epRParBEnt; fib thin IloNpE akp G g GHidissteginay thy inner walls”,

consisifl'SBRR driBHRIAERE BO Rx RAYVHE sam8 ndi&tal. qm%yt rhay 3isbi GRSt of, or at
anodi zed al um nium or Stainless steel he 1 nner

least snghfdgc ghepsamehmatsriat @srite Epmpbilisation mgmber: e dblaes eengifodiments the
respe(t,tﬂ% Pl{al?&‘led§ (Sjﬂcfn he %g:p'as J{%?ltal \Jvﬂl 1H&u§ff§| 1RMs e aJ)IS%I least similar

resse i nner , consi st
compsndnts asﬂlbzd ibasentusd/of theex anmbblhbzitmnsmnmbmaﬂmt ifat 1ns't'dney in different

amoffhs R, T e B s TR0 bl LRl wan, the base
and tIRRAABTREHSN fienbed Sbedd additiBabes cimpddtelyifferent material. In further
circunferential wall includes the sane or at | east

embodimgntssthe cypyaisaential wall ppd thehase ans of sptigehedifterent materlal In one of
these eHi¥B&inlenfAhé Hﬂmgﬁlﬁ@eﬁfon RethbdrQs of y28 b #Bker ey élﬁ%ﬁ:ﬂ% material.

anounts or ratios hi yet other enbodi nents at | east
[(086] 1i’lfxe {er Wall§ Hﬁl?er ﬁ%&és@ing%h{partﬁﬁﬁ‘t &ﬁ? Dosdask ﬁxﬁemtemal surface
I mobi | 1 sation nmenb i ncl ude additional or conpl etel

charaglefistégserss long asithey allﬂWf fortthe raceprnmedatian of tahéeSIred medium that
u r t n S nta

R 5L e by 2 ey oL Ebpgaaion” and

“accommmadating’s at used heraineefar dodf toyeceise fand réverviegmattet ynd to have, to

s B8 e AR e o capiy o

beingSdApAIE & 4110 the repeativeGreseAse dfanditeSTHeRYer 3 dlleWaydhud fo€ instance
accommpdation of a desired nediumthat immscibhle wt

th
be of pay |sp1a‘%ﬁedermr@b| Brey max for eramplecbe sitherahydrophilic or hydrophobic.
Furth AR ofREk ?%F& OHD ABHipRAmeRS nh§ eHroVRieCliffferent surf
" a%? ﬁ to rgcelv and rece|V|ngenatt2rﬂ%n eto crent SArace
charahametlcSt 6 hhso Lﬁ@)meomnhlamﬂa or veall-pertipny mayo fgi exgmpirl be hydrophilic,
§0m>and i ncl udes the capability or
0°af1 ow t he respecti ve presence of
f
[d;?;f gn}/ #)]g_%g)f é%?xﬁeﬁ"@%ssomg rés H/%u 18%{5} 51?8‘ Bgﬁ%&?ﬁn QJch a way that
they lbmdlkie pldesited soffacteyexﬂnengyhmimhahat Iﬂwytfblemstmlae prmndlerespm:hlve hydrophilic

or hydmphee e B SR A FRRREtVE FRBe Ay o 1SeGfe be desired in
orderW@'ﬂrO\Fi@é his@rfisce tH&Vsz%ss&W&Hdee?erdﬂﬁéfddoﬁ*hdgh Lblé'\hhtleﬁctlons with

ot hers may be hydrophobic 08 art of_ the
the ligpideof mhwgedohqmﬁ dlroplste Fop ieﬁarmly t%ﬁ bisclyezion @fitheirqsgrvoir may be

treate?ll'lx%ﬁpé@}1 Ve, {? ibtn?é' BSYodhihistfe Qn&‘?g’llzﬂﬁ hSHE fraety i ffeIhrthermore

suc I NSt ance provi respective
inert hgaimst tei thédium that is desired to be accommodated therem Such embodiments allow

bourln
whllebo%fxers ma pakl)jiy rop

for multiple reusing of the device. An illustrative example of a material that is inert against
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or hydrophobi c surface characteristics. A respective
treatnment may for instance be desired in order to
Wrooshed3@a surface that possesses altered, e.@CVEERIOEW0393
or negligible, interactionspopith the liquid of a
sel ected liquid droplet. For exanple the base region
of the reservoir m betre ed.res i vel In
most GABAIGED (b TPRLY TS P MHGPOLlmPPIB LAY polytetra
fluorddfifl&®S TPFEE] ITRflbnR0@hyishe-tchafli®dethylchb a(ETRE),d e&tafRbroethylene-
to be_acconmopdat e there| n. Such enbodi nents allow for

perflyprpmpthykvinydetaerd§ylisy), viny lé@\?. f&@ndﬁﬂlewaﬂwwrawlw copolymer, tetra-
fluor§efiyTRleEn &b fo lefl LRIy, | BiRYfid@eaiRetigRatxafl lene-
uorcor rosive ne ?g ea fl {bgr opol yma? such as rafuoropropylene
tetraﬂuomt]@é@ﬂw qu@pmgpypqﬂeorpﬁﬁ@yl ‘poyly péner-wmaﬂuoroetﬂlhlpn eeapolymer,
perfl or{f ygcgoiﬂo é, e?‘ﬂiy{é)l}};cl) pilivel h:¥1 Oﬁ&% EJETF lene, fluoro-
sﬂxconesnysf ﬂdﬁmhdsbh&renehe hexaf | uoropropyl ene copol yner,
tetrafl uoroet hyl ene- hexafl uoropropyl ene copol yner,
[0088) Thel prsressing compartment may be of any desired form and volume. In some

embeHSTL 42 Real L or ORL.0Du 0et et Lol 0 98t Y, ume that timits the

freedSmdveireaf 6%@61%{7&'5@%@ f—lﬁ:@élﬁ NMBrsuclP i EmbedifRhk®Y Yolume of the
copol ymer (PFA), pol y(vi 2% fluoride)

reseryqif (a| @rr @ﬁiamq DroPHEN Il @i do aP‘Pll}oerQsmL iOF @riewdume, pf about 100 nl to

t t

about];ria O;B%e g%@ﬁ 1§1|%rr1tg é}%)%?%%vg E rcgn?% 0{83 g{%?erd %8 capable of

accommbdaiingghtge quanfitigs HHdropkeasipt ehebmgngnéml so¢h an@ptbediment the

volu B EEYSt Rl YT tiie Bl Oul 87 EFEOI 2 gy or a votume of

aboutehind e stont 100M@1. Whetera naddidrhés ﬁHecEan(thSerﬁaiy dndy a part of the volume
i nstance be o t.1 nl to about 5 ol une

of the ReSerEgiy maygis fﬁ}ea Wt resPeRivEImediim, hrelfeﬂ@em%w ffeservoir may

for m*sﬁﬁcer BSEdcpied biBthePRcdRSIBARS a Qﬁucﬁ%&ﬁhﬁﬂn&%m aBIRAPER.
of accommpdating large quantities of droplets at the

[(VBIE Thé PRocedsingS tfipatitn R BRE BEdikmbiMadie! d#TRcl@de bhEonsist of parts
reservoir may for instance be of about 0.1 m to about
that sam b asgmbled, dp ufEmoR RERSEESINGY compagiment Wiw fgquired. In some
eger :
emt i BT Aol ) Sl G AR AR PSS oy st
depictﬁsineEigl Ve mesimamembdimentysa cmtscr-ﬁMt laed rackase \cai bermsgembled to
defm? 2 l})races%lgg chxﬁlggxggxc g. res%ecylg% cinﬁlg tin'npag{ggi‘s d[%ggygqﬁa fc'o.l.%lgtch the base,
such [lfa0a@&irvodr camrgrafoied)ti.emychlRattthe pmbéis&kg Eon@partinieaik mﬁesigned to
or, copsi st of parts that an be z%sse Iedtofor

be camtﬂgg AP ng 2 H{;H{u as.d cepiral passage deﬁned by a
circu@fResialAlIS Upbe a&@ﬁlﬁly to the B@é@@hﬁg &Wﬁﬁe@@ tHi® cit@inferential wall

circunferential wall "as for instance depicted in Fig
becomgs therpl@uméer@vft%maﬂieqfttbe RIQCEPSINE ONPRTHRCHN M wnnﬁagt@bfe@ments the

base RRYHE ML ol BT 1 EuPlcP FER, Ofbr” REBRELTIRE batt may be any

elemd:mg)e desmc fthat haof a svitabby gevmetyaandbszd tr copelr the. ce:ntrslupﬂssage of the

at r.ocessin i S si gned .t Q. be
caricg A3t 48948 SRR T RGP B iAo TRGOLM oA e base may
be ideatcal wihtthelimpebslagtonlahdmieg. by sackidnibudifés tthélimmobilisation
wal | . Upgn assenbly to_ the §r00e53|ng conpartnent this

mem'affrwﬁeef%ﬁtwcemwvasb/@e ed frotheicaicri@ment i al  wal |
proces&gg@dn npartment. I n sope _enbodi nents th

th
IQS%?QIE Tﬁﬁypm?éataaﬂ BntigR GaRin P empegimens aﬂ%OabFetabrﬁbw include
an infRSHRGkYn nldehdP 2R IMBHriBefrAY, wherein the carrier-frame includes a central

passage defined by a circumferential wall. Following this conception, the immobilization
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el ement or device that is of a suitable geonetry and

size to cover the central passage of the carrier frane
W@pwsoe31def i ne a reservoir as expl ai ned above. PCHSE2W#E000393

enbodi nents the base may be,hdentical with the

i mmobi i sation menber. In such enmbodinents the

mmblllsat on,ne r i nstance,r vapl vy,
membg 1S oy strme ot Sit G aP retity2bRooRcaAs tah A Sidewr ke central
passaif Of tHRVRFRidraTant@ IThie ReSondBi &I GIAHE BBME$ padsage HEthekATerifAme may
I nclude an i mmobilisation nenber, and a carrier-frane,
in sops epmbodimends deffne; any openige [} Athey gabodimentsta Brther slemgat or device,
such 9€h4 B rm!mﬂerc Ha?lﬂ?if ef(ﬁriﬁétﬁ{cevf@xlnl) abTP L 2 B& b 'tlﬁe second side of
concepti on, mobi i zat | onmsn%er is in sonme
the cestrehpassgedit mlsmasnfrrsimne A opomlingly Jecicapriert figmé andsthesmdmblhzatlon
of the ce assage of the rier-frane. The

C
memif ab frbEEL b 4 18 & PRchoing ¢ ﬁ@éﬁ ‘of the

f $0 d nent s ne an
BT St o b0 efe s PRiGDIRERREIDR £ bloBof cgpartment ais
inclu@kswmmmshihkatlaﬁ a¢mbet| Ehe Ifl’ﬁﬂhbﬂl.sati‘ﬁilymbﬁlber fwittich DSargahged within
ed on the econd Si central

the re’%%gg]\é,glgl%?é q%étrea g.ﬁy\ivléerre Wt.clm;b e XeSEBIOR; ﬂ'gp o ngsa‘uon member may
also Ha®E ah§ HedifedMRicAfEoh REthinTIHRREdervt. 'I@ﬁaﬂ%ﬂ’@{an@leebe arranged in any
arranged to define a processing conpartnent. [0091] Es
angleaplla@,%lv the garéace of aamedjum insegpdiBdo therocessing e@mmrheent It may for
Il
nslO6E 4" PRI L B STFL 9Ty SHASTTEL AP some
embovhmemtma tphe of édbe mmmiobilisation membercabye dlsarWMMeefwmtthe meservoir, as
res bilis ti.on. menber may al.so hav .
tong, 4 it R pmifiiGaER, el RS i TR SaRoBRY ST (g Betow s
arranﬁe?dr weﬂthﬂ'ﬂieErdBErvafrr amgskeri émbotimaitg | the Rbekiing dotnpafithent of the
surface {ﬁ‘taf medi.uminserted into the processi ng )
aPPar&%‘ﬁﬁ%\F*t of 1pgelyigg arrssperiivg wnpebilsationanele ipgisentirety (cf. e.g.
Fig. 956 @eriSsiiBent fat fo¥ if‘nsﬁa?lcé B@ st PGB the chgésiﬂ@ colrrﬂ)artment
sonme enbodi nents a“part of the inmobilisati on
is depiggd #0 gerepreopr geonmedate he liquisle rAgsiordingly, fim wgclas:mbq»élments the
1mm(ﬁ)r11?§£?1oh gm'b@%”exmll fze?' %Bh J‘ q %r's&f: Iyqeﬁjxegﬁllnj.lt nce }he processing
pat terne r see IS arrange
compmentvhasrrccdlvedoambacoeninﬁnﬂlatm nhes lattee Iprsomes&f thgse embodiments the

o GAD BT e LB B R R 4 e

be pléced. infd the ﬁ@essﬁiﬁ COmPAIRAEHtTEOME cddin®intd MAY AME® R a respective
i 0?)el ect ed vvher e e processing conpartnent is desired
ImmopHispionneR %frtodEdBW%Féltlé S§VrAlGedY OlRI APRATRFISGS atj the same time,

by foﬁhﬁ%ﬂ@é@@dﬂdfff’g@&re@lﬁxdidy@%ﬁl‘e%@Ex‘uﬁ@s mfes\@f'vloir/ aratus. In one

entirel y I mersed 1 n a dium onceé the processi
embOémqmémrmmtwamm@deﬂanxd mgmpenman hnmamté ﬁonh@nd Igsareoir/apparatus
to an&tﬂels 815? IﬁftPltshc%%?ex? ril,:o&ﬂi %Er{ltnﬁer%a%d Qfl %atus and IPethod of the

conpar des separa a respective

presentrimydition datg;emalﬂnysmhxermmm abtmqsfeaoéai samlble ftolneom @S&86ir ganother.
conpartnment. Some enbodi nents may allow for a
[(hﬂez;]pﬁhﬁ 1mob1hmbnlmaabdrmmyuﬁrtinstartoe, bearranged saa top of the base of

several reservoir aratuses at th ame tine, by.. .
the rRgNSirr, B8 WiPiHT Bivh o7 AB MRS IRl SBSRBrES JpEAAglisation
membeR i€AChtdged Part Oflthe PRl USnay for RearREPRHETEIm @ circumferential

respective immobilisation nmenber nay be noved from one

wall gtcdierpss OF o Brosessing epraprsteeat. lonethen emberdimentsrihe immopilisation
meth/é!:r1 |ell‘. rO@RovBELLAARE AL dpPEaRRPH SidtSeAbhifEhE te Fhmobilisation

member may also be designed to match a frame. Such a frame may for example assist in

fixing or securing the immobilisation member within the reservoir. In some embodiments the
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present invention do generally not require a transfer
of a sanple fromone reservoir to another. [0092] The
WO midbé3idsat i on nenber may, for instance, be arCEHIEHA7/000393
on a top of the base of the,jeservoir or be an
integral part of this base hi some enbodi ments the

imm&dbﬁn@%}lgrle I&ie?rtﬁie? T%”(%g le; ﬁ aghelé ngg%%agra#vﬁﬁtgé peservoxr Providing
the appdra§hRyaRtsuel emBbdinRhtstiGudapRvifing B VPO €T Shdlédes a reservoir
conpartnent. In other enbodi nents the inmobilisation
that ifgagsble ofgesaiving animmebil aEumERben proyifiag arespective igwegpilisation
memgée}g %g&ne §l%o§1 %’aﬁle i rlg%aglﬂh éﬂ@lﬁn rg %ﬂ@ﬁgﬁ%&'\%@r Bifius forming the
processingpdepaysés of the afppamamg. or securing the
i mobi |i sation menber within the reservoir. In sone
[e98bdhertanms “Of¢opTrandi ‘onsatbp off” aewdsd theregn, rrefien toad pesifioromwhere the
oopa AP R SR SERST  nHh 3 b i
directi®y oCgratibatln thicpesitich the apsaeatuoivouldnsider shetiafiadtice offravity, fall in

the dsE& ol ech OB 18 ADFRF SR o ne SRBodTspisaa popiien reflects an

onentaﬁUH kifl the abpABuEEWREE dn3t Ridt NRethB&SY &iver id BH§ntEc‘P raWaSJ‘erom the
ocessi ng conpartment of the apparatus. 93]

r
dlrectrtma0§ AYiY angfpriin hichribie apparaius ey befplaged ot ﬂ@trsgrfnce
refer to a position where the apparat us of the present
[0094E hhe eincunfercatial wall el fbp reservayr, which fores thg peocessing compartment
t i i
once e, FASOL ok BelbbPR priael (REEK: [im tine hBodfiEdts' ligned or
adaptedl|td supparhé¢haimmobilisatidnometnben Imhs_ucbatsﬂmdﬂnmts ¢l pbstlon of the
1mmobnllsgﬁ?% tn?enti)%gim%h 3 %)tg%nggg Z) ?srgg(%lhv% c?%nlggtnofr}gﬁﬁgfumferennal
wall. Otheineamférential vt gy fovaysthiicenintloge disappdrt déth)fr a reception recess
avi. t and/or in which the lzi;tppar atus_can be pl aced

that e Wilgbler B SBPPHE. EOEUHILIFAEOE, PETFor AR Biria xample, the

circufferbiifil WRIEHY el rese‘ﬂ'bbi‘f- MndyP Bg’f‘exwﬁﬁmgr i‘ﬁf(ﬁﬁ%‘ fh¢erior of the processing
conmpartnent once the immuobilisation nenber Is provided

compefigieay; fergby forming westenyby Whieinths 1membg}r$e@ommemngpc_ta@d>etsapported
In su Q)%’J&m&!&? tﬂer%k}héy ﬁ@&és B RiRhted td) Pr}%)l(liﬁﬁ aedmgﬁjde% Hebase that
| S er may be

position o ation ne
prevedtst elurm:tn @dnﬂagt tueewees rhacthas&e ahdsitlgn imfndblilésation member. In such

irc erent i unf er ent. al may for
embeIREHTLE FRETIE PaRer: PHUE oracy BRRRT (s Aok aed ot least a
part dffiled in@hébiksatibAMegafepr supporting the imobilisation
nmenber. As a further exanple, the circunferential wall

[08O5] Rig. QA%[)M:Q& dn eRhphEoLx te8pebitivg cirbimfekdh@ial WhiE kHabls (IB‘Slgned or
t he Euocess conpartrren thereby formng a_ step
adapt&xq ¢ PHRPRE 3 P12 S8 MFHPOHisAtien meribepBY értfsaﬁwf éatepl(ﬂee also Fig.

2B afdlel MPEDPAd). BReSht MochiE R RYtdCints MRS ( Lp%gél erdg 2G) and

to provide a distance to the base that prevents r ect
suppastedibycthe pisumferentiplovalh dlee pradessing compatiinentsaassembled (see Fig. 2C).

In otH&n%}ﬂﬁCPdlﬁlgné WG cﬁgaﬂﬁérémﬁt SvalinGe H{eopegec'r%%ﬁ] s %@ﬁlédt gpgﬁapted to

es a space he base an
supp@rt tltehmmayblhintlbnsmdsmbm withdue proVi@iag 3| dikiagce Edtwdelp tlmt l$ase and the

mpl e .of respectjve circunferenti al l.I that
immqbdisgay Mnenbes, T 0Re 03 Pere TPRRETenS (i hoke lun. oy @ part of, the
proces$ihi® Bbmpsahém rimiSEl%)%pa?h‘ledTﬁ&ﬁSth@fres&i\ﬁl BROCESREE @nffrtment. As an
i.g.
illustratige example, the immobilisation member may include a hollow space at its lower end.
In some of these embodiments the immobilisation member may provides at least a part of the

circumferential wall of the processing compartment. In some of these embodiments the
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2B and cf. Fig. 1C). Once the biochip is inserted into
the reservoir (cf. e.g. Fig. 2G and supported by the
W@ pesHeFids enti al wall, the processing conpart nREE/SG207/000393
assenmbl ed (see Fig. 2C). In,gther enbodinents the .
circunferential wall of the reservoir is designed or
ada to _support.the i bili.sation nenber wthout . .
physiSEP R T AP 05 DT IR HAE SASRAAE o De present wihin the
samel #pPakithd ¢l ie@) FIENBEY. 1A s@%@m@ﬁdﬂbﬁ%et&nﬂqﬁkd@ﬁb§ the invention

space.within, or a part of, the_ processing conpartnent

1nclu¢ﬁ§yoxb@§ g@@g;da[oealcmdsrﬁ phEalitgssushaas BY® ctheesi grgmore, immobilisation
memBb&QEPREHEGVe: mﬁ?olfi‘l'i‘sahl)lll Wittt 1¥1§y Z)%?Iﬁkﬁed if1%he same, a similar or a

i mobi | sation nmember may | nc oW space at
differienswaywed irqhetle (immobilisatdn)tsufaee an@odmthethc samhesmllar or different

R L4 RS, g BB BB oine o

plurahity cfanmnobilisati@smembbedi nent s t hephysi cal separation
may all ow for several processing conpartnents to be
[Qﬁ96]sé‘hé imiiobilisatidre meaiber apyareadiiany Gfﬁape&m@ arlyl @atefihkl) It may for

sone enb nts the a vent.ion
instaf SRy Blefepd kg gk g lge‘ XY mgterigliclyhich may be
includiétin $ulh QA 1@&ndlﬂilisﬁt10ﬁ et iif@hd 'F)ufrﬁféblﬁft ShmlPe@StBthn'léﬁﬁ quartz,
i mobi | i sati on nenbers may ‘be patterned in the sane,
glassgsiligongya plastic, apelyares it ceymlcmnplﬁ@qogdesemlconductor organic matenal
1norg§ﬁ1m ﬁaﬂ SAd 'c@rﬂ?v?s?ﬂég ﬁﬁ?ﬁ%ﬂaﬁﬁ@%%&sg of i %%ﬁ?a’tuss 'tl{y Ju?fraces of the
O(.dl erent surrace enerdgi es e reser
immabrigsation membed exiygnddde thebameapulitredifferenc omteriahgs &he remamder of

the “,g“%@ siatl apegkar}.lgixkgﬁé; o@lg sy%gﬁyoghggi%%%rﬁ%n member may

possesmhrey suaface bharﬂi’ﬁgnsfh@ﬂ ds Neigacthe P allew rﬂ)ﬁfe(‘.‘elvﬁhgbﬁitl@‘eka&blrﬁlodatlon

di sk ; al so bel o Ies frmterlals
of the GBS iR SIS e QAR TDEAIETS Gty GHOKOHEIAS Surface of the

immdbilgsate mefibler, 3k @ paRtthdrbdl 2 fEPexaﬁlﬂF@B@h@nC‘ﬂU@Bf éonvex rounded or
gl ass, sili cone, a plastic, "a polynmer, a ceramc, an

a combigafion Hiereos Lheripatseraed seraceopiythel enmehilisation, member (see below),
[ f

vl BRGS0 AR SR LR b L s

least cssmtbllllyl fedtlname rcm’obdimemayll ismcthaed of theeensisarimmobilisation member are

as the.remainder. of th . e
at 1ot ol R T unlimdRe. SERIPRGR ot Phetelies g€dbe gnmobilisaton
mem‘tlidilenaynim)bidbI&ﬁﬁréﬂ%ufﬁ@d{armsﬂ@éim dnytreiveleR6@ple, some areas

characteristics, as Iggl?g as they allow for receivin

on the SUrfie TR BFTFONSEN SPHED WHHIS Ok BB PR heotendignd et leps essentially
smooflesi red nedi um (cf. above). The surface of the
i mmobi |'i sation nmenber, or a part thereof, may for

[08B AL @xPRired 1k AéRil Bel HRNHUE Xmﬁ%ﬁﬂgﬁtqjorpfneﬁlb"ép PRIGRE laQdrface, for
t hereof. The patterned surface of the imobilisation

examglgnablgrnoé digted do 8 Wydrophebig guriapet h}@lqgﬁrgdf@f exarmple a superhydrophobic
surfade:ggl3 gbll RO QBx?tgétsangS@ (‘f{)l.“ Q\ralgert &1{3 E‘f()r@ IthériS 1'56 SOffe making of

ment s at n oneé
superhydxophqumurﬁicbs sasrfbaossnod b¢e|neremaWed byleS!oHill 6Girr@m Opinion in

ot e P 7L SO AV e S gy oo 36

1350 ﬂIBB@)&‘ Cof@buﬁﬂsmhddﬁldﬂ lnﬁdctt@f Eﬂ&d ﬁﬂﬂﬁs&‘éﬁe@r@é aeiepallysduitaSle materials
lustrative exa , .sonme areas on the surface

for SWJS)@H fash dEqa8 PErtbe ghm 1sat@1bmﬁmberap%&§: Fappraes of the invention.
This SRS i SshtRncd8ASHCHES WaY tHa it/ iXcISIRU Teast one predefined immobilisation

area, for instance a hydrophilic immobilisation area. Such surface patterning may for example

be obtained by a surface treatment. A treatment that may be carried out to alter surface
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[0097] As explained in detail below the

i mobi | i sati on nenber includes a surface, for exanple,
whos/ne3d i mted to a hydrophobi c surface, i ndlQEIBG2907/000393

for exanple a superhydropho?@c surface of for instance

a contact angle for water o nDre than 150 . The

SO TN TR
mean§. A ﬂie&foﬂ@lﬂ&t 1s3§blnﬁﬂ(§rﬂy LA lhe]alt is A¥atdda) with chémikhls ﬂhvmg different

SoC. Rev [ 200 36, 1350- 1368). Conpounds
level%\ﬂ%afé rﬁ%ft higgyid IS?’EPlédAi‘ ﬁrlmr@ I¢.dhs eirfage éorgaerm pregt) of plastic

matefialk tcﬁib g remdepsd ﬁ&(ﬁof)lﬁhcsﬁi BehtRiind %til%ﬁ]t@ﬁ?@%clﬂfm& R€id or dilute
I mobi | i sation nenber of the apparatus o

nitric; #pjdrds @hothmh@sanmk,f%z@el}idgniihﬂwé‘vmd (PAMS)csurfacoapn be rendered

hydr&ﬂiﬁ‘ltl% b%l Sgc{)! e /it hlcﬁdgggn g glrﬁglg&% dXifurl;]he]r example the surface

'on area nstance a ‘hydr
propértimpbf hn)shydrophobmemrfa&l chn bel lrémiemdpabﬁeelnydrai;gum_\byfmatmg with a

hydrcﬁ)ﬁlg? | be?toﬁ y ﬁ%}neﬂgxggﬁy# epgc{lrgglgﬂ?tge} éhe'ro\nical surface treatment

include)bubsre cbalimiee td SXpostre B hekdirdthidl@isH &ah& UBmERANhlord s fdhe, dime-
as nechanical, thermal, electrical or chenmi cal” neans.

thyldjehlpgesiane, preRy trighlorians. jetiastigxysilane &l ygidoxyprogyltrimethoxy silane,
3- amgfoﬁﬁﬁasfﬁﬁéth&)kﬁar@ %3341 gﬁoé@%}ﬂ%é}?ﬁ&ﬁ&%e{h@(ﬁﬂ?ﬂ%f 3-(2,3-epoxy

|n|t¥ for the liq an’ exa
propaxyhpraps r(lmpthaxmlane,t pelb’émﬁf;thsdmlq@damst(PBl\d&)t er-(3s4-spaxgnyclohexyl)-

ethyl%?ndﬁ,[ﬂgég(ﬂ/?g%?bp&g (g%mrylll eithatcgylgte A RO gg?tgnacr)&ggea ooPﬁ&ner urethane,
polywetth dluczopmbyagellaef lpxblﬁmleth)&ﬁj‘ﬂ epol ¥ nes ighyicar eénéthatridate), poly-

g1 SR G R S PE Shetebf BATA sy

cholif- @-I@NTN-U%)%H@MM H@@lc ol DM&Aﬁﬁ&lébeSTﬁBg@r Q8- ohgomer
nore h ydrophilic by coating MAth a h dro hilic Iy

(see Matsiga, T, eaicipmaletiss@Pi o 2ant sl 7 452 3 grengxy-Lbutene), 3.4-
epoxf@ ln§éfﬁ}tlﬂl%ﬁlatzlé/@ﬁé ”E'itblé % ?)é)lb llf)go ang? r])‘i’lgnyl] propane, 3.4-

t 0 exposur ex a
ePOX)t-ii)rClﬁél@*bjlmcﬂlb’mekité ihed’ epoxwwyhdthhd:tbyla}é jdkeporycyclohexyl carboxy-

late, ?X gér%y%?(lzlgy?xfy me?}@?ﬁg%igatéasltgﬁlg)%? iA at?%’—bis—(p-(Z 3-epoxy propoxy)
phen)a)lﬁmaflep 100 [ 8-tepoeyt- DpxopmanbR Both 2surficés @aRaxYof low and high surface

h | t th |
ener gﬁgxﬁﬁf}m@f i¢ Fl?r#g??w& i(%f?s}dééafﬂvllwrfﬂefﬂ ﬁ@ﬁpﬁ%%&bﬁﬁ@ may be
obtaifddDYPattedhix; %}) W@W&y&ﬁ&%ﬂ)‘d@aﬁn%a ents.

et hyltri nmethoxysil ane, poly (net net hacryl ate), a
[0098)Y AB b Afisithi CexaRphd IBFSYean PahtdPBeatRA!BIUT 88318Mdiscloses the
f1 uoropol yacryl ate, pol y(nethoxy pol yet hyl ene gl yco
use ofratydroppBic groumennfaining; sanegompaung | aatiadeydrophilic group-containing
sﬂanepéﬂr# Eor g?ég :1]12111%1/1@{19@¥&%ﬁﬁ&$@ﬁﬁ¥dr@ﬁﬂ1ﬂ@—hyé£§ﬁm micropatterns that
can bg -u§¢d N—thc @rdsgntdnvdnitioo ard sitipd ))attmima oy a titania surface which are obtained

by pijdig Og%%ﬁ%e{sg&? Iy %tﬁ%? Pg( e 2})@3]7%’?t $H9%5708). followed

by silixal c}o(aﬁnéraﬂpWed]udﬁﬂh%&)(poﬁlréﬂther 111ustrat1ve examples includes method

of Q‘Puga%.;@hx(ge e SX gge{f':ﬁg;;;i %ﬁ%gwllra%p%ﬂgoroglkylsﬂane coated

glass ﬁpﬂ% ?ré&h‘xﬁ!e%’?ﬁff )ih(m-’lt)lli‘cﬁ |t1@£1'idﬂ1 %&ﬁe coated glass plate as desched in Japanese
e oxgsyclohexylnet yl) -3, 4-epoxycycl ohexy

pateng apnimwraﬁ@ -903803; A éptiwydy@tr@h%e(yxwlhwf)saaatﬂanmcropattems is
descride (zﬁ€ Q&g%ngg‘glgag P%t&ft ;@cét?on%ﬁﬁ"gpg%@% X@ tle refe ence 2 surface
with alﬂle%hjairogcm/\bmdi iSI ghhesitadl &gk then akgitak in degredaareas w1th a water-

hydr ophobi ¢ surface and a hydrophilic surface area

i ncluded therein, may be obtained by patterning a

surface with different coating agents.
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[0098] As an illustrative exanple, European patent
application EP 1 683 571 discloses the use of a
WhyesoOa1dbi ¢ gr oup- cont ai ni ng sil ane conmpound BEESG2007/000393
hydrophi | i c group-contai ni ngysi | ane conpound. O her
illustrative exanples of hydrophllic-hydrophobic
repel{nn\g ceor{{l) a(}utn r '3 hgi]rl%ltm Iyla boalllt rte%“#lﬁ)no‘ﬁhg ix}h(?tg Iraggags{}hs ggrgace is reacted to
ahymwpmhcaee obtalned by photolitography as described by
Kanta et al. (Langmuir [2005] 21, 5790-5794), foll owed
[0099% iAlny parted @did paiteried seifixeadtisimmmetsitisathop dsdmiter nfadyberselected as

illustrativ xanpl es i n¢l udes thod of nanufacturl
the rﬁ?&%‘ﬁﬂw%ﬁ@?‘%‘f‘) %%P%Féeﬁc thEaHrF ned gipmabilisgtion jafg 1s ota higher
surfabd i SAtHay tifd hadiBmCAatis dmBliRsle With!the 1ighi8 D¢ @l?eeh(ﬁﬁd @fbplet. As an
addi t1tonal titani um oxide coated gl ass plate as

illustepéiye exasaple; the predefineddmaabelination prep ey hsrrhaoosTisadsom advancing
t. I o

B L T e—

angleﬁﬁ)p Iwiatea toif ¢hre M€PeRGOGMBdiBGO Furthernidre ﬂ‘lerleﬁpncevmpredeﬁned surface area

Ry e MWL R T -

area A@YIOHEmple, de Ristacetided Ib3tanidvaraed dolact !Mglé ﬁ)rlvfht&ttﬁkﬁ fis at least
areas this surface is reacted to a h%dro philic are

>%, frspampledl; lpwer thag therpdvanging Fomiert snglederwater phthe residual surface.

In cohf¥ 5% Rieréts athk PEXidBITARFacBBY tHeEmEI RSN ?ﬁen{ﬂ%? is of about the same or
respective predefined surface area. The predefi ned

a lowepmwriiadei epargydharathe an¢diurns The tesishvel sustace atsa iefisthgymereant a lower
surfa J‘(%e% pl‘f g?ft:dé/f_@ean | i'&llg%t?o Vglu\gigcée g}ga l"#h%%?%t?&) \tNHl%h is thus of
aboutpuhe dahe ne d highepburfacs &hengy tiranethe mesyduak smrﬁme acdagis inaammf a lower

sortaG i a0Gh PR Ghe BkEH ol <f“e?#éa?sgo«%§§%m§b%%i et

or water of t respect Furt )
(FR81 Tk SomhRiE afeott Tk S8R, Shrie s hich g, | fbafy desired
dimefisién, ACEf £ MEIsPabJub e shine stiEsdedinatgyad rsﬁldﬁﬁeduiﬂ‘i %r 1s of a lower surface
redeflned i mobi | i sation surface area may

energ@xéﬁﬁqremglye thavgrideal erqasddhe patigmedisiatics rﬁggeeewila@tf a lower surface

ener riHJn?thfe @fqui@%fqﬁe fihall drop1@t AL R SllushatitOExafpM M Erediflual area of the
ower than the advancing contact angle for wat er  of

patternggé suré@qedn@)r be ahiydropholiie serdaverazen In beme empodimegnts the residual (i.e.

remairng% q}'alof%aga?t%%f:g UIIfQ;% 1§ %%P{é‘ic T i on menmber is of

e ehergy than the
S S .
[qi?v\ls%@saﬂréf}grgéﬁé%g#g{i/cet tt'l@?rﬁgl%éﬁgaﬁcﬁ {x]lgféﬁ)greﬁlg? bE tx%gltea in such a
way thamnbpﬂowshs ireapectivefl weteabilite asurfabee charditenigticsuictc hbowe)t This residual
anme or, a h| her surface ene han t.he

surfafe o e HmbBFPSRE Pt 8 e ortig prif Sl PRPndE fo g redefined

immabilgdagyn afearofithe irhin6bilidatin hb@béd i Wnthrél OPIhetpaft&r@ed ahfste of the
above and hel qw), [0100 The renmmj ning area of the

ImmQbilaE PR SIMASF fhﬂé@ ofigh gt Agpmparable %eﬁt%ca@sqrgw the medium that is

immiSeiPR RSt e HqRidUr R hﬁmé Hr(ﬁ)@&u'i'hlts RErtRA e il HeSe SIE! Gically of
as said nmediumor is of | ower surface energy.

at most @bewti thgisyme tswéaqeemecgyaas arepedivet medipa freembddiments where the

.. face .. l. ] Que er

o 451 PR 24 ] BP0 0 ARG (o, i o

hydr(@)hahlpl medivhe a espeutne airfaae 0§ ih hhesmatztses’ o€ cat Slesist aabeut the same

a hydro srfa are Lo enbodj. nent s
hydrqPREbE R R ERPHBD T BRI gy 1o Qunl SRR SiSa S, freqmiance be a
hydrophbbid Grfhée #8d. Ks hRQPABRB] the respective residual surface area is generally of
a lower surface energy than the liquid of the liquid droplet.
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[0101] As an exanple, a surface of the inmmobilisation
menber may be treated in such a way that it provides

WO 2ppectiBeve wettability surface characteristi cBCT/862007/000393
above). The residual surfaceggof the inmobilisation
menber, i.e. the surface area not corresponding to the

HRESH ARk PR T B 050 IR RS 8he fom e

predéfiig®d kinhiobaish@éh Bi%mrthé paternes sQlfrfaaé i§0$ tsuéh Q%’ﬁpa’l"e’iﬁbﬂlty for the
urface ener he mediumthat is immscible with

liquid g the hwdid Pl ﬁléatm o eftigrtp i dhe liguid of @ droplefereaylisa A Eespective
low hﬂ'in{tp%?fethe aRfesd LY RhE Fglid @bopRt SRRd r&ﬂmﬂ s{ul'f?c Qr'e? oceurs in the

surface energy as a respectlve medi um hi  enbo
preseppepEa mirdiv @dxablaesurf@dfr enargyiiat ks (is smntaewdémgheo thw that of the
hydr&#hc} c Qq{hgélﬁsa}tg aeﬂz;clivgil% rloxé%rtetﬁe}g ﬁlgﬁ ¢ g}:eehquld droptleﬁ ésugra) Such a
low a:fﬁﬁleﬁ toOlﬂleaiquicleal[Sd dmlpmﬂhs tlimmmmad hythaoph plrinankelyt iagmebilisation of

.hydr.ophobi ¢ nedi The resi du surface ea may for
the ARG S50 Ty OO ETS i dbe Sl maaclon gstite be of such low
affiniéPRVifie llhﬁﬂ JFeRP@GbleY that Beinthkdhalsfefdea®BichtR@afffhity of the material is
qenerall of a | ower surface energy than the liquid of
capafle ef pxegiingionthedrenle in ponpdipm in s r@éﬁw‘@ﬁeﬁﬁierm@rgms lief: below), is
i
beloy B (12 el B e bEanty forec BELE AR, hERLUARY, By any or no
mterg:up]ﬁ zlvctween sheofesglvah (differing frett thbiprédefined)r inirhebilisagion durface area

of .t he hat a low.affinity to.th
and el r O lsRBlBle L Rimornlifpis e oot ou iy oy repetea
from @iie rekidudl isaifact avéa dfhtRe patcpmmed strfagd eftithé tminbbilic&idndHéhber.
surface area occurs in the presence of a nedi umthat
[0183] Wiswe Hesiredctherrgyididlatrface dfi the $mitobAisatidn hiegiber mgy include a
t. t.hat of the hydrophilic.j bilisation ar a )
mate'("ina?atﬂ%mt AL PR tCOHPS%@eﬁﬁagéﬁ 3 BiegpEEmE 5g aych low affinity
to theXigilid 8f thR\raif1ét thitttHe haxinik® fbrcdWitlciPthe@BiBP Bthe lifaterial is capable
characterised in that no _permanent inmobil’i sation of
of exering pryithel deprdey by said duediumais belpwsthegbuayaney [orge or Aespectively
gravﬁlz_llﬁ%n %UCFI qu Idgﬁ%?{tg Eléé\g ?%rgrﬂﬁﬁp?ﬁrgggl?g df ﬁle 1%(?; ?éaﬂbﬁ ¥nember. An
1llustmwe lexarhpleadtt such taymeferiahes arflueropalynies suetp ab Ifhonfethylenepropylene

(FEPg }ﬁetr roeglyg?e[(gﬁgi)%t}lgwe-pf ﬁcrgpp% eﬂ%(lgf”]glflg)reye?riahuoroethyle-

ne—p@ﬂﬁfrtredlyminﬂbthebmyﬁn QY pédlubalkoxPyopl gmet (PFA).
Accordingly, hardly any or no interaction between the
[0104] dyah illaktfatie¢ exagnple,antthed pf pabeiding an 1mmob111sat10n member with

bi | i sati.on face are resp ctive drop
a parfeieopEESaty Gretbi et CoBe A eE RO %FH’?% raaﬁrnéeoblhsaﬂon
memH&YWﬁE a QRelckest zirfyOHES‘iﬂé@ préferidsamas Wef ﬁ%@l&ﬂe@hé’fsuﬁﬂ& may for
patterned surface of the inmmobilisation nenber. [0
instanggeb@ af et sbiapet ped mealeplals JORS dseit o ¢apable of accommodatmg a
A [ i hel t: S
photd SRR 0 GERAE, Br 06 450 K pabElyhine s
conditions farglepbsiting hnd avadidftingris¢eybelow). hotdcatalydicahattdresuch as titanium

dro Let t f.qrce ich. the fini .of . :
oxid a0 st B pdptBhians lstios Aty Bt Futipn iR R pmicn x i
typicali ¢l o2l fomexhdpleetiteiiuinh@ioRidey Bils i @/gC nddise or rutile forms). Such
resFectlver gravj tatiqn. Such enbodi nments allow for

photqeafatyticmaties ey hg dsposited opioripe S8 0f 16 HERalisatian member by any

mean'sI iUy %f \RaBPRTPE Qefdsittd Ty BafBUSEAsid %leﬁosmon [gFHD) plasma
| uoropol ymer such as’ fl uor det hyl enepropyl ene (
enharp‘@d yhgmc vapowiodaphsitien PEEEDE)inductive coupled plasma enhanced chemical
vapo if6n (félf %f\} ortl?eegchyéeiE ﬂfetl'(olc:lT(]):rEgputtenng In some embodiments the
af |

uoroet hyl
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per fl uor et hyl vi nyl et her (MFA), or perfl uoroal koxy

copol ynmer (PFA). [0104] As an illustrative exanple, a
worenokees1ad provi di ng an i mobi | i sati on nmenber RET/$G2007/000393

patterned surface is brieflygdescribed in the

following. In this exanple, an imobilisation nmenber

with a syrface of. desir roperties b .
photqiulalief Biter ATl RGeSl el trots By an fiysteptiysexample,
a titagdiel sotah®y begenesed WMy dRSlykib of Eeti@BMFRLRANSE or tetrapropyl-titanate. Any

. ,accommodating a photocatal ytic matter and OX|d|sagIe
suitabig proipcol atingh 48 splogry PERtoFals peing grgznatabysediasercatplysed and two-step
acid- ' r ' i
88 S PGURE i IORARL 0 30 S 180 oty
matteg giayerdgposited by entanpefl gwmieal wapayr deepnagvsitionl | owi ng

al so abbreviated as TiOx (in which x is typically 1 or

[01P5] Paidisaklgrmphtéertinay thennbeldeposded omoGhe (surfacs, of the immobilisation

r Ut HB) - . C t] tter
mem B RSE RS P of 1) SURDODBRSRPIN RS montaer
Suitablemnieitoids afbt aepostite indydgryutnaanst lithitedyo,f micrex@ngdt eprinting,

. .deposi ted by. fl rol ysi s deposition (FHD
microdf iR BT dHiEH B C A DOSpd EREE B PEHERYR or shadowed
evapdriibitinhy Be G@dpl ed pl asnma enhanced chemi cal vapour

deposition (1 CP-CVD), the sol-gel nethod or

[606] TB¢ bXigisabld nB@eEuRAM® Shdiedabds ik BERhRRE dhaky tia€ differs from the
matter is _deposited by neans of the So']%fl pr ocess.

surfagesengrey o1 thstrhatacyalyieangites, Anateiudin fheewedabilityypfishese two matters
differd EACAATIBSrdtN e RYAR QL YHE %xfﬁfisabﬁtrﬁ%% 'ir}é:y'bte'chﬁ‘la@t%g fjéC&LbyaaSn advancing

tetrapropgl-tltanate. Any sui tabl e protocol,
contagioangle(sep belowd firswatsi thgt iscit deastib AIhjghet or bAdewerathan Yheemiivancing

- | t al rocedur es may,.b
R LN T TN, T —
have ambdvancing yoitectdmplesot edtebyharial(s° highertthan haladvaieiig contact angle

decopposjtion. [0105 i di sable matter hen be
for G GERE Bho BN ERL f3e Bdier eRu i PRSP gRaces may have an
advariBaiph@ntact &igl€forWRke® thdd i P MdHWer thanl th@hd\ﬁnéiﬁg B&hdt\aBgle for water
f|In1nag for exanple be a nonolayer. Suitable nethoés

of theophatesstrdytia mpttenc Mgl @xidisableymeatigptmay fpt €gample be hydrophobic.
o e . o i .

Exanf) S ATAAE ol s TSI WL GBI N o gt i

fatty g¢iddewdane \aagitoxané, anperfiyolalkasech sil@zanG)a Sthmnane, a polymer and a

1 di bl tt,er used i uch cases is of a surface
conm§ﬁ§y6§ﬁ¥ﬁ§?m'pgggpgmyggﬂﬁf%% surface energy of the

i r. a result,.the ttabilit f
IPL RS SEELNS TBHERL o B3 GAEH o Rl DAV iy B e
patterning uhxisdifmbéfethaahbsfﬂatdmyd/chewgé}?dﬁﬁk'?imgEiihdtdd&ta@ﬁc matter, e.g. by
advanci ng contact angle (see belo or ter that i
meanf, o e G GiveS of ESPEF G Faph Bt HehsaiseidHg. surface of the

subst&ed) ikt pravtatifg HRS dopabiibn f phb®cRBRAie Gt} WekdonMAt fn€thod of such
an exanpl e, the oxidisable matter may have an

As
an enghopdpent ﬁ@a.‘/c@ﬁiuéetﬁr%trr@wedmgathwsiéualtswefﬁcq of the substraitewith a mask
and s%%@g%@?aﬁgyw &S{HC%iyt&r}th r o thQl ce.oi‘ﬁ]rgt?y photocatalytic

tter. a further exanple,
mattepxd dipositideonipon dhe prefireedamamotalisating ismdace can¢zaaf tha ighmbilisation
,nangén water that is 10 [ower than the advanci ng contact
angl e for water of the photocatalytic matter. The

el I tter ma or exanpl e. be hydrophobi
RGOl il Bl e SR of ¥k ikcpSimea suruce, of
the mnm@obidisatiénn methbeo, may Wb, efpbsed, t@neRclromagnetic radiation. The
electromagnetic radiation may be of any intensity and the exposure of any length as long as it

is sufficient to render the photocatalytic matter capable of catalysing the oxididation of the
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fatty acid, a silane, a siloxane, a perfluoroal kane, a
sil azane, a stannane, a polyner and a conposite of a

w@ilogme3and i norganic particles. [0107] As yerCH$©INE000393
exanpl e, a mask, such as a photomask, may be used both
when patterning the surface of the substrate and/or

SR R T R T XA 1 ——

the eldt@rofRghétitatadsationa26RdOfn ttpﬁcgueﬁbéahemst RuerePUSV iBhi NDused as
t he deposition of photocatalytic matter thereon.

electrigpagpgiicapdigtion thtenargodmsiy is ¢fed) 1east F ad/qm’y sych as for example of
at leagpy(gf fgﬂ hﬁcd'o‘?&hgl?'l blR&E1yRiC Iﬁﬁﬁer %Etgt Oésa’&l% O\M(fl@ati%n of such

subseque p05| ti'ng t catal yti
0x1d1mtetlenttemhathﬁems:onfaat:therewitbr eby photocatal ytic matt er
is deposited only on the predefined i mobilisation

[0J09K Asen agsuld, oﬁidislablei mpiddyi (hat ag iimrcon@rbevith pREOBlalytic matter is

oo Rl B R bR 5! oty

residuat rdpeyr ofr&!;(e b&rfeoepﬂﬁﬁds te kRhacésaipynethie weaghiltyl prdvided by the
ic radiation ntenSIt

oxidi%ﬂﬁe ?T}?Zt%’téiggg%{] gﬁlgfratéyﬁ, efcgﬂalphagyrqggwglf ggerz]l?/p% tge surface remains
hydropHbbit ¢ &fibodiMeh@RdRFe lyagoﬂ?ﬁﬁk%@d@db‘l’é mattéms {1% HARARAS thereto,
|

of catal ysing the oxi ation of thesel ected
the plptoeaital wis eamrt indhe plpradity eawrfa@a aggap o beieg expasedyi This is due to the

{
o A0 GRG0 GRS VG ORI et n
0X1dl$ablelm&t¢bramt @l maftin onmtgcn etithcthe @liotm:ataﬂmlc h’mlatee e tlg:}absence of matter
such

with nSI a%étllé;g lp?%%leﬁﬂ ?%ﬁltébes A@E%Yedl W&fi@}lont ch udlng gegrgfi%tlon of the

ox1d1$"abD:t faftaby Teldétrﬁfﬁh@&iw qadiatliors @S vémyeslow] 6 dindt] It i, marginal or
ch0|d|sa e fter that is in contact therewith.

ms‘gr[’g&aé‘@]: oeds gn theiqisablganafier 3k ebsgiveler that is in
{ Wi hot pcatal yti.c matter is repoved fromthe
0320} 33 tfu'af\e %e@aﬁep Sriges WRsmAY 55 seih o fora patispned surface, for

exampieGo) ﬂﬂ:’ 10fth ¥f a @likos- b RanbEIREERbmATaE Reabfiod JBQ"oﬁh' Bf(ﬁe @ots on a metal
retains, at |least essentially, the wettabil

Surfa@r(Maréxvée Ay etred. Efﬂq?tdf?@HWIC@Aﬂﬁlt [26807] Rs 7865- i7$69a sm anoitheg example,
the SLEf%Sr SHAD qlﬂ&OBﬁﬁh%ﬂﬁB%%&\t@e iladc ogﬁgashgl? as a coating of a

bicine I nent's ere rop
functlonaldaeé giolenernon evhicts aymeemhinay (bntfband:d b eiamlmprmheg lithography.
hot qcat al ytji ¢ _matt.er | the (ﬁl uralit

Folof1g QGF0E o I BB goBrierap iyl brosled b Henfdgpabitiy (e
hydro@hmescbrnﬂydrhlﬁho‘bw Bﬁl@ﬁes) @/ e@tgrmmgm&mp a$ dedcpibed Iby Genua et al.

le or no act on the oxidisable matte
(N“”‘t’ffglfw o8y A0 16 AR ¢ v OB SRk prpleﬂlﬁw@ttens may be
formddorf Qﬁ%@ﬂa PRI s@faclBIf R imMdbiisai6n FRhAeY bl MmddhoBE Wx‘n’tlﬂé using a

descri bed above, oxidation, including degfadation of
dieleqtebasxiptidiseliorge rnquéasrrweeassbwrdwddnewﬁat et abi(Bati @na iGhip [2007]

7, 98Y@§§’) %’Lso t a ﬁ.u%h?n? atnll 1e,2d ﬁn&(&gBth%lcr%c%tact pr1nt1ng technique,

I nsi‘gni f1can I'sa
e.g. obibe D‘f pdlydinfetfiSfloxase an fthfr mhmsblhmnm In@emlshir math a s¥ampihaging a film

of oo RtestEiERehhRe oA B BRI, UL L il of VAR scence &
h t oY P29, ar MXIXi 18) 48d A taEhta Eae8 surf:
fec r{ﬁl\/%?fa{rzg KZ.I ., et X{al )EI eyse??gghltm ctan,@met [208%] ac562

[01805By 868l jlingAfgndidhhidkerfotidi®b&ween the droplet and the residual surface of
the immobilisation member with at most about the same surface energy as the medium, the
immobilisation of the liquid droplet on a selected immobilisation area of the surface of the

immobilisation member is facilitated. The selected immobilisation area is designed to fix and
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the surface of an inmmobilisation nenber may covered
Wi th a coating, such as a coating of a functionalized
WQ00pe3136 on whi ch a pattern nay be formed by PCT/SG2007/000393
nanoi nprinting |ithography. sffol | owi ng etching of the
remai ni ng pol yner, polyner brushes of a desired
1mmc§ﬁl‘islealﬂe ld%('éﬁfet(? e gpé/cggs(i) %lé&sréﬁargﬁ%ll?yﬂ%gglggt (g tn?ur“f)%ﬁ?s%?ion area is
prov1(1édhl’mgt thehpumleﬂgml 5112&63 ]oflﬂie ﬁ&ﬁ(ﬂﬁﬂéatloﬂ\smgiﬂberanmtthﬁr the surface is
grns ma

pattelpilﬁéil n%f)‘f?gkﬂ a%ﬁg? L Icﬁg eas qaﬁtn%)[gl recfezllnpgr mE‘dhxgléflthﬂ/area such as a

hydropBaitsares. AW éxipldigedsdleng, t@piéhg} &% hifilabtidIPE dcu R betv 8 RE %quld of the
m cropl asna jet as descri be by West et al. (Lab

on
hquldcﬁromlqt 20d the wurfmlofg%%)predrén%tarea, siee Her latc_tﬁrawmyewally of higher
surfa&eé/}ﬁ}%}tﬂ%,}ﬁetrps Flgpg&@ocont act printing technique,
f

I netyl sil oxane on the
[dolg‘tgggec ?ﬁtefs dnﬁ‘ﬁp y Weglhadam%&%nﬁhdqt \ékﬂ?ﬂ fhal/l ﬂeml&:fd to obtain a

yltric lorosilane 1 n a solven Benor, A
patterked sutfager asadesaiibedaabouenogdhe iromobilisatoinnmembyr & {hzmw]lratus of the

be u ed 10 obtain
v e i Rher e oy " P bR e B 87 pateme
surfadxg tsuele as tﬂwprédﬁhiedtmﬁmﬂnlﬁdaﬁom Gﬁﬂad!AalanSﬂl[lﬁtm&feCB‘xaﬁﬂpR: a hydrogel

may be Tpreed §R gh prede i iBEPSH OB # OHIGPURE § GFegsh-slution and

subsehﬁ&ﬁ' §fihticHatfgO RS edes@i’{be@ 8¢! REbRA ahdM DR id S@LIBAIsARE Burfaces A:
he surface of the imbbilisation nenber is

PhySfPé’tq"F |&"3téiPeCtFK%0®éI28@t3e’*d40)nmbl lisation area is
ned to fix andimobilise the droplet in the
l(’drlél:%h@.m i amnmpbiisatiqn pega 83 Bavedanynshepe sisaand geometry as
[ | b
long I§§ ﬁqlglo?’ |Sgéal?lx g%&gnlgh% p&gﬂﬁésﬁ Zﬁﬁﬁ?ﬂaﬁﬁéﬁ% fa(g%t tﬂE liqlﬁipd droplet remains
intactpa:pné)ﬁmgctontacted dtera)vnﬂaymd loart bé immeolulisedem the lrhmbﬂlsamm member.

The tgx;ng glen];}}&g refer?gD ﬁxg Oexbsgt%nlgo 0f ?;ﬁg (f’ (?J lgﬁ Wahlfl} é) q%ﬁ* various shapes

accordmtgubshb eﬁr\ﬂﬁﬁmhhfaetehBMI of thé ptehieﬁhd:dqatleﬁi (sbeog.eFiganB). The liquid
surface of the ﬁéedef' n are since the latter

droplf:tsls lﬂﬁ?l p]isgpogfto K8 Antact e 1td§ rd9st@1}f§|§p{qqg to a desired extend,

or mér8&d WitRlansted &6plet. [1hé :b%dehhed ﬁnMBﬁﬁEﬁfoﬂ%ﬁrfﬁ&@ire@ﬁ%y for example
desired neans and nethod nay be used to obtain a

be flas gf plleas @semmlbchéata@om‘sq:@r. @@ae@mvéedowf tigure 3, right hand side) or

a corﬁﬂm&%mn! thér% ) OF ré& e(‘ﬁtp@ ﬂ%&@r dp(IphB{;ll% surface area include,
I nvention. ere esire urther be

but axj: mpdtnei@bdom thesshhpe bl cacleaamégg, ﬂeitqnsaf(t mﬂﬂeai tsanglg @erectangle, a

as .t he predqefi ng at
sauar, 1 e ol a0 0B A g sy P rth§ Prsdeffid BRER apgpanay be of
circulaf eﬁqfel flﬁckublfﬂ’éﬁiBOHirﬁéﬂts @Fl‘eép’eeﬁvd))tlrdﬂ&p&%h NPay for instance be of a
-coating as

pregel -sal uti on gnd subsequent spin
diamefgrsss qCEfédn B)fa’}ﬁ?&lég@?‘)‘&n‘dwﬂgﬂ abopt {Banmiugh a3 cngefaboyt; 10 wm to
aboutmmﬂ'% e Mbouf FIEEh 3o 6BARE)IMM 90, 33-40). [0113]

Thi s predefined |nnDb|I|sat|on area may have any

[Aah ??he ﬁhﬁ%blﬂ@ﬁuﬂ@rﬂ&ﬁf)&h?ﬁbémg dé@sngd 6r dfﬁer ‘afslg&iﬁé‘ adiquid droplet
t exture, roughness and wavi ness, that t id

on the pegsiefined mobibsatwnas@rfa%@ma bevqwglyc«mﬂnsaﬂoedelahw mherground In
et FEEE TEURLAE I SPFLR UL WAL A TRORRL st

a gas dndphseetlr, ity forrayvémdee bardesites! to hlas}pese the ¢iguidi drgpledon top of the
respet(:téveeesuéfaﬁe C% gl}@xﬁ%rt&%@ e:, (Il:l'a EI?)BO&lmen S W de?g 'ant eu%m%tbehsatlon member

with a concave or convex surface is provided and the liquid droplet is handled in a gas such as

air, it may for instance for convenience be desired to pattern the surface thereof in such a way
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droplet is thus understood to remain intact, while it
is for instance spread to a desired extend, or nerged
WOonRRaoRoendt her dropl et. The predefined i mobi | | BGEK/$@2907/000393
surface area may for exanpl g;be flat or at |east
essentially flat, concave or convex rounded (cf.
ure sid r nbi nat.j.on thereof . .

that it Broglet PAR R AP 80 GSSIR, BRUAD R & Sefly rlgive to the
directib®af adtioh bl gravhatiomare not limted to, the shape of a

circle, an egg, letters Xor Y, atriangle, a

[0H8) anhg|pRedefined) lﬂﬁfrﬁxbllﬁﬁtuﬂﬂﬁre@ ils gsfedl sofficieh$ vaditability and sufficient

rative example, the predefined surf ce area

widtan ghe Wi, 0f she. SHERSE o |Aou itk IBHBIRIHBAD o1 he digpcqipplst on the

predeﬁ‘in%& UhRiobilis@Rom@Yeal G 1hﬁ§FaéiQP &t&ﬁctﬁfnsaaldle@gfe&ﬁ% a medium that is
sel ected in a range of about mmto about 10 nm such

immigejble wighhthe liguidadroplet has bﬁfrntﬁcbleémgtth@emtﬁv@m Hlerr&ﬁyastlvﬁ interfacial
. . ‘ : :

BN R TP SRR o T 8] ST TR pance v
or inclludeplatitactions kechpasentef-cavatént forods thias sdsulo fin anrovaadl @Atradion of the

. .ha ny.orientation relative to the ground. In . )

iouigh i Fhe el St U el S PN A Fipective interfacial

mtera&h@ﬁd dﬁdu@é‘dbhheﬂé | ﬁbﬂ Unfife@ Pt t hyldsophaiieth dﬁﬂoplﬁh@ @adéh as polar),
as ai f or conveni ence be ired to

hydrqnhgblsé’édmholmq eleepla}le;ﬁleephlaﬁ nsh rerfluorphebiseriyogaphobic  inter-
actioRU NARGRvalit fhokV'td h@ﬁg Fzﬁﬁ?@'%a‘:&msb&bl@ pastels 1ﬁfgﬁkﬁom\@eégf;dlfferent

i rmobi | i sati on menber w concave or convex surf

- surfapes ipelodé.dud amndott hwited @plededjtzemnederl Wablarattrastions, eh:cgiml double

layer Orléﬁllﬂs%g a?d elecltllon—nci%g%phe eie }Srgr? Hoxtuﬁ' eézfc?gﬁs? Efbg%geoverwew see e.g.

attern surftace
van Q@yCliat/. MbERlemgmtd(zﬂ)OB)pl(etlwaaobe di sposed at a top or
bottom position of a dent, relative to the direction
[0f1 6p Atctadingty, guponi tatthamg [H21 phddefihal pmedbdilisatieh area, the liquid

bilisation area.is a sufflc ent tability and
aroplg{THY DhishEtissl o (s, RROPUAHEN Gnepht ctsr TisEaeq, ia] Fign 1B. The
preddfiti@ed mbblnlsz&ﬁ)hl #@¢h Bls phehts QUidhid aﬂfﬂl&tﬁdﬁm spdi@aneously detaching
predefi ned |nnnb|llsat|on area via interfacia

from ,tl?ﬁ igraebilisstien membep ard fos instange Heangthiqygh thereservoir, sinking to the
base 'tﬂ'gﬁéo?cblblls%eﬂ}ilﬁ%j td (R édrﬁeé dr driefletlivd Ardiff thelddel §fkrein. In some
|not e reservolr. erespectlvelnter acl a
emqumlgrtathqmwk:ﬁng@/ inygobitisation| (sutéacghgres ox ofisufh a high wettabllxty for the
nt er act.i.on for.instance be or ... .
11qu1d Hhﬁé ggﬁl ople?;é:ﬁ% r?g &Cguc ldghsmﬁtg% planc f thﬁ tsul%f%r K Z %het 1Hglt10blhsatlon
membﬁsthhttthe lmannzﬂvfefc&l bvhailtthacxttexﬁmalfmttefmxbmsqarb ¢apdblé bfexerting on

uid dro I he res tive s rface are
the deglfy Hhecey B 15 dRKE I AHTahS WQBH QPG higher than the
buoyhit§/! Fifi€o. R%orﬂé eni¥HirhdnM 4R wWeBtability of the predefined immobilisation
h drophlllc hydrophi lic (such as pol ar),

(Smf%?ﬁh?féi)f%@ilec iqtiydiP bR diarie, drenletopid its widsh avibR plane offhg surface of the
1mmcﬂ§ﬁ§cahHﬁ’ rr{?&ﬁﬁ’&' e P& illéﬁothp RRD I Gpb AR mALINA "Bree 1s hlgher than a
Non- coval ent short- to [on -range mecroscopi ¢ sca
Bern¢ull dome (flow §ort¢el eveeetad cbyftherredtum; a?lfeaimrsoulh dbrael maytfut instance be
t limte Z-va attract i ans

generéIF g Cno on anlow&gu n'fngi‘})él']sa 8%6??3‘6% g}?dmg e reservoir or moving the

entlrezllmf.atlﬁsn et ddinbete tHeCp’ichﬁmed 1mﬂi08{11%§ﬁdrﬂ(@ﬁrfz((fep fired s of such
Vervi ew see Recognl

Ggsgyctuyg witpyblggo)and [‘@’]_j%]th%(:g’@r maﬁgpzy quj% nWthh the interfacial

1nter&:ﬁﬂﬁsazﬁ5 Icﬁmiéﬂ@f &%ﬁﬁn%fdnﬁﬁé’ AP A {Hest@éﬂe@t'i‘v@&ﬁ&ﬁu [ ihigher than the
liquid droplet is inmobilised on the |nnDb|I|saf|on

forcerpxpted by the meadiym tupen dgsing the 1g1m¢‘tghsan|qg member therewith. Accordingly

in such embodiments the respective wettability and dimension of the immobilisation area are
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predefineed i mobilisation area thus prevents a liquid
dropl et from spontaneously detaching fromthe

WO pG98lo6diBGcat i on nenber and for instance fl oatiPgr/SG2007/000393
through the reservoir, sinkizgg to the base thereof, or
ascending to the surface of a respective nedi um

strong?ﬁ,}% ﬁd Stlg{]o%% ﬁét]?@&lpp @ilﬁ}%%?@%%ddg n@f:tt tz\at %g £9Yse eg ﬁf itf;]eel(ljiovement of

medlmtduallﬂﬁ|rin%1‘{1gg@ﬁ shear foraasliftbwoforédd | i quid droplet and
of suc in the plane of the surface of the

[01T7P BebideRincdingRh® predefifdd hlifobiReEtiBR lardaOkitiein thpfiferned surface,
the interfacial interactions are capable of exertin

the igopHisatipropreaber may Arelydeapthien davages iog & CPRPRSALD IS gstiAr instance a

bachngaréd(ﬁLé'}gmgfeC’pl et, is higher than the buoyancy force.
I'n sone enbodlnents the wettability of the predefined

[ompm |shsat érﬁ!ibcﬁx%@ﬁtﬁ a&eﬁw%@@mi‘&r tﬁ@% #Ar%g Obreaﬁldesh% plurality of
qui d droF and its wid ane of
predeémed aisemetilisatieni areasbi for ﬂminph: n%rﬂ@ecmbad eatmehuégh' fmengement of

predéé?l%d 11?1?@0q};1§a\1’18n "%ﬁ n@lt ?@g) dét)%g?a ggﬁ%&?ﬁﬁér Be dphosen in such an

embotiraeriehnoiel eibotimae ahpyed&ﬁned 1nﬁmzinhﬁt1bﬁ agpas ereadedicalnof) e.g. Fig.

1C ogP ngﬁtg 2:]% %lhn}m I Sat | Og}r%neierﬁnggvrerﬂ rgg%/.ﬁ]rgt eoqraﬁéﬁ{lgmeter and for

instahideenl§t e0BE ishad hk;maqlﬁa)b b& atddowith she dpparitusedt@Re bfmdfime. In another
such a hl%h respectlve wettability and width that the

embadimenigevardmeedetinpd bpmebilisationarqas ay beipie e thatdifleningheir shape
or 1n ﬁ'b{vﬁitﬁfmet}ﬁ@ lér{ég Phhe ﬁﬂf&%oﬁ fle fn'ﬁn&lﬂﬁ Jtﬁ)ﬁpﬁeﬁlb(}(f Predefined
rum I's er than the force exert b
lmmqhokmtlpn ISR gf a Eu@pﬁmmmhhmhtartmun alye difér in Iﬂmllewrfahe prOpertles such
' in such enbodi nents the respective
mﬂhﬁﬁ§§%§#ﬂﬁ%ézand di nensi on of the imuobilisation area
r@$ tr.0 e .
(EHSESOARREy 2. VCABHRSE o5 R T, ot shoe
furthelurore gdapteds tmg:c()mng)da&haaﬁredﬁm CH®, mediomn fsdanowisgible with the liquid

croplg GUPR- R BREmDER 1k R SUFE el e DR fioL I i drople

(see BEIVREI AR illGgtatide eﬁﬁl’ﬁﬁl% &féWn@@x%nDﬁm?QiHJ@ lhgﬂiog)h&bi@ hné@fum. The
for Instance a barcode-area or a handl e.

mediygfaa fis sapmele s %ﬂu‘ldh anghras ik instance ﬁélqalﬁpéﬁ @pugustratlve example
f qudd cotEA&d i bl LhRftd Qftabl ibl

R R B i

liquigis wmﬁsraagonsnmp¢,|thgﬂrqpiﬁt aioe:agowhsmlw inhthe respective liquid, if

dlspoggg ttﬁé'elg)gbgc E)lfda rgr%?y,nﬁ?é P& (fr%ﬁlre]:t Irgmgllfll%r} Iagta t%)rﬁg% qgsreé'%d into the

respegtiee irdeditincdh {odifie eﬁlb@duﬁergs tIiél pmui%lngdf g¢ke Zmobidfsition member
In such an enbqdi nent several Iets f the sanme

remaygs ipchanged ygon gispesing éﬁ?f@e‘éHV%n HBt FPT9GeEG) Copapartment or

uponREmUGIAE tNé hRdfuRLfraMNAE phdtessilg EdtBpas@iBRt. tin Bl enf¥AiAHts gravity
enbodi nent. several predefined imobilisation _areas ma

or bugyangy doicgde thenmedigms may assist iheesitiopingthe gmmoakilisaéon member in the

rese%l%{lmlqkslg fﬁgﬁ Tenb lggtla%% ﬁgﬁlﬁgg ??#%%EI i sati on areas
(ﬁf20 F{lﬁﬁ&eéitafn fes RIFYrs@lth tf\l ,!iﬁ&ﬁ&*igé faq[ﬁu;l@ ih iéf'f'l'bf)dlments where
yarop

surtface prope t|es such as théir cit
the ligoi1¢f] thesirepletaady mubm@d Wwatéranelpge rtatt wee udt ltmleeqotoesemmeral oil, a

s111co|ng of natl Ica(} Borte ac(:jlg ? ka)lsegle?cba?c\llcﬁ ﬁ'lolem soybean oil, a hydrocarbon compound

(such as e.g. hexadecane or tetradecane), a hydroperfluoro carbon compound, a perfluoro-
carbon compound or an ionic liquid such as 1-n-butyl-3-methylimidazolium hexafluorophos-
phate [BMIM][PF¢] (see e.g. Wang, W.-H., Langmuir (2007) 23, 11924-11931). A perfluoro-
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furthernore adapted to accomrmpdate a medi um The
mediumis immscible with the |iquid droplet (supra).

- W W W w w

liquid of the Iiquid dropletyy(see above). As an _
illustrative exanple the nmedi um may be a hydr ophobic

i b i.d h
e R TR TR AT A -
A hydesyeefhidroearbing uom:ipowmlene atpuetly iflysriglated ydior@fbohNcdigdund, i.e. a

flu or%xrg? gﬁiay@g&m %ﬁygﬁﬁg fRIBe gr? ltcﬁgllpapxgiché:? © o UI dallldS hydroperfluoro-

carbddl &SifpoLRdS RohIG 6@&9&6@&1 ‘6? Braftbdl alkyl cﬂhﬁ@%&/@r rings, which may
t herein. Accordln gﬁ the |liquid droplet renmains

contaif Oge tor gpere WHawFatedi carger-carhen rhendecasi vell msdiromatie moietics. The
chalrﬁ’t‘i}%gﬁ TR O bd @orﬁ | BBy g.on{athehétm%ﬂsl ?%t t%ﬂms that differ

r remal Ns unc ang upon I'Sposi ng a resp
from eedourENantpbestdfsugr terostons mitqmbume]hotdxmm@nn 0 N S and Si.
renmovi ng the medium fromthe processing conpartnent.
[0121] dinmeens quetrearoeareraand hydropérfloyancarbdo carpounds ke known in

the aHE MBIMf H%?f?dorécarl;]o&p()s' . Iu{?ﬂs w?g?%l%gyulf %n%t Lmltea to, I'cliocosaﬂuoro-

er rn the reservolr
decaner{mhbmlldas Abktoatt Nen30sr-43-0], ido8edaflGbrol gRftank @@R@]N&svs aslz] 1,1,1,2,

233G 5e1 T T e AR %3 p ot (S

No 3W9M§F5té€ﬁfrﬁﬁoﬁtﬁﬂﬁ&gﬂ}exmt:a@ ?C?\@t Nd nissefd. i’]o ?erﬂuorohexane
m ner a a silicone O||, a carbonic acid Su

1,1,13)%3.8,6 467, B, 8.8-tatigfleqafiuomed betare o GAS aNey 08882800 1,1,2-trihydro-
a ane
pern GETRUBEd U605 5583 G S B OSEE A8 o 25201
17-2]c bﬂﬂolm,a 304,4,815,6,647i 768,8-iheptadecafludroaiecane [CAS No 77117-48-7], 1,1,1,2,
3. net hy|
2020 s PR oK B ORI 3,250
14,14115954¢ S%eb%kéaﬂuércpsf;fehtlaﬂé&ne ?[€A<SaNBOF1 868D EB-N0NPOINGL 4 5-hepta-
| uor i_nat ed, |y fluorine-substituted
fluores G SARRECT R cEiBe T SOV 285 BortLcmibURtuare(decatluo-
rocyclafe&}l)méthmle Z@B%ds 6 U LAR6RLM0 Hé‘ ASING 138252-23-4], 1,1,2,2,
| uor i ne-" and hydr ogen- subst it ute on conpound.

3,3 31héptﬁﬂump%ermeﬁheatﬁﬂumnmmléflf-promaonneftbbs No8pH83@3, to name a
b I ai ns and/.o

. EEARNES o BORNAN o Blor LARIRE BEBM: BRSNS 2055

tetrafiardsbexanar[Ods NoB83225-48-3)dl 1,1,22, 33 -hepthilcoropérngined CASTNE 754-68-

711325 o RS AR5 PSR AFPRTE KR CLEL D, e

[CASENaImOG{BS@S] aﬂﬂhoxhﬁieﬁfy%%me (gl%?miﬁ 98logtg1ar e 3 tetrafluoro-naph-
uner ous

thalel}?e[FﬁS?HPJéir%oﬂ &ﬂdombasr[%,éé‘p $ e ooetafivere-Torfeunmsthyl)-hexane
[CASQ{I&ZM‘MUL W%nl}/?féwpl es of perfluorocarbon
ude

conmpounds i n¢ are not limted to,

[od2 Oﬁéfﬁlhkiﬂaﬂﬁd QRANE phitB&A} GRkreARS Y fNﬁe $Qdid?Rogikt is water, the
ed 921‘323 g

ecaf | uor o- entane CAS No 678-
hquldzofsheahwld dsnpiﬁt@r chema 1gm8hateptmﬂoﬂ¢ ﬂnoremlthanqnmc[tﬂé&l ionic or

oy SRS ERE b PRSPPSO RHS S6iBly e s

adsorbs pnmﬁhlyoatcthemahé—,hquld and 11qu1d -liquid and liquid-vapour interfaces near the
i tradecaf | uor.o-4-oct ene
contat s oEiogy Hheisinglicible. i e sperRlforiomay be desired to use a

surfactant in order to reduce non-specific interactions of a sample included in the inner phase
of the fluid droplet with a surface. It is noted in this regard that non-ionic surfactants often

alter contact angles, with high contact angles above 90 ° typically being reduced (see e.g.
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1-decene [ CAS No 21652-58-4],
1,1, 2-tri hydroperfluoro-|-octene [ CAS No 25291- 17-2],
waL2008/0632362, 3, 3, 4,4,5,5,6, 6,7, 7, 8, 8- hept adecaf | CK/$62000€00393
ne [ CAS No 77117-48- 7] , 1,153, 2,
2,3,3,4, 4-nonaf | uor o- 6- pent adecene [ CAS No
8,9,9.10,10,1 112%{62 13,13

Churalgéog%ﬁel 2067 e gNERFT P Bt PRESygsophilic and

partlylii 6paLS 3aré lused it dst, Such, & ttﬁplhgtfahwalqzylebé@l@u@l ls@Honates, alkyl
nonaf | uorObUtﬁ% 1furan [ CAS No 335-36-4], and
f4

phenqu[ dphyethoxy (¢hane kidr glagesidasesgeondary and tertiary amines such as
d1eth@g%%%l: %"wﬁfﬁj’ ’ﬁmt%n 51’(@ B S Ahdrd A 8Por 30! HuBRsIFRFARY such as

ZONYL® BS(Dd@OaﬁDhB«mt)J N N- bi s( hept af | uor opropyl ) -1 - propana
m ne [ CAS No 338-83-0], to name a few. Exanples of _
[01323} 6pe¢rﬂinlgbr othe amptbnd c@ﬁrﬁwpcb@entnmvad@qn bnﬁty dore instance  include

mtedct f n
proviglgl A Syglei S yikpSinb B SRHUBREE IR FskiAR M g is able v
contaébehe Bediufh and ditsolve ﬂieﬁmﬁ Mryfsletfbaﬁlhtuﬁi)lt)bmhmdﬂﬁyﬂlml& thosurfactant
755-89-5 ex uor o cl ohexane .
will b&%e@teé@]ceqrghwgrt? e iAyihe praSsHE qommar fRisnuBe 3?1@ of the
dropléﬁ gmge SurrQbdrdd ﬁdéﬁhﬁtaf@ﬂ%hﬁl:é%n Fhé SirEactiht el foP inklance be selected

-oxybis[3,3,4,4 oct af l uoro-5-(trifluoraonet.

to loqu the taxfagre tensing oﬂéhqhmé@fme droplet andivavhiseg fheagmediym is also a
llqul(f Qﬂgs?t]éfﬁ? gén%lfoﬁ%‘fi*ltlllé/ r SI?EO p+ g%llﬁﬁrntn 'tl%ﬁl)r@&es%g ?mggﬁrgent It may also

I's water
be sd:lhﬂed it ulosved rmptrmurmze iteraptiatisubetivieen the medrimcirbltiee processing

erew t oni,c n-ionjc . .
compgifFieR i ¢ et elfna ol B i Bl lod reumrsptial wallo)
Typida¥lpitE@ brfactdne issai dragHipathicasdtgaid sompourl idcyudidg fdenionic, cationic,

solid-liquid and Iiquid-lIiquid and |iquid-vapour
ZW‘“F‘FR‘%%P&B@%”W@&P“‘PI%@‘%ont act line regl on, V\,here
As an |IIustrat ve exa

abl e,
(28 NBG Sbecsal st Stk bF f Ry BB, & hydroperfiuoro
carbdAOSMHRRAH ok G ﬂ&ﬁ&fr@&&b&ﬁ&n@ﬁouﬁd?&fﬁ%ﬁ whid 14C@Bstithtedl b a moiety

i nner phase of the fluid droplet w th a surface. It is
selecigdtfean jthe grrug qoagjsting ehatsulemc jagidi @ %lmlma@n@ﬁ{ 3 cgrbogylic acid, a

carboggltlce{l%}(g 9@&% nagé rog g"hgg}g!’l%lg% 'Nuﬁ% OUs per r@&ﬂ)\bﬂ-surfactants
are f@olosthuce, krﬁ)@@ﬂm tlw pﬁaEmenlnsmhslesbmmc nahhm;tedrvm qphntad@aﬂuom-

octanPH:e ag%ﬁt rﬁ’eg&@ﬁ haéllgolf%ggggnﬁ) a‘[f%l s tglld%ﬂq{' I lgh)%gﬁg(rn% acxg uhlecafluoro-
hexasoit f adidyt asl,1,al44;5,5B0ETI08y8,00/1940(1aXM1, Eit- h@i&lﬂosaﬂlﬁkd@loxo 2-unde-
gl ucosi des, secondargsand terti

cancSHBO RS oo S S o B e e ars, asiin 23344,

5,5-0Bfaflfo1d-5 tdt&d%(csm& R&yB&E &H&Holesa@t%hérhbcafﬁfﬂstré&@ No 174767-
23] Accordi'ngly, the nmethod of the

1
00- 1br?eééﬁttethQ13dﬁﬂdWﬂ1U©¥0 exdlaxt-erapaeeio kreifr KvAdli Ng 36-39-6],

N SRS PSRRI £ o et

ro-N@mbmlscmtﬂmmlfdnemﬁier[theﬁmﬁmm rsﬁlahhaﬁﬁASrrNy gRa9ue2d], 1,1,2,2,3,3,4,4,

BT TN TR S TN S T e,

tadecaflGidtod -6dtariddel feHyo mu@hde SICKES NdINDHeuRY-S|, - NPYDL gl &etdyranosyl-
surfaces. The surfactant may for i nstance be sel ecte

oxy)methydwel( 1 ore-2sprppeydaminedi Lot propanedayl) Gaghamic geid; G4 45,5661,
8,8 SQEQ?Jaﬂhox%Bgtgﬁresf@p ?&Sﬁh@ 19860245 '5]5 @ 353)4 af § 3 @W?dT' 8 8¥etridecaflu-

surface te I on O he respectlve
oroo@yldiydsagen phospipte)-Drglucose) ﬁthqmyn@aogmm salt has CAS No 142740-63-4], 3-

(3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-heptadecafluorodecyl hydrogen phosphate)-D-glucose [the
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be selected to lower or mnimze interactions between

the mediumin the processing conpartnent and the inner
wonziog/gedtidrer eof , such as the base or the circunf@k/gerDEI00393

wal | (s). Typically the surfggtant is an anphipathic

organi c conpound i ncludi ng an ani onic, cationic,

mondfintnc i fas: 603 WP PdRfe TToE iy B N Sompmiai(CAS No
142080-09.91, 09@3‘3 ucursas 6@79108 8§$ﬁ?3adsétdafﬁfor@-wg}ﬁdcngur@rg@§@ﬁ@@ NCAS No

331630 S A3 2 s & 508 5503090 5P 2 Copengroga fieqra-N--hy-
droxy Nfb? -1d@odeéarfe§ﬁ1?&fé}hdl& I{éﬁ'stoa 8&61)"2@9(%1%' 5. n?e?ﬁﬂ 2-[[(hepta-

e, hosphate, or a oxyl group. Nu
decatb@mdccbd)sulfamﬂbnethxlamanﬂdﬁmrspmoec Foadt eu“nmlsqsenmt@AlSerh46iﬁ) 24-9], 3-

I ut are
2338 b g TR SRl e & Sep BB tiblito Ao fpe sodium
salt laciGAS INd dBI6sbla5e4 10 Be(htptaddcaflasrboctyl)-benzenesulfonic acid [the sodium

salt %@‘f%@%‘;%"ﬁ?gﬁ@a g&léf 2% d’ %,3@ 435 i@ 6_|,_b7:§ 8_|,_8-fer1taq_ecaﬂuoro 1-oxo00c¢-

tyl)mhmbpaaiz@@éaffbmrwd?maé%andsadﬁﬁla@ﬁﬁ thh{ @m N 11665 $54 11, 3-[(o-
,,,,, 3,4,4,5,5,6,6,6-tridecafl uoro-I-hexanesul fonic
perﬂlg)é(pthmlgylgplyngxﬂpmpanesulfomc acid [the sodium salt has CAS No 176515-56-3],

NS08k 2 BN SO S R o)

ethan@slmfoﬁarﬁldlee[ﬂﬁeﬁ Noo il 323 9F1(19], ddethiyl[ (feptadecaflupmogiyl ysulfme|amino]-

Qi C 76- 39-6], :
1-proRue o, ST THC T S2) 9% ICA NenB ST B d3 2 3546 deca
fluoro- &(ﬂexﬂaﬂizoso&h}ﬁ) éycloex8nduliefit adidcflid ssdiwn salt has CAS No 151017-
1- oct anesul fonanm de [t he sodium salt ha

N-pr.o CAS
94-61ng3- [éj"ggglog(z(peﬂltaﬂgc’)rﬂe@pgy ’e‘gl’lyd A’Z 2,2- tetraﬂuoroethoxy] 1,1,2 2-tetraflu-
oro- e§1a§es§lf§mz abidBjtle PFotBQRIARIEIE &hd BASOND 70952569V 1798 Gimethyloxido-

acid
aminq)propy!]2,333,44-hemfBoe)- 6-(reprafBiogorgopnxyd-hutenarnidgo[©AS No 87112-

48- 9]b}\%&ggllnlgjple%%%affuofb%rcwﬁulfén%sgl%’mé‘%Blg:ogotgs%lu%l sal% Ilag CAS No

yranosy
2991-[5&t'7ijy IOI -223,B (HetvattuoRe [0 162)¥,B Bamixafijorb; 23K pridepathedohelx yl Yox y]prop-

OXY]'g'PéO ﬁ@&&f’@%&%’oﬁ 9? )tgég‘Pngli‘/éﬁf%Wr\b 190002 24-5],
2 e, B prip@iotsbiR sttianty SRS B St attic gpppounds such

as dﬁas[b@fl&pMUbﬁﬂ)?éﬂ‘lﬁﬁnﬂd]rZ-ﬁuoro 1- (tnﬂuoromethyl)ethenyl# m-[[2 [bls(hepta-
8,8,9,9. 10,10, 10 hg@tadeca |.uo

ﬂuor%gnyl)ﬁw&rﬁgeﬂugﬁésﬁﬂgv@ynﬁhgba@s@é loie HB%H?—@FH@%WD [CAS
No 15%9%0{\@ %ﬂéﬁ&xa@&aﬁhoroi’eﬁ@@@d’}ﬁ)Eﬂ%ﬁnﬁi‘dﬂy)a%ﬁédethyl] -w-hydroxy-

I SOCyana

p01Y(Q>$}2,1,2,€§}adelyB, [543 Ho783998;8- 8, pelyetiybanafglyeol dipsruarngdcyl ether
[CAS ﬁ?g{?’gﬁ%g], Sg, %],[ %A? W@%&tgdezatﬂo’rocgc‘tﬁ)salfgnﬁ]a%uno]ethyl] o-hydroxy-

poly(&:0y- L0;ettiantdiy)2[2S Nb A8 h1 7aeHhf d-{Df @hylf(penthgdafdaoreddigtyl)sulfo-

nyl]a.% xwi!%tﬁ);)f %LXI{I?)%ES? YPxy esu Gﬁ\aﬂegdgil[gj%sﬁ\b8§fbg% SﬁS 962 [[(hepta-

decafﬁx'df(fo@fynlsﬂll46 gyiogs}laﬂﬂﬂ(gé’mpl]%ﬁ?&bﬁy P6lytoxSt NYlettRBbAY]) [CAS No

5255‘5 95913, 42 é,@}lﬂl@,r'em,r%zﬁ), %?élﬁu%@ﬁt[dde%%ﬁt{?&“@q 2-fitddreafluoro-
hexyl_sl(wf %etf?cﬁéé@ %E?%Heo ‘?ﬁ? ggée ggHgEgzrgo ct y c€a'gde naen eg aaﬁgﬁ?%caﬂuom_

hexylyoxiytméthory]- polyi(emyr b 2dethahediylTfBe Nthiameah hag ©AH No 496850-57-8], o-
tadecaf | ug
R e e N e A
hydr(ﬁy-lpblyl(m@/ %&tﬁ@edlglﬁ5[l®AS4Nd]37531-[1(201r]£raﬁﬂ U3 8 3ctetafdydrd-2-(hepta-
phenoxy] propanesul fonic acid [the sodium salt has CAS

No 176515-56-3], - N-ethyl -
1,1, 2,2, 2-pentafl uoro-N(26-hydroxy-3 ,6,9,12,15,18, 21
, 24- oct aoxahexacos- 1-yl)-
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et hanesul fonam de [ CAS No 173219-1 1-9],
3-[ et hyl [ (hept adecaf | uorooctyl)sul fonyl]am noj -
wd2@soeEpesul fonic acid [the sodium salt has QASI/8B2007/000393
75032-81-4], 1,2,2, 3,3 ,4, 575, 6, 6-decafl uoro-
4- (pent af | uor oet hyl ) - cycl ohexanesul fonic acid [the
ium.sal t. has

ﬂuor%mfroryarwrmulsesﬁﬁ%iééﬁ%%%ﬁg T -1 2.2, 2-tetra
(AR HI Hef Tub HERRT 8o SHESTERUO A, @EDE o

(OCHORB)(- QHrTﬁi hkﬂcﬁxm d;%ﬁhﬂ&gér from 3to 100 n is an integer from 0 to 10, and k is
propyl ] - 3,4, 4- hexafluoro 4- he?tafluoropropoxy)
an integer, {rom Qeto[% SRBh gy from 1 @8 - An illustrative example ofa respective

surfablaft 8- gj\h 8 Qiept @%e&ﬁrfahﬂ&{)%élﬁ'\%ly rgﬂj&l}](‘ogk-ylci -Bfanediyl) [CAS

assi um’salt ha

No 8%3%7 Si? -8].tAn tlhfstratbrecexamiple of thd@p@ﬂnewmqa@t B-1f QQorxrvd [(4,4,5,
5665 b o o R AR il ARG A Mo s
[mnéﬁgﬁ%‘wrﬂp% de;ﬁ)yz{trl?%cmé a?rl 1§}§)pe¥r qgllenghlgl? ln¥egfe drinstance be or

include p2 op&iisg.HBps apparonlepisoppablact pajviding lafhrid communication between

the pw_ct(a%s[g{%f %l%&a%geﬁngﬁ%ﬁe (I}g?%‘lb‘%ﬁm é)ﬁ]tq?oﬁppgraquugu(gx an inlet may be used

for introdti¢ing hiaGeOmes ih)ﬂ e 5Eaipy Edripryimdae by fedoving matter therefrom, such as
1, 2- et hanedi yl) S..No  135089- 94- 0],

a mediumy a/qroplshercihs amm%rlw@tm BEEDGT. s miay Skl Sepies 3 Rdpadieg port, for

|
mstar%ehﬁﬂ' lhée éﬂ%ﬁﬁb@ﬁpsg g@%eﬁfbgﬁgﬁlg 0 CO@E 31@821???‘%% }nﬁeg% ded therein is

accorémgéy 11{5(9;@ queb@inBExs 5Ba gie sufficient to allow the insertion and/or removal of

the 1?@[0\%_11%%%&% l)r(rgértﬁ o tﬁq%%p%f \geo C&X |)D§IL1 a?e@&%& ﬁg%o 9#e t‘ile processing

comphrtnf28t, being at least essentially opp051te to the base. In one embodiment the inlet is

e R B AL Uikt vt

ompARnRABS A - this 5ﬂ1b0(ﬂn{e3t el st ek il h@fs@‘i’&tp)‘é\bentmg a droplet from
sulfonyl]gaopylanrno]eth I1- w hydroxy- poly(oxy-

sphttgpgp_m@t yad keqidyaplets wwhen (qeniactyyna aidgim in the processing compartment. In
somel\é'n(b%dﬁngitm(?{ ééf%%’l 1)na besdl %ﬂlé’ %Ilcﬁ)exy rp)lelby means of a lid or in the

2,2-tetrafl toro- deca ugr
form @iy]\@twoAy]wﬁd)@cm dppa@@&@e]‘dw 114r-:§|_d18®9e28}d5]1¢th0d of the invention can

howe%er( (jonQ/?IH?rﬁ 23%31/ }v&t\ﬁ'oll s(etilrugj 1% %ﬁg{: ?rho[%ﬁ%g?gl comaﬁment
LC TN A T S —

mov1ag btlmnﬁpzmcglmtyérpﬂ'b@tmyi]; “bomﬂﬁgﬁ’pmﬂ]“-to pésition” as used herein broadly
relateaﬁ) pl%)él){lgpmdyx(e Xermg matettterh%lrt](? %In Io)ut of a certau? ;gsﬁtjior:l[ th ]i;n’ls includes
brin it foeinidaihto @ ldesidd(laeatton! Addofeﬁﬂfvﬁ%ofﬁ){ﬁerah@rl@fr@ﬂﬂ ¢.e. bringin
%ﬁgﬁg pol ymer [ CAS No 26099- 32-1] 01Z26] In one ging
nm“%ﬁﬁ@ﬂ@mﬂﬁcﬁﬁwlkﬁwﬂﬁbtant has the structure

ﬁCFZ)nr(CHQ)n (OCH2CH2) -OH, in which mis an
19130k feresneactine guide magdor ?P‘WI%HYQVMMWP? émthe ingertign or removal

of m%%g ulﬁ’%ﬁll H"ﬁl@ ggt r %c&ﬁ@iﬂrgﬁ %995 it OF oftfof h@Testrvoft. In typical

a respective
embodiménig therguideds designed t@ aBo\xr JposiSioBing madtenbh therregeevin/and/or into the

reserﬁagég{h%#%%smﬁé %P%fg{zl?rgi Insgo%ggl(grl}%?r%%g‘gtsgge guide provides guidance

. for dispelrsipes fiuidrdreptlet srac Itl&nﬁredéﬁribddﬂﬁhmhlhsatlblﬁ dred vaithin the surface of

.5, 6 ?' 7,8,8,9,9, 9-tridecaf | oro | - nonyl ) am naq]
the 1rp1|rnpgr| 15?%”?\18"%8%3? i;pgggatgﬁ ma[y H,‘lft S}gyec? nggmde posmomng
one GPRRVEAIdpendid WeESesA Tn WIRRY eﬂnﬁb@l}nen%ih%hgdf@é’ f®ides guidance for
i nstance be or include an opening. This upper inletis
capabl e of providing a fluid conmuni cati on between the
processi ng conpartnent and the environnent of the
apparatus. Such an inlet nay be used
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for introducing matter into the processing conpartnent

or renoving matter therefrom such as a nedium a
waele@ploetid3eor the i mobilisation nenber. It nay REUSG2007/000393

serves as a |oading port, fgg instance for the

i mmobi i sation nenber The openlng deflnlng the inlet

| uded t herein cor di S enbodi ngnt s
inserfie 3yRorJERE o b s BB oS o Ay T Suide may
be off &iy0diredgedhétry Hﬂiﬂ)bhént&ﬁiﬂ &8 heyRRiludefarlyeddaed ipsSitioning means

inlet may be located on_a top of the processing

that gssith&F 1578ift thepRastipning pearattek sExampley 0y 2opptble gositioning means
1nclu3é‘ %upﬁ‘l%%ot \ithiRA %0, SRREI I BBhntt B Eail, B ikt | aS%Bgé P {1(9@1?3%1 agerture a

shaped to assist the positioRling of dropl e
chamml operechmbinatianiberspt e‘*els@ertgreooaqoﬁrrtemnple ingluddra ¢hrough hole that

is arr%[%ﬁ %'n[ﬁlatf)é 0{"9? e%dle{ r?elgd IPMOb%IS%gog?SI d dxler}lr{%m%%vles\.ﬂhon hethber. In one

ple nt o snafl
embodaném elid mg)eatnrﬂj)eﬂurcusndds@ecprmeﬁi&im’egt @atgotlidtwedi a ddvite used for
me enpodi.nents ective inlet my be seal a

e,
GSPFYLE S AMBUNE AL SION B P 7B Ph % RIS, fofd, the. predefined

immobilliseBon Afeabft the DBHACHRIABBA MEhbR CFOMhid BErpaSY klféeaﬁé?ﬁire may for
nmet hod of the invention can however conveniently b

exampleche ifluded in aeiarlingy shaneglor dhe aneatupe ma beinegitioned shghtly offset
n t
from Ctﬁ%?&feﬁﬁfﬁ Jrelélgggﬁlndéleaé? g? tlgei(rgl?rtgr)giﬁ éﬁ)np%g?lyggﬁi % 27). In some
embor.ium:nm ther gméenbas ng:amaaft igteractihg positinBingposinsi The pait <_ﬁnniteract1ng
posingh TG0 Yt 1 BB EBPH B hRPLSB Peterines
1mm<ﬂﬁ)l$dat1b1® nared twithius tHenglrfistes obrthe gintfobiHédtion tenibefl PBifloning a
a .desir.ed Io%atlon and renoving matter therefro [

i.e.
dispepsing gviee WaY {rinsaRes beraghieueddaseh vy dhat oaf or ng]fzéqmeﬂts of the
pair df@ﬁt@ﬁ@ﬁhg’ ?oﬁt‘x’drﬁi&g mR¥ns| 26 d&XSER 6 ré&%'tﬂ@r&b‘é&x@@ QRpERing device.

the insertion or renoval of matter in/fromt
In sopesabodiments hepin ofanteracting hosioning giegns may b@fdemeed to position,
includ§E & XBbe, o BllaR) S RRRRELERALS the gulde s

i gne p03|t|on ng natter on the reservoir
[(ﬁ@ﬁ ?f)e 'Hgﬁ Of tlﬁ‘tﬁraggﬁg 53%5%9%{;%?125 ! Cfg)ﬁ Iﬁiggﬂscr: él\llclu e a bore and a
moung uIndsnh @nfembadlmga rtb¢ hgreamay hel |dd51gmenlpﬂoertecmm thet imeunt The mount
fi i sati g n th urfa ce
may fi; SRR SRR 10 RERET G andlas i e dF i §%artbie, a moun
that ié ﬁsst:giwao lbecetlesd aoelt éroa pipetttetip atlytbeaBidigedobiea Bbre @ a pair of

i spen devices. . I n some enbodlnents t he gui de
bores ?e&\% $ 3&) Asrerdingly, Imsoae R dERENH? TesRERHYE Hﬁeracﬁmg combination
of a bBFPRAd 'asﬁ%hﬁlnlmégi’gﬂed' ot g(n‘ab't Rftidnify heHSHRIne ddi€e. In some

i de may of any desire eonetry and orlentatlon
embognalemfath mquati ds aiesigars itq @uq%omsnﬁlmgwg fispensinghdevice. In some
Y, t I
embogﬁizctnﬁ g%]r gﬁ)ﬁfxt £ && rﬁng& St#)re chgé;{/éq 9 c@s&%‘r@ugev&rg@é afr:ﬁo%t Sl%ugtf may for
instaride m¢ladk amapentum) rfer; e)almpimfttr reeelwag la,digpessing deviae guahvas, a pipette
. -a notch n erture or an conblnat ..
tp. 1§ B Gpooin GRS i, bunCinSRaR & auianf Vs Sreliaess el seiving a
plurahglcﬂ‘dtd[paﬁsili,gd@ﬁdegnged on a top of a predefined
i mobi [isation area of the i mobilisation nenber hi

[013¢] Bribixchep@dithé @ eftmass pro@idepe devite forguithfg GMP6r pditioning a
avoi d dlrect cont act between a devjce used for

dispepges 9B 1R PLdhe ressplrid gnraRpriaus of fa inyention, dhe prpagatusshaving an
uppetpd)pﬂﬁmge Thé Buid@paddie ﬁﬁlﬁgﬁhgﬁ%cé [TRBichéS /L éu‘aﬂ BN SPMA it can be

i mmobi [T sat1 on or th pur pose the
recelwgehytthcp wppespp¢mng of the apparatus. It may for 1nstance have dimensions that match

the dimensions of the opening of the apparatus or it may be equipped with an adapter that
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exanpl e be included in an inclined channel or the
aperture may be positioned slightly offset fromthe

wWpraegied3idred | nmobi | i sation area of the inmobi | RGH$G29A7/000393
menber (Fig. 27). In sone eggodlnents the guide has a
pair of interacting p03|t|on|ng nmeans. The pair of

interacting posjtionin .be designed to
allovisthe apPUALA 1o FesEiA ShrgHS AR oF BeSHANiag e some embodiments the

guidif:')%1 eR@bs ﬁ@gtxéﬂm? QEdics & B&'Ign%ﬂ e8 et A diﬁb@ns%%”éc @CE pRkette tip. The

e i mobilisation nmenb Positioni ng a di spensing

guidiggend/er pasjticning deviccamer fqreexamﬂeemuldp ) matmnalgvm‘;ans teadescribed
n [

abov%,gg ﬁxrc 1{ oreée?lgyg(?ree é‘{s‘ﬁgﬁ ggla{ o&’%lledgé%g{(ﬁ)g d'Hotch, an aperture, a

chanied &p tany lcmabdlaﬁqme tiereod. Tley guidingland&o pesitiohiogideeiot saytedso include

. interactin t be d d
pair fi3higesEing Bivitiohing BipRgs s Fledd ”e""QSpFEXal Sy ot e

§h53P AP GHop G it e apariye o710 ihealioh i 1 dbs pdiagnys included

in ananleDMBibé. Ib$ich ediboliiel diEiflet iitgbepisariiByedish 4@p dkdreservoir
to receive the nount. The nount nmay for instance be

of thy EPERIHAS LOMPEEBIYe Ty A AR ICIUASS R OF |Mige rlefsy The inlet
memﬁéﬁé}HP}L e of afP & rell %Bmtﬁy,ds@zce' SN&QAFES hRSEENRicE 1P 9@' fér example
a pipette tip my r'eceived by a bore or by a
have pau rydedphilie e esbﬁlreplg)blqrusgrfaczes)facum@ ctbe diesgriveir oh themyocessing
t Spd t ' 0
coniBRAL Ry HERREF Lol B8 PR GATIARLLE Dy e rocesing
compaitaean st rforntl ey pare .théraofs drrsoerdoemlbmhnteatst the rewmmvdir |dsﬁned by the

et AR L S SRS 0, 9SSl o e

ambiBRR! By athid ofl e fiffet BAbED W"i‘esff@éhvfeosfeal' ey BECRased GnUslE desired
an aperture, for exanple for receiving a dispensing

mechgaisimg such 7 by aaechanical dexce, ftlﬁ’:%rom%n@tﬁ@r@r% @Hf'?sﬁ‘%!ﬁ differepce.
mount includes a plurality of apertures, . for
[M83k AvieprsCcH Y peat EIaY by aaph%ﬂ tofhp mlﬁgnﬁéwc@g Preqg§sing cqmpartment
or botH)! 's§ a§ RO fore cbﬂ*ﬁa% AR i SOnREQY SERe ?esgﬁf\')ir%d ftl%' cover or the
gui di ng and/ or tioning a dispenser on op of the
inlet rnegebcvo ilm typicaln elab@famntasthcf seahes |ampedmgldndeamd to 1mperrneab1y
coan(R Qﬁ‘c{ ﬁxt(l)éél n dérqg tﬁ‘é‘P}éQQ %{ngoc%%‘gJaptﬂienP— I]ﬁ r&BE&iV@%ﬁﬁqgéf fikewise be
used ma nnbcﬁnfeelslgl coankedoy doker ummae mrme*smmg gomlﬁartrﬁmlt alpmnmt ersbodiments
It . for,.instance ha I mens that match t
the sl AEHLHRL 16 RORBOB PR 41161 TERC BaLFAT SRS 1p {hggpiton of the
circuRffer@flitl PRAH ofithd) reRrd2RneE thd alled mewdth & aRfdeat a1 attdp of the
recei ve the guiding and/or positioni ng device. In sone
resergih JaispEgembodEnenty tiersgaldp @rrangeddn |at90@moﬁgmdév creumigrential wall
of th?,ﬁeélﬂg/g? fltRe gﬁg%ﬁﬁ%p%ﬁaﬁgﬁﬁﬁgﬁhgﬁéggorﬁs b F}E{ﬂogg(tgdrrrl%f the contact
surfacqof thel eoxaar po thetinlehinagpbeeattes bamgd:esopn@eqil thbosservoir, e.
including or being a bore, a nount, a rail, a slide, a
[Q}lrxb\Tée saalnma}z the aneaslmgr matesial wohhmne:lealm Huad. Examples of such
seahr&ma ehia s 1nc u{i h%r ? aré:l nl?gli]iml%ltg nlgtéugés[. ?ggesbéc?% Iggalmg may for
exampbsbd a gmengnmamshaas dempatﬂbe dlltihhik‘i!ﬁ:ed nBdsadmetuts ofisaaiple fluid in

e RS PRSP B AL oD s B Sotmer that i
derw?ﬂtem?ié ;@é?éﬁtﬁﬂhshﬂk eind/RNRAt-sdrsitAe! folaBer PrecarsbOPTIRs, the sealing
material may be formed from a respective precursor after dispensing at a contact surface
between reservoir (e.g. the circumferential wall thereof) and cover or inlet member, by

polymerisation. Alternatively, an isolation medium may - once dispensing at a respective
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of the processing conpartnent. The inlet nenber

i ncl udes one or nore inlets. The inlet nenber may be
W@R008/0¢318esi red geonetry, size or surface PCT/SG2007/000393

characteristics. It may for ,gxanpl e have a hydrophilic

or a hydrophobic surface facing the reservoir of the

processing c npa ment., The inlet nenper ma e fixed..
contagh SyrEagey At PG 0 &h@%& ithagareealpp LS % insEis B it B Finally, a
respeEWé@eﬁluﬂ%ﬁﬁtehQﬁxhﬁ? filso bB of A BliENRRIbIRITsacH & BathRSBAMPisMactivated
defi ned the citcunferential wall and the base of

mechamealbr @@@mﬂg apdiep sragnetirellydn embodingriy Whesmihe sealing material is
+pol 0 FAES TGRS0 0L B ofURSn 6t S5 BBE ko pnse
onto rthae:lnespiec:tade tontant, suethex: t Upora gpobimerishtion; ecuoing pore Sdaac@vation” of a

fference. res ctlve seal bg.applied t. .
respefite FARBE MarAbEl ony s SP BRSSP CORTAT LB s By iding rigi
or se@@righl érRladlitestrthcds. Guirenthl ee@ sadlthgth@biial diulede, baar®hot limited

the reservoir and the caover or the |nIet menber. 1 n

to, pq%n@my starasi (REMS and eReem Tempegatyrs il F@l%mgi’e@%é&lwn
i mper meabl y connect t e inlet nmenber to
1%361: A4dditiogallp Apbsrsarepilledairy thept pil) éesaevyaare r?é;rh? fact fhat @ sealing
proc€ 8P Bet OF FRAIITEAR! YretBRME tnathrE OUST ard Q:xﬁlﬁ?le w1thout oxidative
processing conpartment. | n some enbodi nents the seal

treatment aP PNy darmn aanpmwleoh reversible peal ewithreymath ¢ fysfaces. In some
embo\g\igrfx%nq% Eqﬁﬂﬁb% g%sgeljrg’@ glp ?e?ﬁ&deoﬁccqu Bp ﬁl&'&&“ﬂn’% qfo?ﬂttﬁealleservmr after a
selec’&rlrpﬂmgéd)fmma Inoguchfcabdseit nﬁasebe/dleslrablmt(somea rever51ble sealing. An

S rra [ t th
e PR i PP G ackfe FARAEE, P BESL BBt yetyten
or siliRbf %ﬁﬁ&é Bh BeodERRN EBY hin EXjtuie6 bR SR @R dRyded pldita.
position of the contact surface of the cover or the

[0136F In seandembadiinents ied 5@l RO élaeraeki® Borithe deexse Fé{g)largasket such
[0134] The seal, may be a sealing material such

as ans@yingdn fspw&m@aﬁﬁ}%@eﬁeak i sastomegc reniars slement of the inlet
memb&Ch WdGer HUSE ﬂ%%r('?&%&hé %ﬁlﬁgmhent (gl?éhsasofheldu‘lﬁin@éentﬁl wall). It is
respective sealing may for exanple
recalled ghati ssalegrihet dpphratusi afhthd deyantidn n’@fa/S@lS‘elbérﬁFbler gm\ﬂpmg another
dev1ceI tﬁaﬁj dnln 1rhgemre %%I o %Hé ea( %)) éifa% t}? lé?t c@\/éeﬁla% Nfkewise be
may a ea po yimer a derive
ranoﬁﬂﬂynamnhdbn&ﬁnpofﬁmeamndﬁmr heat - sensi tive pol ymer
precursor. Thus, the sealing material may be forned
[01r30]ﬂratype<sqbemhiodenqmtaeamosar m&tb&rde&igmpértsiqag aatl/oa close an upper

orenNG SPGB RS e Bl B b phicay

connéREPRI the B%c@z@irﬁgf‘@méﬁﬁfﬂeﬁﬂ Thé¥eb¢ tiaéoveéehnd thaproceeimgd ¢ddifipartment
medi um may_ - once I spensi ng at a resp ectj vecont act

may defineg @losecb &pagp| Ehe eoramrbgawqepsth%gaeégagfh% PEQCEISENg gQsppartment

may frxaRpR B¥ud feNForerdel@ited: seﬁ fESReFd I\ét%véﬁ al g commumcatlon
material may also be of a sol I d state, but of such a

betwerat theeresdrgair jand jthe ambieneg. dd crth@rrmanxbﬂnmyts the cover may allow fluid

m:gv% gat{oP Hféén tﬁ@pe/sgﬁ/?ﬁ%g@ %e z{"h%nL.l)[Ce JAQ aft 1l mw&gé]&gam&)le it may be
desighed to ptetzmt &éﬂtaﬂ mdman giechi als Snai@g bég atntam sizt ditoen elﬁmﬁg‘lﬂnb reservoir,

ensed onto th ta
for I@Eﬂnf%\gé Mg ﬁf@ wnpga?m?flé a0 ?h@l%?m% 3@%&@ apyflpigsuch as air

to p&k Hal sswbbmw&hsrmbr anfethl birén®Rrentifl RSP SE tthey rocessing
contact surface solidifies, thus providing rigid or
compggfient.j gi d encl osure surfaces Currently used sealing

materials include, but are not |imted
[0138] It may be desired to arrange a seal in such a way that, if at all, only a minimal dead

space is formed adjacent to a seal. Such a dead space may for example be formed next to an
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to, pol ydi net hyl sil oxane (PDVS) and "Room Tenperature

Vul cani zi ng" (RTV) silicon. [0135] Additionally, a
Wpergoeidki | led in the art will be aware of thBCT/&G2007/000393

that a sealing process may he of reversible or

irreversible nature. As an exanple, w thout oxidative

o-sing v R oo Dt o e B P el RO SR Sl B processing

compftflehe@.d. @l% 2P SRk a RUE EpARE mdY 1) avERI¥aesy zfrfe@@rigl"lﬁe seal close to
reservoir ter a selected period of tine. In su

the inngs surface ofeiie Fesernod (cabllewerosegien af Figy2dsilh Fr@YSaé%ﬂ psgvoided by
matchaiﬁé thé ﬂ}{ﬁéq%l(ms eofstﬁ lsk41%0 Qhe %@@ctcé}@z{sa&it ﬂﬂ@gcofvglr or inlet member, in
tance gl ass, i con, polystyrene, yet hyl ene or
partigildriic elmbndmrentd;svlwmtlbseaioha ecledt abliguady fmp@&m@@ glee. an
air or oxygen plasma. [0136] In sone enbodi nents the
[6189] Aissioted aéabas,ttbcreirxtwn%mtialcwaltlew base apd gn inleymehuber or a cover

| deﬁng lnégqnae,[gx}lp%é} g}gﬂ{] %lo ace Wi?e #}enﬁn%ﬁi %m ar%%ged Jto atfAth the inlet

memb&ve rth@prcﬁéssldgecdmﬁph@m&ﬁat t}gs Spuep atdynfon ex4rsple lbeaﬁr-tﬁglﬂ A cover, as

circunferential wall is. recalled, that seali t he
well e b rae FBid. WP B PeSiEE vy By for example
as a eéB I NGhbAIBNERS al D8 Ry bObEh sHEEISomRing-a WtioR@ bowl (cf.
a cover. A respective cover may |ikew se be renovably
Fig. 1 FigdQY Wpercbeirgarmanges en theswssrugir of fhomeogessing preﬁpent such a
void Q{}Q&ﬂh I’Heesesér" o‘f%eeéovgp(yr i fét %ﬁibglnﬁ‘lg e é) lof the processing
per op e appar 4t Us (see a
compﬁktmeot)\féherdwyan raddﬁnmalemmdmmnbs frevided oincaltby of the processing
connected to th rocessin artmen t he
comGeR dch o BPoBEEEr, AN AEHE: HEy Barh e fedbective void,
inclu@in@268ccs§aaa thelieserosinbftic phﬁieymbdrﬁlﬁrtﬁmﬂemaﬁ be forfeed.
processi ng conpartnent may for exanple include the

[@1f40] Thel @feth&abersta) for iﬁst@bdbdf arfnmgﬁdi earedvably dil altog of the reservoir
comruni cati on between t reser

of thy RIOSEHEIE SSHRRIEMIFEI XD BIF %Pgwqﬂmav cte T et member

is re&@W higRtgdeAMNt Q%V&e&ptati@d B?%ﬁ[e‘x‘ Ql'e{zlcé‘sﬂgr tRR1eARIENGS a cover. In
an |IIustrat|ve exanp ma e desi ned to
g‘ﬂi%’t@

somepereb@meeté rtheimetnmember meblideSag -deggribedcahoye; I embodiments
wher? tﬁ?eielrflétQ‘P%]ﬁr:fgédelhf;lﬂgest:i1 WEARE Y Ribts afl%(%pe'g{}% %gl‘ag I lt)el; ?T%signed to

an upper openi ng,
provﬂblgm\mlaﬁlbd:l ifak eamhmfaﬂneaespetquoarkSis vhasoanegatpb@ﬁtrmsm ighidle may be

er and. the .circupfer € progc
cesieb i BRCE | Syoares] OF (o BeHoblo B bh T Panae 4kt In some
embdi@@bntk BachUslet af M@I}brzﬂiﬂﬁbf intelts Btpralided witth ¥ gaidei ni mal
dead space is fornmed adjacent to a seal. Such a dead

[6144§ én Ry feriboditadhid & répettdiengrdde) eyqilcdll;r moldded firg an inlet member,

. . hetween a cover (qr an inlet nber) and  th
includey ¢ Afeeinda merntyder ingpngeria ﬁygﬁw«é@m@e S IRy embodiments

the YoPe Shay bé déskgnedSHCibcaive eaaﬂloﬁﬂa%e'mbfurhernﬁty ®edRdigh¥d to guide the
arrangi ng the seal close to the inner surface of the

dispensiggrafoliquid.eing pattisvler liguist dropless imogthe xeserveir. Hag mouap may for

s ST, AT A SLTROS, Pl 7 Sl . s o

illustpative i exaiale, ione eninowte pairs ©f bhees endyhbe defégneidstoa)ogﬁioncﬂ mgunt. The
above

ILhst ance not
mougfi Pich e fERF AR GGt o2’ BEGLE Ut B i EXEHGrhset pipeting
guid®hs depicd®d®in Fig. 28 and Fig. 29.

[0142] In some embodiments the apparatus of the invention includes an inlet member

positioner. The inlet member positioner is coupled, for example connected, attached or

attachable to the inlet member. In some embodiments the inlet member positioner is
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define in sone enbodi nents a cl osed space. \Were
sealing neans are used to attach the inlet nenber to
waQ e8/pe3ddessi ng conpartnment this space may f orP@X$G39DE000393
be air-tight. A cover, as | as an inlet nenber, nmay
i nclude a void whi ch may be deS|gned in any form for

remo, qu I0e 1a rtC v I 3 € m r He St Clg)e\;ero itioger is further
Kablycoupleq, (e afta % hg! ’\f&? ? TREROCTBOgoRY.

coupledGfor ERAmpleiREinderid] nzﬁta@hé(ﬁ&%ﬁcﬂdblé ﬂ)ethé e&efvoRl In Himd dibodiments
processi ng conpartnent such a void, includin

the iplgt Bsgmbep positience dy SaMeyablyh pauplere (ot ratiealied) de ghﬁt Fervoir. In some
0 0

enbE 4 s S SR MORIECTRAAT S suBIR 8Pl menie

positjpmec _dgssong: eubghments rioth it wmognmmﬁthtemd@ mpember are removably

coup{:eﬁgf){} uﬁggt ﬁ?xﬁﬁe&'&p ﬁlﬁﬁé’dﬁ'ﬂlg tfeflgéglr% Bgﬁgtti(lzll\r/?g i/ 8e51gned to position

the mémaab‘d:rngl a;tiifmifrthméwmylntb‘bnfﬁmmdhmélﬁiﬁ&] infEh ﬁlehfhieﬁposmoner
Hstance be ran d renpvably on F op i

is desen%t@ ?Sééb 2 gtachge one ﬁtﬁ wge LaBFRRT eh {ORoP! T pRocessing

compattiRelt TRONREs od B BFLEM tHEefk%&vM%@rer‘ Sni Y eMBOMGlentsSthe inlet
renovably arranged it nmay be replaced by other devices

member positianet s Surthier dlesignedoicepeal |the pronessing compartmentt e sealing the
connécg oﬁ rren E'E \x}dggl‘rbéy g to?)n(%q{lgﬁegangzgg%?ﬁﬁ% &ggesﬁgg ¥8mparﬂnent. As an
111ustpitwe adxampleoftha et isemberepgrétiiney enayuexket meyhangcatl efsncg romdthe inlet

mempit GO RER Dk isRE iy ek BERBRL Lot Gep s member

and BEit6{ROE thef r@feredit ¥f 8R) REE&ink Hogipartm@HE In 36me emmairﬁents the inlet
inlet, In some enbodi nents each inlet of a plurali

memper positianer Ingludes, 3 PiNatng; means syeht aw for] erample depietadnin iélg 20. The
inlet ﬁiEﬁ%&B@f PE&SMichefinda§ %}eé;(tahﬁafe 1S gﬁm téRice Al an a.lpP&Jafﬁg St d'respective
an inlet nmenber; 1ncludes bore and a noun
dev1qen\gtt]a|acqu)tmgcmntnsrtap|1@lnt (rggé)eanmyel)e pllvpta!.;luahounted on a top of the
i ive.
reserﬁ(gg;}?{: Q;%%epﬁ wﬂglil %?T&é) e(ggy %tpa%hgﬁ go dgl[g gglgt ﬁ'lgltg%?ﬁgos?tlo%er. Thereby the
inlet diestbenmian e o]ﬂodzedqtul‘txé,pNGnecpmmve b ehie reseenoind  dr opl et s,
into the reservoir. The nount may for instance be
[0S} dméds t&gaghﬂld en@ntlos plsn Séllat;g:s devideeics lfohamhmg an inlet member
i pett r et str tive. ex
and/ g% o e BBy FEO P appa e Pbiveatieh oo STPiefiby designed
to all@weifilet heRbBOAHW oreBY c{WérCtb Hel]ﬁ)sﬂioﬁEdl $h QNBp Qf tie reservoir and to
nozzl e or p ettetlp for |nstanceg
allo“barb@tch bq}'p iplst lalgmggrmqyp@gl WS@'V%II‘ q@e%gleppﬂoectz'g: position. The
devideQhdades aFirSOR aSERRY HIRIY: STH rsPRNAEAS HesigHed ?ecelve the reservoir
i nvention 1 ncludes an inlet nmenber positioner.
of th¢ ppparathenb the ipwsitionohke s¢oond balsler db, dtfscgneé)t@nqﬂepye an inlet member
and/(ii'o n&e,%} elqle s ttzﬁlc(\ihtﬁg ? onatho ?%pé rﬁrgoé(i) sﬁclﬂeth%trﬁxg tsec%‘ﬁgt?x%[der can be
one enbo ne ositioner
pos1t1(meda ongasop yf the dipstddidee. "Ehereliyt aix:llnted)'ndmbet‘/ha/dr m¢ceived by the second

The.i nl,et menbe ositi.oner.is  fu t r
memfig b POGHOTE ot oG A JELeENpis Fceiyen bt Tk membg dhe term

“fittell® bidAly RIS YO h lgeothBiriz iR/ o2 HPRAHLHGHAL $natdhe i.bNncludH2HE meanings
posjtioner is remvably coupled (e.g. attached) gp“ the
“arrapgede \ayited”, |“Autsig ridace b odi pﬁmenseﬁehon heot proper/2izg”, atapted” and
quaﬁf]&i fo?’l’ 9h sgﬁgt%ﬁ{boﬁ{n?en‘f ld%@w%‘?n%ﬁ@eh'zp ﬁbtl H;@%s g’supra Fig. 20).

positioner. I'n sone e |nen s ervo
By sudhea pivbng mearscthe firss mcmnb‘aad)ﬂ;e second mount may be pivotally connected,

e.g. swivel-mounted. In some embodiments the device includes a lever for mounting the second

holder into a position on a top of the first holder (cf. Fig. 20). In one embodiment the two
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coupled to the inlet menber positioner. The inlet

menber positioner is designed to position the inlet
wWOorneRee3izn a top of the reservoir. In sone enR/$E20E000393

the inlet nmenber positioner ;s designed to assist in

attachlng (or to attach) the inl et menber on a top of

e SuP S B AT SR, S Bl e o

first HORIER Gh sAS erhbsun@Ents thefléviet RRbupl@Bo INERkcd R o, ThI6ne embodiments
roceSS|n% conpart nent _by seallng t he connecti on, of
1

the lgvgeis ¢nuplednieriiodh helders. thb pora¢ emfedimests; thgilevesmayhiaclude a locking
mean@ rf&ocﬁé F’V@lgto%rm@l{eh NBRExariPle ﬁ{]]%yllédﬂ th 'bgﬁggil%ﬁ@g?{t? Ly act actuated.

nber positione exert nec

[(ﬁ'M} t‘\% 'egf)lﬁtneﬁe'm@% t ﬁlea‘:ifr%b‘?hﬁtlloﬁcﬁé?%béro %Zlgdéé a gredeﬁned

pressure on a gasket arranged between the in
immehilgsatipre ateg plngfontetambodgaentpthis predefined pmowbdisation area may include a
t
mole%ggmoaggxgﬁlfl gf%l%g% resgchQIf: rﬁ?o%cﬁrlé% Irlilgy Cbﬁrdrocallxrrg}l-based (including
polymseti)fahé intdydectiadgemn, ptiogphozs-, §iﬂphum|cetbeﬁﬁ aRigen- or pseudohalogen

tione for ex | e be a.s devi ce,
groufiy A7 A SRR PESHIE: (0% TR0 TSl Ooh e ) i rghtface of the

immdBHABon Reenbdk Slay REREE, fFRYnsBfce b¥ Qoatel YvitD Wbrash-ARe Polymer, for
top of the reservoir, f or exanpl e when coupled or

example; wiith short side vhaing| Bre irunghalisapon isuifeneanay Fise irghyde; spolymer that
d
nclob P RN o By ] SRS MBRE bl R incuc

functminglo grompsittes dllwva fore thecepvhlent attadmkﬁnn gpfaargen Ineitter;eﬁob @xample a

a a cove o _the reservpir, of aj ratus of the .. ..
motefliE it B S WRleit yir Bod €S ot 41<G aBB 1% afhpsty e imking
moietyniacludé,edut reerhey lidfted @, ahhenife \¢edup, an tdehosed Eiowpesd tigbl group, a

to allow an attachnent_ of

carbo AT B 5 FBFS 98 BB SHDRIAh exilg o mido cstr, a sy

halidé, 8BREkid¥ CarPRHidine pﬁ@@?h&%’ﬂidﬁ% an8 % HERANANE. 1 A 8Enetfldnfoduction
second hol der. The first hol der is desi gned to receive

into gspecty ek eqxabnt lmmomea@ppamat linkieg moiesy ihay &1t ¢xgmpleTbren given by
oo SR 135 5 K51 00D ) BT8P TS v n i

regard tltat ech-sorcihent imamobhisatiens ardikeslistenuitebla firethg osthadarfdlet invention.
on a top of the first holder. Thereby an inlet

[Mdtbbr seme earnboeldmcmtedhd:)yirﬂchg seEtNds raerdseptoc amolbaile for a target
eservoir. received b

d he.
moleiF Sph aroicitng WPeis &4 i GUY g B sppttign thereof In

such gmbmhhfehﬁs the tihkinganédivtyCindaha kargtimélecule ﬁlayl dt?ﬂnudil @)@Clﬁc binding
ace

pair. @ﬁgﬁg{;:o eamr%st%irergﬁwrr]e ?g@pt%fxgllﬁgcd Eé)l?l,llj ey alqj.gpqrgdnotah@lted to an
1mmun‘6§@bhﬁﬁ @nhteln basédlos 2 PBlyRERREIT %Hlﬁ)dcgl@n gevil gﬁ q glubody, a protein
i ncl udes a plvotlnq means (‘supra, Fig. such
basedypy dhe mgkyriraes orystalling seaffoddiran aviener.h @es“é @nuomumltose binding
[
protefsﬁg\/lrrleebﬁSQ X)ﬂtn)gé %)i" h%ﬁéwéjﬁ@f‘eq vnl%s %13(}% %h F%&g?hgrﬂagélalnm epitope,
and thio mmytci epgopdﬂef the ¢ranstripébul @rctorn:tmya ap@ﬂ;ugbmmheabﬂe,aart ajgosdccharide,

an ol Fepbidbdant Srpeliceny sl ieEmane e PEGRIACE Ao Lgfhe)- As an

illust@ib® ek aBpleSa rérPedtRiéanetaB ceidy, 8acH & tthglehédighin@Ob@Olenediamine-
I n.sone enbodi nents the |lever is coupled to the second

tetraageficiasid (ERTdonethylane @lyroh telragegticy %%.(EG? Agotisthylenetsiaminepenta-
acetupﬁ’élﬁ' (b?b%}fﬁ N-bib(S2H6x R‘gﬂ%ﬁ%ﬁ*ﬂ gl ats%eca 18y %ﬁmmicegc acid, NTA),

I ncl ude a1 otki ng ver to
1,2-bista- ammnmr@xmﬁtlme%NtN'sN' tetrametbte acld EARTA&Nt 2B84dymercapto-1-pro-

panola&ﬁrH&tcgpq'ol), porphine or heme may be used in cases where the target molecule is a
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[ 0144] As expl ai ned above, the imobilisation nmenber
i ncludes a predefined i mobilisation area hi sone
WeRW8asitent s this predefined i mobilisation aral/h@3p07/000393

include a nolecule with a I|nk|ng noi ety. A respective

nol ecul e may be hydrocar bon- *based (i ncl udi ng

pol ymeric) and include nitrogen-, phosphorus-
metalgign.phg o exq;@plgeEDTArfgpgggﬁom@}exF}g% g@ﬁtamgw@le@f cﬂ]b@slem trivalent

t [ exanp! s@irgn 2+

o L R, P P ey G O RAPEAS: (M,
copperd€uf’| r),sﬂnan&e: becahaht(éf@ )Manti Zlmomnms(]ir‘f ), k\ehlimBy\Mpi\ isf sxp|ec1ﬁc for

Ca™". gé r@g grr#gém}jﬁn S a{ %eﬁf%?c 1?8 %ge‘ctlal oﬁ%ylr?%orr ip ﬁ f)mpieécl gspectlve metal

ion olbflﬂahl idfnk alefihés ﬂieuﬁﬂ(mié Qlémél;yalﬂuble abycl)mﬂyx as four aﬁfdnhp‘lg.a receptor
t may for ex i.ncl ude functiona o,ustat )

molegylg &y arrsptidal g@v‘irreer?@q%&ne&c‘ﬁbfﬁmnaafa s ? H‘H{] {igh protein. As an

illustfaf¥e @Wé ed ﬁaﬂ@}(ﬁﬁb‘ih%d & inBthe artR§ ﬂk%ﬁnﬁfona)fﬁu&)'nﬁilék between
acid ["'ecul e. ZE‘$S of a respective linking mjety
u

an ohngntMQe talg@ndamepen ), mickeb(Nio ), cohalaff910- F & (Zlan) iohs, which
ore pAAAHEAVA B P nnbl  ni HOHBeer B AGRREAS. 07 000, 21

ate, honat e ester,
I
l“??ﬂ"é?ﬂéﬂﬁ*ﬁ‘lﬁ%g’aﬁﬁel’é Eﬁ‘ RE of oA Rse 8h op poly(3-8(5)-s-
amm@énmthd)xycmﬂ)omyit& bxapeniyhi2®- mﬂﬂﬁen)slerm‘h}(dmphlwmlb) and a peptide (e.g. a

t t f
synthpBE RS ER 4 ehan s Bk BaffPd SolsPpre S ifHARRE Sos-(o)-s-
amin$SLRAMRYI-20RapenBE}-2 thhﬁﬁﬁcn&%)e hydrotlﬂoﬂimi) eghd lﬁ:alnﬁbcﬁlhn may be
regard that pon-coval ent |immuobil]sations are Ilkeq

1mm‘§’ﬂi$§b‘?’b af gyrfach e of RPLYAIRSRYISHRACAE) BN . inpepptisn qfa respective
buffe?é&%u@ém%hﬂi%ﬁttﬁer&hﬁaﬁd mﬁs&ﬂleﬂﬁy @?}Xng theSafmeGR Qfe@c!nbed by Asberg

ecule for a target nolecule such as a protein,
etal. ﬂUmBmuU(awma22a568%§§3ébhar|de or any conbi nati on
t hereof. I n such enbodi nents the Iinking noiety and
[Q142] trasogest embdiments arrespeetévd lieking moeaty hascbasn mfaired by a reaction
e
o » FALonsCIATH 4 B AFROGEIAY SBSESRHS MBLEGHDy i may for
exampist b¢ dedimdetd obtaia pdinkpeptothty dhatthas d lchxn};caldegrehaolﬁ bpecifity for

d n based on the ankyrin or .
seleofg et is”s A7 plihe” B Mt 15 RRHER B eapiad with a recepto
moleétﬂé ttose thiget ntfeduledtBieNrecthitor Idﬁil'e@ﬂ)é AP eh®tarpetr Pokecule define a
npl ex virus glycoprotein D. the hemaggl utinin

SPCC‘@E) .btrzsiﬂag PaR €5er [RBOYE anck BrlowpeBy R fFﬁ@CEIYeaF%Eﬁ“?“p@ icgmplex, such as a
coordiRitive ompl®¥ Cor AédvAlehOHAGhAPEd fPmed B PloERSAGERN A CbABlex or bond
an ollgopeptlde, biotin, di'nitrophendl, digoxigenin
the premrpus lmbtng|m@hty| 1abgmg(cgﬁverquggtowoﬁw)' lmkxgg ampiety. As an illustrative
hel.f
cxampld, HSLGELIENBFE e =S5 RFPAGTIE Lyl e s o
the salsstrdte( &IEH A) r;ecqjtckryﬂnereeulglfyr: oltartget makcelei (secaalsal ab &(6) Alhe receptor

mole%ll?e\lgsg%/ etp&é&?ﬁ@ﬁ&i %tg\%g thlq.Emggpgis cﬁ‘llclh) t&at a complex between the
recepEUrtIfld)lbéiIlé laA€ Btd Bnldfs EhoidWf A formed. The formatlon of this complex may, in
I, |s(o an1nophenoxy)ethane N, N -tetraacetic

someaf'en dyrpgmtsy Agsultingorchenpart el ths: fonmfefwaq»foq cw&l%b%@prf‘cﬂ 3 result, the
recep%?rn%lbflﬁe Rinf¥ESR {émbntme Rsﬁl? ith Bf QQ'?EF:E S E thb ‘ﬁnf(ﬁ\ggﬁ&ety The

'ecule 1's anet ion an” exanpl e, EDTA forns
linkirggommpietyxhagiin turrbedn quomerteal istot gnottiey Hihking moietyval ent and
tetraval ent netal ions, such as e.g. silver (Ag+), _
[J48L Addnhydhzm)mo mxn@miegeumsvn@ﬂ for cxpmple bueacjed witbra peptide,
prote£ %ﬁ% sac % o%g)luczileo%dél Hl%}‘ %‘ie%u?e thMaS% (EAI TdAspeciﬁty

eCI
for a selected target molecule (see e.g. Sanghvi et al., 2005, supra, for a specific example).
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Ca2+. In sonme enbodi ments a respective netal chel ator
in a conplex with a respective netal ion or netal ions
WQ28/p&d3¢ he |inki ng noiety. Such a conpl ex i sPGIs$G2007/000393
exanpl e a receptor nol ecul e4$or a peptide of a defined
sequence, which may also be'rncluded in a protein. As
an illustrative exanple, a standard nmethod used in the
The rgsultingmpissy may fertingancsibea raeisy that ipknowain te art as an "affinity tag”.

Exarrgﬁ% Qﬁ%?l&ohgd %Tf‘es gl?&%(?é% ‘%ufg %ﬁgﬁﬁ hli'xf)i}r%é"i)) &A&irﬁ lﬁ%ltf&ﬁlllead'l) digoxigenin,

oligopisedient epbliphistiding)s apf nmeummlmlmr drnnoain omaltascelund;ng protein,

glutaﬁxll(;&eié-graxb%ferg p@e)l’ 'g‘%{nrog}l 1% él t ! at | Yﬁe gﬁﬁ?‘% @[(%é geptlde the T7

epltopé‘f'léﬂra- %r%étﬂﬂﬂ@@;@@xﬁhr thmpamy)y |n}32t056 ﬂ)hhldi)mg'l Proteia F((MBP) the

hydrochl ori de) and a_pepti nthetic peptid

HSV ofpiigpp et fife sTaBRast G PRk i PR B sy Fap-Clu-Asp of herpes

simplSk Xfitd§ gl}%t)pﬂﬁélﬂ O3 1hd @m?g‘glutmm %HA) eﬂ itope of the sequence Tyr-Pro-Tyr-
am no- 5-"car box - oxapentyl ] I ophenyl ene

Asp- Hyldl?rocm?rpo"f}'ldé)a mwhtlteahnwuﬁmtwmgf the transeniptianstagtose-myc of the
seque%#étﬁlf%h? L%{l I%o%%er o Liydosi doxane) by incubation

a respe aqu ous sol ution thereon and

[oﬁ]%fataeﬁwhxr ﬂ@gm i té;gmﬁgens igsg,gagﬁe ﬁlﬁé‘?}d F% f%%bfa &h Sitibody, a

fragnsamiréhessolf od ia memaeeonehmdmgl maletile mmgannbodzst likérEimchersn Examples

o BAR, B Pabl 0 e T BSHASHRL£7 Byl it chin

fragﬂdﬁtss(sw ﬁ%ommﬁh&)cﬁx@ dBsdes.€R., €0alobFBBS Lattl(llaﬁlﬂ)n@9 437-441),
|et§ that has a chosen degree. of Sﬁnglflt

decabodfes bt far gl deutrvgho/ Immanelogiepnlfe Idfef%p ﬁ%ﬁ/l%’é?—%) and other

domdif §AtHAR:s Qﬁofteﬁgt @tdalv‘"ﬁéhd?BE&g@zHBP@mb eBU h e 432L498). An example
target nolecul e.’ The receptor nolecul e and thetar et

of a mtemneeusjémdmg modgsulsi with astihedynlikg dunctionge ds abnvtémahafed on a
polypbeg 18éN2)ft ?Xl\?gczhﬁlsﬂﬁ'ﬁl& (to rzgég/g%%fbéz W %Q%lg g*@vé%asmwzss,
WO stvm@ZStByBetmremah,ngacNam AmdpﬂcexUﬁA (90l 96hk89|8r1908b ligpocalins,

et S R i G NS R LA, ruman
Apolifdbftféin ¢5, hufiin raéaeslgaéalmnaleglymehmssdgqiauﬂa 15and-daidingsites that
the surface of the substrate with receptor nol ecul e

can hegpodified s¢yétat ihsyeing &0 pelestedyay] ame)reglmkq%ﬁ kpptens. Other
non-1iR]t& ;'/klx%rdgc sCHPRPhEr télﬁgc%lﬁ.cﬁlhﬂ §%5ﬁ0ﬁ19§ sblcAlddNGubodies (see

noi e h that a ctonpl ex between the receptor
WO #oR3%1{9)epratedhst based pm Kienapkyon @ca}ffqlé (MosamedL.KThes al., Protein Science

00437 ti&ﬁ-PzgrsS ot ﬁaga?{@zhﬁ%e Yol (WS AARRLY R M Steins described

by Skaﬁ’lﬁi (J Asfod Resighit, (2(]09) rigc dpvdi87)oAdNedtins] setranectins, avimers and

bi.li sed on the surface areas_.v
PGB GTOBE 59 R ARIOHRTSINE; YPeHRES NG PR TBHE domains in
seveﬁpeé’l?rsﬁﬁﬂ:e' RESHAS UBNermah NK i 611 T2k sz%wdlogy (2005) 23, 1556-
Al d am no or thiol %rou ps may for exanple

15615 ciedamwiemod frsap e demangr dusten fibepregb.sontai thire, 15aps that can be
engi efegol%y ?ﬁl&%hb?Sbl(ﬁ{ ﬂﬂ%’bfﬁhh} B toRt Fsu{(ﬁllt g &aﬁ?rﬂle N. K Current

esi red speci or a sel’ecte et nol ecu
Opin@ngin Bm‘ﬁqih\uology (3006) PROB3- @5\8pr7ﬁ¢traﬁ)@ctugs, sﬁggwd‘ rﬁ@m the respective

v IR i LS A S 4 1Ry i s oo

engntémaﬂble@esﬁéd smathgr(mleo lf&@tmay; Wik, cal it @srpromm hgaﬂdl; tapéloligo(N-

bi.otin, dinitrophenol oxi geni
alkyl) glycmes that differ frorr? pept?des in tgat thi SQde chain is connected to the amide

nitrogen rather than the o carbon atom. Peptoids are typically resistant to proteases and other



10

15

20

25

30

ol i gohi sti di ne, polyhistidine, an imunogl obulin
domai n, mal t ose-bi nding protein,
WQRWBAeBONne- S-transferase (GST), cal nodul i n bPEEBG2P07/000393
pepti de (CBP), FLAG -pepti d% the T7 epitope
(Al a- Ser - Met - Thr - Gly Ay-dn-dn-Met-dy), naltose

~bi.nding protein HSV epi tope of ..t he sequence
modifying mmswnéeﬁwaé{em aweleuhlgl%ﬁs Gstlopammgabilily Ben pepdss (see eg.

Kwors YPU €%nd KlolSde®t! ¥SIPUH €nBmDsod '@ﬁ)d’/?'@@,%‘%kll@b@) idre desired, a
epl tope of the Sedquence Tyr-Pro-Tyr

modifidng wednt Bray-bispsedtythat Auethemiscrepges! tlr/n/ affingtyiof dhe raspeatiye moiety for
f th
B N e
[(lalllggtllbgorl'lle lell’x%l)ﬁ s th%@ﬁ)ﬁl&laﬁls 1 clrugésogﬂ: %:leéfrl"ocgg? 'aerlll{grl'@mfe.g. a bar

anti ér eo
magnet)ptaai elexﬁam&nbﬂ, rmll mgaym»lfenagrretwmt leleatrbmngdzys |arkeny combination

there(];ti:J %%ﬁ%@vg%ﬁec&&é&?y%ﬁéﬁ éec EQ{??&%FI% E)g pos1ll oned anywhere in the

appaat3Oh®t GBatapabiy bf Qﬂ@(ﬁﬂing fi$ Cef¥otric dhﬁt@ﬂ@lice%r electromagnetic field
triabodies (Iliades, P., et al., FEBS Lett (1997) 409,

respegtivel v 419 an YRty exampls; #ifeay be inclyded jin thehase qf fhegrservoir. As a
mﬁh%}"‘lllﬂﬁpclt@g'e‘i%ll}allgeﬁrll ?l@&lr(((?eolg@ be %lu&% iR %}1 )b?llsl&ﬁf)n member, for

omai n ant | Trend
exampleandetmof an ¢le@@3¢hip fig. Fig., 4F484 490) An exarrpl e of a
pr ot ei naceous bi ndi ng nol ecule wt h ant| body- i ke
[F19AL 1 some ﬁmbadlmn@l e lappardtus nncludss|opp eystrere dghiceshor stacking a

e B e 5 B AL Sy S AT 074 i

apparanBa dn3op of kodtiet Qﬁﬁﬁraﬁiﬁ Ad 8B8trdtdR3Ixamblepmne air¢ular, indentions depicted

t roteln the hu n neu
in Figo 1B ik 86 Lo RegbieNe Hileliots rtnih SABGPIS, B gpesponding
protriioRUSRA fufBér hp;mtaé laBeor@ng o yhe dal étion P A4S $6MmeN@Ghbddments the
I i gand- bi nding sites that can be nodified so that they
appagfu§ dn¢lydesemecaragorsrgvicep fogt dtaghing gndies segyeing the apparatus on or to
t feifu
oo B e R g P L neapparatus tha
pr0v1(ls%daﬂme© emB87OJuch ps atdesiresl tbapthumondmomhcm in
scaffold (Mdsavi, L.K, et al., Protein Science (2004)
[0152] &1 som@Sembarinents thheappagasusafurther isduddsoh dfe¢diiz module. The

feedlég %ﬁﬁ%ﬁﬁ%ﬁl&@%nﬁ%‘?&ﬁ%&f%ﬁ?@gs%gggo%m%ﬁgﬂtr f ée‘llerall@l dllows the

flow befluidriotandor oanofithe roaesdingepinparimenti\in paeticulardntoadnd/cs out of the
al omai ns. t hat .occur strin of nul tiple .
reseryiSAn TG BUPA MaL R Pl PRy Pt & ifassservoir, for
instasbe ©fa @l port.Nal UeseBiwd %HnﬁlaQQBe (a2FiBd ?aﬁ?/wﬂ§r§6m the processing
1561). Adnectins, derived froma domain of human
compartpieBh sueh as theobasai thet gircamierspsinl WHkePr 8 £AVeeor an inlet member. In
some?%%oﬁlﬁﬁ%ﬁ%tﬁe%e&%ﬁ@%k %@éﬁh% ra%l élﬁtgt Iﬂng%lg% r%s%e&ﬂl'qule? channel is
des1gBecbt(e’alllmblt]r.ggﬂoWZﬁ‘Oﬁédlmﬁ 1l1’é§15®e655&)v01r‘|’ dn isame ctribodjments the feeding

moduger IC!lf(% A o et C gn%ei $Ct slr*)\éstéxbeumgeé lg {lﬁr{%&i&g?%geauow the flow

of mt)diﬁlhl dut d)lﬁmlgd t;:sérbair Elas’d)n’maerﬁbl@hmﬁﬂtﬁ ehe feedingafodudé includes a multi-
inding (ibid ). Pept N lc can act_as protein

purpge GARIC ARG (A sSBIERE PRUA 41 1% SRR Ehanel 1 sompebodiments

the f&% &lsémb MdbRs bbitearSinil& aﬁh%rbultlét ARARRQCLRHid @af Reniscible with
e nltro‘%en rather than the a carbon atom Peptoids

the harvél qfythe dignidydreple mey fer @@nmlfob@ albassedatecflow into the reservoir and/or

out o?ttlllee{eg%%lll' %(/lan@ﬁ gn ﬁ@ogﬁg l?f%ﬂmll?lfﬁm?scmaltﬂ tl%]ﬁ&ulﬁ &flthe liquid

erne
droplet may also be allowed to flow into the reservoir and/or out of the reservoir via the
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Kwon, Y.-U., and Kodadek, T., J. Am Chem Soc. (2007)
129, 1508-1509). Where desired, a nodifying agent may
Whog/eed3d hat further increases the affinity dfCH$@2007/000393
respective noiety for any ongsa certain form class
etc. of target matter. [015&1 In sonme enbodi nents the
.appar.atus i ncludes an el ectrode, a nagnet (e.g. a bar
1bahﬁg§ﬁ@ ;; an electronagnet an array of magnets or

roma nbi nat.ion.thereqf . A .
(B 18 BOPRE S BuirRhua ESHTE: ARG Rt FE g Prossapizing device for
applying iptdsauie do ainy vdl@nenti dr pdie oA atBuA it i flarRpkbthedfed to the
provi ding an el ectric, gnetic _or el ectromagnetic
pressiging 45&@5&51%% DIEPSrIZINg defice {or s apelechatipsiancdite cre pressure
onto I?r?‘edhﬂx?'sﬂ&? gk & ﬁqﬁlaeﬁn@%? 1rP£n & ch&sfRl YPihk- fee?ﬁ’n%‘m Bk hﬁ{ereby the
| ustrative exa an el ectrode may be inc in
pressarﬁ mabodansg det n@dlumemmélow ide th aegsheoit, rto fwhiah dhe mpectlve inlet
g E) Jnd
chamgérlrgg gﬂﬁ)dlg R‘%E%gedaggg ssé‘i' aﬁ)g{ %dégé th reﬁaﬁ[Em degéc\?i ma in some
embddimersts angagng sealpigufeaicletsyclnés d chdwvd. il ad>me Embo(mrleﬂts pressure applied
ar at.uses devi ces..may be designed for
by U PESHHARE de VB A5 P BTUNRAroRBpd HeEserkgr thereby o example
causinf |it'$6 R b8t O AKP Ir@earoﬂ Th roHleaémbodifidhis RS p#@d@uﬁilﬁgi device is
in Fig. 16B and Fig. 17. Respective indentions may
demg@%&rﬁw PhERE RERIVE FERoWE FSTobyotansine sredivn, e ef ﬂwtdhéq flow in the
[ |
e e R e R afirar u il e - e oy or gpphing nesative
presstirgr may tfeicimistagceabel flurdly sonnected toraa aylshichanns] ofvtherfeeding module,
theregy ga&%@g&@@ ggnt 1tf)1fthe %gs%lgvé)gr? é(%awﬁjle ﬁ %sl glfllg \yncgf}é‘lrnlécrp ttg (ﬂ%gvdout of the
reseragihi & nespective pressumdzing deviet niag fpeéaimple imtudatonbe phgingp, a syringe

enbodi nents the apparatus further
0“14 Hé‘f?k‘@gnha"r? edi ng nodul e. The f eedi ng modul e is
conn cted t rocessi.n art ment
(4R dorg SRS et e GG MoRR G N BE S SaPRRHsdp thspprocessing

compaftéheRt. qc}l@&%éd"ﬁ]g ﬁféﬂﬁ@rrh{il'}eﬂir jindtihcRahdlude EctnettiefiidodhQ@ting means
out of the reservoir he feeding nodul e nmay for

to allew prpdilifgte gompestioalang/og SifRRRCEO oF TS VAleald ¢ edingfegdule to the
Inoakﬁﬁgé&ﬁ arthént@ port. A respective port may be arranged

anywh In the processing conpartnent, such as the
[(WSEE In E&ﬁe %Hbﬁﬁm&'isemé r@gaﬂﬁﬁls of%he %\%ﬁﬁ@ﬁ 119(!111&@ a 15&Voir holder
I'n sone enbodi ts the feed

such !amlpudnégg acser\fwrelnoldenaﬁh@pwom esspryoiri hodderr maeftbecdvamed to receive
and tb %i\%?ﬁle.qg& (;ilg P?\Loltﬁgrtr]%g]%sérbg ¥'vm ﬁ{altjer'@hl @1 edlum into and/or
n "SONE 0 S the

reservoir. eedi ng nn
out oif[ltd resh@sma(’see alsb deloo) aTfihehppafhtuempy also \necladet Ihé‘ftns for mechanically
hannel dto w t he fl ow,of nedi um out of
movif g PELaing AT Parfuiar sl Jhh frasrveir CRAOT S REe oS8 odipartment
An illg3rhtikbesk ampla bt subl! iiR@sLis G afiglon IRIEhwARR i$8&s¥hed %o receive and
bot h an |nlet and an outl et channel. in some
to agitafis g reservairs Hee ggitation gemmaé therehnifasilitaie on canse paitasing, mixing
and ke B Lr (0 Len UL CLopbAL 15 m scibl e with

i qul et may for exanple be

[(YS6PWRE hé&ndd QY r@ée@m & bio T"aﬁd/%?%gﬁu&l"tsalﬁ el &€ the present
ng nggﬁ%l %Ie

reservolr Vlat dium 1 nm sc
invengion in¢lhdes| prqwd@ng)an aplearatuq as descrlbed above. As already indicated above,

providing the apparatus may include providing a device that includes a reservoir. The
reservoir of a respective device is defined by a circumferential wall and a base. The reservoir
is furthermore capable of receiving an immobilisation member (see above). Providing the

apparatus may further include providing the immobilisation member, as well as disposing the
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droplet may also be allowed to flowinto the reservoir
and/ or out of the reservoir via thefeedi ng nodul e.

WQ o08/8%318¢h sonme enbodi nents t he feedi ng nodul eP@l/862007/000393
i ncl udes a pressurizing devigge for applying pressure
to any elenment or part of the apparatus that is

1mmc§b1fil§aq 1¥ 1%81]336? En%lg Ctiég nr%%?‘g(gfé ezg(ééc%l%;fz Iéﬂeg é)g%ef:\élsscfrg% ecgn}partment of the

appmansniﬁpﬁﬁSSure onto nedium such as a |liquid, present
in an inlet channel of the feeding nodule. Thereby the
[1S2F The enethyd ofiube inveatiore durtiver tiaclhid@wispésing ke medium, which is

1mm1r[s$1 %311131' [rpgd Z’fil\gtt]tﬁg Jlatﬂh %é{‘%égt: frtg(l) \é}%pqlgrll)l@%tnﬁflﬂg Eg(ﬂlusltratlve example

the appLHEY hiadl iRQuE Yh Gflet R iah aSANR: BFRGHI VR theonoditm B allowed to
seallgg devi ce such as a valve. In sone enbodi nents,

enterp As s (Rhes piHiupteative yexempley the spparatup gnaje yicdedeaan gipgpr gpening as

descriBed! JHTVES ?ﬁl%ﬂ st nfn SEHE iRkdiam! 1%94} G0y u{sparncg)@:npélﬁed into the
causing it to flow f the reservoir. sone

reseregih oAl @emst ph quﬁms ssu filled mofo dbe ireservogr thas iisgsmeticieot to achieve a

| yi b
i —
of th@ neSisodr wiére gheél aninobilisAiop eefber ig idikpostaVineethdassd@se] the medium

or appl.ying negatlve pressure for instance be
may ff? DI Jhin dISPREF Bl REBOIT ASfhFRel 2t e 1 9Eer LB g after the

1mdei’l‘i’ééh§n nicfee li%\’dlg;%ét?d fHerdik dAéJEB {IMstriteve’ &aRHYQIiK oné €mbodiment a
which it is connected, to flow out of the

device agdy a/ts:wrvou\wr Ia,rgpléed fivss thereafiay theznpdjuardy disposedyintodhe reservoir of

the d%m !rl{gdt Isgt%etfﬁ&ltlgo*g ‘%F%E%Eﬁer ds Sc?ﬁﬂ?o@%ﬁorgg tﬁe rese 01r The latter

emboﬂlmcht ngayrfetuinstanse be wbusehl i 1;1 ademtec bedd ttle fdrmatlon of undesired air
essi n art ment . eed
bbb SR ERINE HOTABE P AU e BRACT i o compartment

there@ft | ow or facilitate connection and/ or di sconnection or
renoval of the feeding nodule to the processing

[(nsspaypmam the &h&GIt dfinmedingd ENADEH dRNieServbie iaRREToMNIIo entirely
the in en i on _includes . a reservoir holder such as a

cover ggﬁtq{@e Qf h%&}l}é{&lllsaﬁiﬂ% n‘rﬁn'\lhgf | Iﬁgsomgse@}t‘pgppents the amount

of méAhMess fRKerRfors %ﬁffﬂ:fh%g té @nfiRkHELNRr aanﬁqﬁlﬁ d?b;Yl@{ ithi®bilised on the
reservoir. Pivoting the reservoir may facilitate the

predgfined; ismmabidisation satacs@resr obthe grspestve amsternsidr s'4r§w In some

embod Iﬁﬂﬁ% ﬁ%eaﬁgunﬁslrﬁgﬂ%pqgélﬁgﬁg@ﬁt % (?\ﬁér gg&% #ﬂ.ﬁl Pﬁfggt?on{ Qxember but

only stffiicientj o tphelyr asemwwidatean dthﬂett\hmhq:nt antsdy rgvering the same. Such

U N AR T A G

usmgt ﬂleaﬁiet}ﬁile adI6r aPpREtOIJf. thENRvaRtidna(de@ NRERYLICY .M Velev, O.D,,
reby facilitate or cause agitating, n1X|ng and/ or
B’O’”fcir‘l’fthéfiﬁcﬁbzo&a bt 071 n Q1 414- Uq@é SnEXdmplehe reser v0| r.
“b% The net hod of processing a blologlcal and

e dstde 2ofurther mvdws nay e Addegntinh d araegsmble with the

meduﬁ}ﬁoﬁ‘ﬂ fhe r}ﬁo@é@sxﬂ@ RhipatttheS aQQ§ﬁé 1B66 dBBOYS phTeRd bE "i’rgé!rfere with
i ndi cat ed above, prOV|d|ng Pparatus may i ncl ude

dispepsing A diesieedaliqiud ideaplet nhqreunnémthers quid of dowesi densithmay for example
r

v S HR e G A LR B cfes o e o

the medium in the processing compartment, e.g. in form of a layer. In such embodiments the

respective further liquid is typically selected to be immiscible with the medium in the
processing compartment and maybe of lower density than the medium in the processing

compartment. This may for instance be desired in order to prevent evaporation of the medium
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is furthernore capable of receiving an i nmobilisation
nmenber (see above). Providing the apparatus may

Wa uo8Me&3d ncl ude providing the i mobilisati on REF§E2007/000393
as well as disposing thei Qilisation menber into the
reservoir. Thereby the proceSsing conpartnent of the

apparatus is forned., [01 The neth f
in the Hg‘bcﬁf%“&%] COPRrHRE ﬁélad‘dﬁlé‘]sﬁ?%"ﬁo%’i ? HE ﬁ’é"d’i“%}ﬂq in,fhe Processing
comphaftmeMTh&EbdA & (Yi’of)é}ﬂh&% dattsbsl @nffouhd 6r 4 bél‘ﬂ'ugro%l%ﬁh @bmpound, and
into the aﬁggratus an illustrative exanple the

the ligwg apas lmsa or oihwatgedn guch embedimgaty the mgthed of dhe prcesng invention
thus ﬂblphﬁék %' ngﬁd ﬁfhﬂ:hl ﬁﬂﬁﬂl&ﬁle‘a\%ﬁ the Iﬁédlﬁ'mf( éﬂ%ay e.g. already
Iustratu exanpl e, e apparat us may | ncl an

be dispopat indbe piokessang aeyartitieat), asowhich T:hof)]ugder tlé:nssy dlpmrthatgmedium,
o TR RY B LS RO B B Disosin o

respett@Rdiquid fay Batarried suf dtiadl §Bint botidelueMg ikt BEHBd 6f e invention. It
coverage of the predefined i mobilisation area(

may {hRomeenRRAMERS SRAGUAMHASIOUS B Yt cRRpHARstYERaY 16° tlﬂéudy droplet and

such h PR niedfinh aR snavpfs@s hsmaak} ﬁ@eés%@d kb Hhseﬁfrﬁélefn\éeiuh only after
the nmedium may for exagg di sposed into th

the hq@sleimrdetrhalgéafega emmgbilispd on g\]mglmmq@hsajxonaﬁcrgbertqféhe apparatus and
the mle ﬁ“JS#ILﬂO%Q& n%]th'g‘f‘gq%?\rmx! of tﬁlé %&%?I%‘?Qs therein. As an

atrv odi nrent a device with
[ f
(AGETE Wfpd B Eﬁ?#évde?@gé rf&fﬁwf hPRIOEE hian%a TRl Woptet (see
abov@tfﬁl&eldwé@diopldt hayibelodtanyrdedived viohingt. $tposefbr instance have a volume in
rese e Ia er, enbodi nent may f i nst ance .be
the range SEAB1 gl WEaboRt ! Ff Holois % e rapecsbpu{f L ALfe it 500 i, or
a vohﬂhé ibthb bir%& offaBsut 100\l €6 1ED Luh elandied @E&S%l@ﬁd)ffal vohi@above 1 ml
iquid into the processing conpartnent thereof. [0158

]
in aerWiﬁ Baome enmhodipenin reayire faghen pdantiong of the draplet, %ryém@@m In this
regardss tﬁé’lgﬁlm&f e?rﬁgant WilEBd h\gv%leythgto%ﬁén by QQHI%&QQ%%H rvfoﬁﬁﬁ‘e (such as
of t I rmobi |1 sation nmenber. I n some enbodi me
e.g QamBu the tgspastivl draplet rhay spi rlmt)r%n%l@f drapleshwhen cenﬂactnr@ g surface.
.. efin
Wher?%\églgisﬁlftjggg Li'éo ﬁnge%r Jzial géhe!g%ox{g dthggnsétg(g(% BF ‘ﬁ% {nlv r?tgon suitable
volunpatfoes dregles of 4 setected Iiquad oan exstipde ﬂ'EtBﬂﬁlnb(h ammmtallgwf
nmediumis sufficient to cover the i mobilisation
[Gﬁhbémheltmbreahé methekdf afchemivettonpiaciutiys disppemgabatiquid droplet onto

e pig b om0 PR e el Gp B peEfinkd ipgnobitsation

area r@sintRde HRpdbaiptthe deopded @h Awvhere wilthiPdradbve!thie Agpari@s of the invention
nmet hod and?or apparatus_of the invention (see Rastogi,

or a pgrt theresfe ncluding mywhsroWithingr aboys the qroesssing sompariment. as well as
the reserganf' %pale%&xﬂdﬁﬁllsﬁﬁor?ﬁéﬁmeﬁ )In s&gé— ebodifiths tﬁi@&'o'bfég is (ﬁsposed into
ermsmmrmy th Is tmmscib
the rqsh@omwm the anomhsm@swwgb@mtmbhnasa te@ng:tlas processing
comp }tmgx?t 3: ﬁé’e"rm?%ﬁ%?m oBjlis} ﬂ g I%%Sr At tEle ges?R/%nSI ng a
3 TT P erel er

esire Anot d of
R, Bl i DR 8 s o o
immdblilesaton fnankex)ﬁudilhthamdi dispdsad bh d)epmmfaees ﬂiaﬂg patterned in such a way
m of

that ig%ﬁ%eﬁgnﬁregé&w predeqineg rlmmoblllsatng %;ea thus Sf:ontlglctmg or covering the

respective surface. As a result the liquid may form a droplet on the at least one predefined
immobilisation area. A droplet may be formed on each predefined immobilisation area that is
covered or contacted with the liquid. In some embodiments the medium that is immiscible

with the liquid of the liquid droplet (see above) may be disposed onto the patterned surface,
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respective further liquid is typically selected to be

imm scible with the nediumin the processing
waamipesdtident and maybe of | ower density than tINE/$&90UMO393

in the processing conpartmag . This may for instance

be desired in order to prevéent evaporation of the

medi um n the ocessing conpartnent. As an e
for e’sampé&g;r fa5e {eelben ﬁ@r afraliHogmaanie ee thsr igaehilisggon member as
1nd1cé%9d%€6$éTETHeréB%ry tHéeh&th' V&P RSt lUFpit asiP ot GO 'IG%@[U Bk Predefined
erfl uorocarbon conpound, and the liquid may be a
lﬁmﬁﬁdy@hmbmfmater In such enbodi ments the method of the

present invention thus includes providing a |iquid

[Wqﬁﬁ]chl peme rembodiments i flﬁ?t digsidrdenpleh isvbrasedwpte the at least one
predeghé&ﬁa%oﬁ‘ﬁsﬂio%pa? ggf/e t;lé‘ pattén %l{/ ﬁ&ﬁa%é ' 'f}ﬁaﬁPs‘EnEgl{fomr@H@%%xnay in some
embodimsqnissbadiffetunt frogua stcomd bquiti drqpletc ehichng atosgbaequendtage used in

the il P BraR igriont FirBRog HE T FonST C b RO g ample be

carneHh@JU Beferet digbsinig! anyBiheliins A6 tREREHArARL] ﬁlchﬁlng the reservoir. The
dvant ageous to avoi d contact between the |

I d
llqmdo?fotbweftrstdﬁuu% EORIch i fohBptanesha i 2dusous eoi @uidsmedium. In some
emboﬁﬁﬂerksedigﬁééuigeg firQ lﬁ‘]%fh 3113 ot bt e rat R P ﬁ@béﬁn@f‘l lifimobilisation

the 11 qu ropl et 'has b en 1 mobilised on the
area alsenipbliutlessaddingrat Aeasbane, of a plealitpph rcresrgansm($)do edippanatus. The

micro%éa?l %ﬁg?o J&t? atr%)ge |C§@§¥1¥r85 fi ru?){dﬁ nlé‘BQ%Pélgg%d IpHE %16lg4u1d droplet.
Furtharrhd)nq:wad rdspeplied rhivesorgiiosa) is Thpalle qafi ddherigy ed ﬂmypredeﬁned

(&ﬁ i desired volunme. It may for instance have a
immabyisafign sYifacharedange of about 1 pi to about 1 n1 a

lﬁ%ﬁﬁ%ﬁn@ﬂéﬁfﬁ PR pSirgBe 3 Bs het  Pag B5Tatrrnemore,

typlcstr@nﬁbﬂemeroalsﬁds@@ bffoth®fesi@u¥Iubate @BOY.S. RigM 3 A Nstép ¥). AB¥xplained
nbodi nents require further a aptlons 0

in t he
abovegy .ﬂz}b Fesiduah T s e surfaceapfacthatdy of adowertpurfags eneegy  than the liquid
of thé"fl ﬁlﬁ%oq‘l/bﬂ |an(?%f 6& BT th\é’f}ﬁﬂe%ﬁﬁﬁ& é’neg%}og fife Rédium. In some
arge vo suc as e. e respective
embOquﬂtsepnlnragn gippunt auiﬂﬁ@emtrtaldoscr theowbidual sunfaee is disposed. In other
embo‘a%gén%sc lg[%/v%gﬁ)ldga ?tflmlé@g{letmgﬁﬁg is %l](liedlt IIr#1 gt“h embodiments medium
is therenfiendrained tiuleheé)hahmollawred nemiseibtlr oiptliein ofi the surface. A further
d | d ca be det.er mj ned
amoudpEiie Hart i IO gEqpisedf EREp B EoUhL e RS ik 13A, step

IT). The¥ROhmt T ligusd aSs @Uf’ﬁ@l@ﬁﬂ fadol Eethk igistisle amldaim. omeeeby contact
the predefined i mobilisation areafs). Di sposi ng

betwe&rldb‘r bguigrng theeesisualyerfased-o theonrriara that éﬁwOfa?%téﬁOSﬁﬁ?OUt the same
surfaée[]%' g%&s%ﬁr}ﬂgdl t‘l% e.vah@p! et anywhere within or above
t he

aratus o I nvention or a part thereof,

[Uggﬁlpﬂfjb&ﬂe gRMEE Eﬁﬁb}%lmhﬁ R"eAPBHE of Iaeplﬁfaﬁﬁﬁéishﬁkgoorgamsm(s) is

artnment, as we he reservoir or
added wpambdibposing ofurthemdmeeunt pfi thedimuidinbo therreserwoit (see digoPiged 3A, step

di sposed i nt the r ser FQ 1 QL9
I0). Thg Fqor an%sméz) Qor 3 e%qu%rélpgée?eelsncle%i Tl in the further

amount 0f:&qmd rigurthefmere] ﬂienmcb)prganmst dragapdbie ofmadbbtihg &ﬁihle @iedefined

. nber into the er voir 0162 e od' nt )
1mmqr£ﬁésap?lh SHIERCR AE31 é\llc egntfo(slluﬁg{i %upgeggg ﬁgls%ffm cel? culture in
mlcr(ﬁmﬁ o at | ictddSAt Fign lﬂe’ﬁtxke Emcﬁﬁfé%nfsﬂ@tsettte dSwn at the interface

%osed on the surface that is patterned in such a
betwq;ga € Hepmipgible raediumsangt thpéggl@d Asewpll @agam; thept least one predefined

1mmdbﬁf§&ﬁb$ 2@ bP @ paflerntd" WErif QN LACHiN Bl HOVIctAWeddMins may be

cultured, so that the liquid can remain in the reservoir for an extended period of time.
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respective surface. As a result the liquid may forma

droplet on the at | east one predefined i nmobilisation
WQRWE/06343@dr opl et may be formed on each predef i PEHSG2007/000393

i mmobi | i sation area that iscgovered or contacted with

the liquid. I'n sone enbodi ments the rredi umthat is

bIe theI'urdofteIr
(R, B s ephodimenS et ricgmb i ot st il APanige b Rfsposed onto
the pﬁb’d@ﬂﬂé&mﬂﬁ&ﬂh%ﬂoﬁ%ﬁ Bl a \frther Qmodht 6f thdi 1R ishdlided to cover the
quid onto the imobilisation nmenber as indicated

reSId%?é évléfaceﬁrer, dhg liawd is ifethe ramgvedofromdhel resgrveir frthe aepagatus. This
may k&a&%e%ebdé’&ﬁﬂ% ol Sadr eI atibs gr ggegrg?%@e?aﬂlgﬁé?é cdrgpleted Upon

sone ments a first [iqui | spose
remowing thet ligmicha drtoeh:s of thnélqpndedteﬁiinm eni themtrtdastl qns @rddefinei ipemobilisation
area ott 91tehpre?tt %’ﬁé srér r,[%coe dl ebsg-gcgﬁcf ]rl éﬁfo gn%e‘réiotglh §1e at least one
preddfined iattadIrD§ned embbkﬂlﬁi&ntsSthaﬂlqaldefttﬁe ficis? rliqui:‘d &gplevapdl theliquid of
t he nmet hod aof the ,eet nvention. Disposing.thi.
the Srcppérlqugqﬁ?ﬂewam *ﬁa{}‘ bt R enty thedsor i ifter from each
otherbef ore di sposing any nediuminto the apparatus,

including the reservoir. The liquid of this first
[0169 THosdrskilledtin theyarf will dappséciiie thabthe phesantliaveitionehh thus provide a

pluraf'rlillq%iiu éses&fr:m d:g’tg{e %qleggss. t%gga g{l&%glgg g slégé;ggglfvrﬁg%ﬁthfel irngitvidual cell

cultufe WERKd arsaskpﬁrre@wehnahﬁﬂsamlIﬂaﬁﬁnaﬁevms dkpdrRfdis RNB patterned
or a plurali . mcroorgani sn(s) to the ‘apparatus.

surfaqgse hatiec plyy aﬁats Aglls) sughoas Begugrineonas| qepuginosgpprefasably adhere to
hydr@ﬁﬂ{g)gu?fapg atedS | HEI8CaE0 ali rl# tg %‘gﬂrogﬁaﬁk Qhrface areas %Satr%ano C., et

thernore, & respective nftcro nismis capa
al., Maddréls Sagertce & Eegzpmw@‘C (2206) ﬂﬁ;tﬂah2r94@1t i on sur f ace
area. [0164] The nediumthat is immscible with the

[0116q11D¢Bpo$ing hhse diapldtcbntio ¢ipd predefineddyetgh eydmpbi,liCI ympinobillisation area
may aﬂgrlg f e fq_xg}&ng g]?e: g(rjq eqtt%sﬁlgﬁ%}rsglsglng}f %g\l}%}zp th Sgr%plet may be
dlspehMI adit:l@é the prddafifed Bnrhblsilisdtiohaes, arcﬁas tfdirahstmiceQ:f:ntaally or sideways

wer suface en than t he |i of the liquid, .

abowaﬁt? . shinc,FmBediipsas of i meihad of diroinyetfondhe drrRlg)ys dropped

onto ﬁ‘rﬁi/&ﬂﬁre@ﬁﬂhﬂt@tﬁ% meeiE @APRAILIENESpARRd Yn B8 pREdREg compartment of
sufficient to cover the residual surface I's di sposed.

the apaarétuﬁe In Ohss cRmaRadiments therdg@laqmufﬂrm@fl togetherc withethe respective

u t
medl er eafter ﬁgﬂgs?ﬁ)é%%@ Fﬂéa gagd(%fﬂ?lﬁ yer %prt:' ﬁrlntg% Bree of all
embordﬂdq:msmoﬁ tthet Inetlodr éfathe. mﬁerftlmntthe rdrqﬂctwrstcaurﬁedt toebé immiedsed in the

medu(lrgeith g'reghcﬂr_ﬁll d)fqggefr t 1sI cl()jfl B e I gle g‘l {fn%ﬁ{s\él ;glgdlum it

thereaffer Sifkk iigtoahé nieﬂnﬁﬁJVWheﬂehEBl (Sﬂlbﬁret dmityeidiflonts ohhie @iface of the
cont act bet vvetgg t he Ilt}w d and the residual surface,
Q

medipmor 1taseends ¥ the dirpetign qidhesurface phthe madyup. the sane

R AR N S T W R g o e &[Ygrl‘grs%‘%“s

examPfe, & &1rsﬁéﬂ's&aﬂi ?nﬁes brovidedd e dispBer %a‘&p%gmg ﬁlyf WitdBRS device or
anount of | CIU| into the reservoir see Fi

- 9. FIg.
mechagiam ig ogger |tq yrovﬂq:eand](hqumegaaqlfpgm efja dgsge él)zgnlf;ﬁ@ples include, but

are fof!1 I{lﬁéd tga%ﬂleggﬂe&'ﬁ_g?@#%}oggrg@% E&mtehnglgg&es I%é/[‘lﬁgé ump-based

armun m cr vor gah
pipettoay apdristabtic axlihr:prs; noucheoff hisgensidgf indkget d1spensmg (1nc1ud1ng syringe-

solenoid dispensing), and pin-transfer (cf. Rose, D, Drug Discovery Today (1999), 4, 411-419
for a review). By means of the dispenser the droplet may in one embodiment be disposed onto

the surface of the immiscible medium without contacting the same, above a hydrophilic
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i mmobi |i sation surface area. Such enbodi nents can
therefore be used as a bulk cell culture in mcroarray
WO 20089063136 depicted in Fig. 13. The m croor ganPGREG2007/000393
settle down at the interface,between the imm scible
medi um and the liquid, as well as on the at |east one
redefined. i ilisati a ea o% the

surfalid 5103 of B0 g eati R JRinEy

densi€ bt UleedhopRP lighidtis 16Rer han!itke ﬁﬂaﬂufn@ fHﬂ'tl'Ib procthim compartment the
reservoir_ for an extended period of tine. [OlGQf
e edigm (without

dropleh may l@r@@ﬂq‘—qﬁ%tagy‘&her@ retayhen sirfage eqfethg immisgib

con 28 PRS- FREET D R 410 s b

means 0fes magectie of auadlecmin ﬁakle(lacleémgtm)eelecmﬂtahq Selflyrinhgat another
enpy e v0|r of. t appar at us. Thi.s . .
embad PN e8Pt Mo, BF Eibtiedapres T AR OR, SEred b, ki in o
proce@hgg QQ)Eeral ﬁh?ﬁls I}])ysrlneﬂimgﬁfceﬂiactUﬂﬁﬁeﬂsﬁ{thVWh&let d&ired cheddispensed
roplet of the liquid remains on the east on
quanﬁsﬁlf'édw B RS WiRSh 18 DX IREOPS § @aalaf:raﬁséhﬁq% 7nUg patent application
20038000%ge. Thereby a second liquid droplet is formed on
the at | east one predefined area. In sone enbodi nents
[01'79] laisGdicated aBdiR, fnl doRde drhbdidests QRpBlind Rk lti(fiﬁ‘d HfdiWét @nto the at
of the second I'iquid droplet are identical. ot her
least gyl opriedelited immaotiligation careal énchudes edispansime cthe Hiakd alroplet into the
7 k t t
proccf g SorAEne ik Repl RS, B8 oo RRE 0 Pol A pitin the
procdsslsg wempaﬁmﬂnte inchsbing sheosida wallsrar s claviee onselted aontp tha processing
compS Ptail hl%a)ls dlgi/# gl‘lrl'lﬁ%ﬁli gg‘?%l Cr#g%%&e&ﬁ?xg@'lmobehsatlon area or it may

first BX @&pensedtas awy othepdbéatibned defiht@absvd and tishenfler bbafirected to the
cell s such as Pseudononas aerug*nosa preferably adhere

predefiged, @20 b ispng eghodypents, theadroplet ps dispeised in{grh imggiym. In some

emboARHERP 'ﬂﬁbdr%pl%{-' {f & SpenSddeéitto (RALUrERE Q)f aﬁ' imn$dbildation member, in the
Material s Science &Englneerlng C (2006) 26, 942-940).

presenegl eBbsenesefsinygmedismd l gore corodindngs prnea@e ioh@dlispenger may be

1nser€¥ daﬂlngargéljteﬁgto d{rhg.qﬁgq l!ujgsiﬁ h@ reo%SI ) g@éggﬂgarﬁnﬂ%ﬂ)g 28 d?’sggns[e the droplet.

Whemrthe tlmpletrwoﬁ)lewdr dqmsltg ehhnathevmnﬂsh:d)lﬁ tiqutielf theenbzzle may for instance

t er
gorblgstance where the

=3
o3

‘e plaf Shg B G Bk SR B P ot TOBH ppliel s driven

upwar@®tupdet 6f ohtte thenpratfimd fr@obilisflopt ales WHtKIAPGE Afae thereof by
and/or directed Iinto the nmediumthat has been di sposed

buoyaneytfprcepingomesnhpdinening deeRrsing tubpesugh pathsmgeszle pha dispenser, is
pos1tf3§19dE Emﬁ@@ﬁfé‘lﬁ%v% th@ %r&’l'éﬁﬁédeﬁmhéblfh@ﬁt%daﬁzé)9§H Eteﬁ"xﬁ lig. 4C or

respective ne I's Inmscib
below |t1cmpx@deﬁned hmmqbqlmatjord mplaetdepicmdt indFigotiP s s oo dither illustrative
t e nvention the draoplet .
exansfERE) KD bensBia, B2 P LARScx oo B2 oA b tol of pfipffe o or s
capillafy tube. 'ﬂfeﬂ]ﬂhlfebtlvsdlqﬁenbd:rghﬁy ccdﬁaiiﬁ itheyliguid of ’tlhﬁiroplet and be designed

i mm sci bl.e e it thereafter sjnks into the
or sdiglg frrofis oAk b |659%PU%%%&CWS The el of 411p: 4 i droplet
in a iB&UTHACTEo Hcilithe thEBielithg bf h Hrcﬂﬁﬁ@rﬂfiﬁe bittldt B a Aispesdet, Qme surface of
of the surface of the nedium Where the drople

the digpegses peansbel coptef swithya tberd@ahﬁabléd or eophgbipeepating Aswh as a
perﬂl?rtgg)/@cff I s&h%& %@ﬂglg FJf zg?(%// alﬁ)%ef) TR ¥oHE Embbuifilefi €the Qispenser of a

enpl oy any suit
liquid may be agitated briefly to break a drop from the end of the tip. Such methods of droplet

release can be used individually or in combination.

[0171] As mentioned above, in other embodiments a liquid droplet can be dispensed at
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mechani smin order to provide and di spense a dropl et
of a desired size. Exanples include, but are not
WO Ro9B0E3¢ 0, pi ezoel ectric pipettors, piezo-ackCUaGWH7/000393
pi pettes, syringe punp-based;pipettors, peristaltic
punps touch-of f di spensi ng, |nkJet dlspen3|ng

any 1[1ie4 :}Jihs:té]‘ngg 1¥(En|8? (91? gg q)??g%ﬁﬂe R 3&29%?%/ aﬁdﬁﬂ’]d subsequently be

directed 98to. As #h 1hﬁstﬂalﬁlefdiﬁmﬁler e EéMld dBypleeany befdisgefised above the
di spenser the droplet nmay in one enbodi nent be

medigp élpﬁé demched in th@ re3¢rYoak: d he fliqpidedrpplst way Hhea heeallowyed or forced to
contaﬁvytg duﬁﬁ%@(‘t?'é{gar g 3@ or@%’é’ﬁ%ﬁfii S%I%Iet ma ﬂr}r%letr)? allowed or

Icsurface area of an i nmobi I on
forced tp pasettlhreugleﬁbamdimnttp theohydroptibn swfachara thiteis decededywithin the

f th et liguid.is |ower an the iumin.th
patterid iFack oS o Bililion BV SHREF reerelle s i gl may be
dxrectannwhﬁéeal iatt Ocdrtagn divectian csuoh as Elﬁgwaiﬂlb(ﬁﬁlphflaﬁi ¢red 'Ewmat it is able to
t.hout contacting the sane) and subsequent| e

reach ptﬁ% iRttt e Eheoglﬂm doplst Fpethsy b %?éaﬁqscontact the
predeﬁﬁecﬁmﬁﬁ&ﬁﬁ&dti%n%eaan electric field (including an

el ectrostatic field). In yet another enbodi nent the

[0d7PPInSdoniBRmBSIiMbSP ANRPH SlopRE dra S1Gafity hRred¥ rxﬁé\y:se &frmed on a

a nediumin a processing conpartnment by neans of

furthe patteraed sirfaseddionlst fanmapien mayiin ghese embodimspisferigstance be carried

ou LEBIAL SRTRY B TRRSHEGH, 1y RO gERRTH i o

Kusuin@dti@ja, A, &ndeanarsg) dolergmmr §2008] é&b@ﬁﬂ-?&ﬂjt ‘fhe further patterned

di spgsi Li droplet nt th east
sortc SRR ORI rophil Gabob i o6 B ffed ap SFameltig prg o the
1mm0|bilmw:1((ih (fhdﬁliﬂeg.t Upbi Ctoh{’aetd or Qﬁeil‘icbplals i akd @%’@érrr]lgdr h&rg'ace of the
roplet ma spensed frqom any | ocation within the
lmmogrlﬁe%%rgvﬁ Eb&‘ﬁa‘i‘?lhlﬁﬁtmaﬁ \fa%riﬁa?%q thereons iR somg gribodimepts one or
more ﬂaﬁﬁ'd(iﬁoﬁleé ehdyast diflfy FitheR 0RGRS firfide SP{Hé%ﬁﬁ%msatlbﬁ member in a
may be di spensed directly onto the predefined

correspapdiBE Masget on area or it may first be di spensed at
any other |ocation as defi ned above and thereafter be

[0473leRirectingdhe deopkitaaeludingllgwing it fo erfemnthe apgsiem tlaitis immiscible
. . S
it S5O0 B |Gy FRRTEER LPSRALE TR b BN 5 mechnicn
force sfichams ianpustiivei prastsurm Awearb diystrativet bample se dogplarof a 11qu1d can be
. abgenc nmedi um I n sone.enbodi nents a
cispefy B 855 Bl B8 P Rear Pl TR RO REMEqiion. Where
desuddn 1tt1h8y frdaeasderte diopansed frefita pesitiors RN &epdrpédiiuldilyebeyond the
re theggroplet i s.of |ower %an3|ty than the
POSltlpmfstbP T Safey A, efy cxahple plyrghcas giewed along the

dlrectRJna&Ieﬁixe %ﬂ:@roftéfﬁltmgﬁénklﬁgtth@Hrdﬁféi‘%rmeeﬁﬁ Jfﬁﬁ&ssﬁﬁemay apply a

fornmed I|gU|d droplet is driven upward under ‘or
force pp ghephiquié frapdad tlila’mmmlqsga\tqmntyéh@ as firstlyisnftichent éqmlﬂczaw: the droplet

to engé? %S% (m{mb L{@ye%i)% 1t]c erg z%l (l Uniefp %&gélgg rktoic'h %r’tmentI In these

I spensing tube nozz ser
embomnmnts theekinetimerdirgyt of ¥ rasbecm/etdmplptr Bdeglien ehhn both the resistance of

the mpqRid 56 Bt sy G6aplefh° e i o Dntn® bl gas passed

the sufl'ﬁce/bf th&Vehelitin iYe khd bﬂod@%h@tdoﬁﬁ)aﬂmﬂphﬁ& ifuﬁtheﬁhore exposed to the
di spensi ng tube, the droplet may be di spensed by neans

same fgrcg, Thefarceds thep, ssvﬁorzsﬂba%pfﬁqleaw aggglerat lroelgbér@ple&@ a velocity
that cgas%p mﬁqm@a%pfée% Bhd? thidgeh W hlaRin 806 Gk PRlEhe@BEHERE area on

the 1mmob1?15atlon member. The liquid droplet is thereby allowed to contact the predefined

immobilisation area.
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or adapted to produce and break a drop at an outlet,

such as the end of a tip, to forma droplet in a
wWOonwds/oad3eTo facilitate the breaki ng of a dr op HGTSSG206#000393

outl et of a dispenser, the rface of the dispenser

can be coated with a hydrophobic, and/or ol eophobic

C ' such as. a perfiuoro arbon il msuch a
l‘tlg?l[ 1 Fape awe@wenfsn theomethe gs CIE%&‘n&ltE‘bLﬁE‘é‘r droplet, for
exam?fe B ity o i0Red 8ir et 28 adg b3)l ?x{ Suent &nthfdﬁﬂ!,‘nt@t}iylﬁﬂnd droplet is
romthe end of the tinp. Such met hods of drop
typically ebarged: hpforr: corfaetingniievinedinm in the proecessingi mpa@went In some

enliHEE ESTFE RSATHE ok SURSE TR AR e cppgimens,

the hqlaxdrms detng ¢Haegeﬂrlacbeﬁozzwbcfnrmbelhg slaipemnd aheanotired embodiment the

T RN R N —

forméERquiddtdpddt i$ Beihg chatpad] forextahipld B Blcw® ¢f iofdiR€d hir.OWi ehbodiments
dr opl et then be allowed or forced to contact the
a‘?fo&rf)

were ﬁé&w@m pletrtahtterent ke rses-conerrs morgAf dhege dighids may be
1 beorakinfl $ighild"
e
whethes beforeer aflier dispensing, tpan@ms@égorgm clau;gng)ﬁsmme commercmlly available
charg'gmf% tag %%1: g \gl%?zgcg eel‘aé{%)r%{ 18 X C Ie{ o ah(ge(reirt{)ogilj #]h%t for charging,
only dialr@dtlbmﬂfromumh ehtrode] e:vvaeqaasmvlemmaeghtﬁrb Cget réeased &bm 4 charger.

able ta reach the i bi ligati The |
Many ThaBn€ dbeds g fomessid opalete hont Anenahey Siueisflige adapted
to prdvid@Pdikpendér with 2rRAifichldy 8ff intefestOMe enmbodi ments a
liquid droplet, or a plurality thereof, may be forned

(01751 somd@hbdidhbmIthe thefot fifd8desek ueg th Qg ORlt drEplef®Yan electric
in these enbodi nents for instance carried out via

field, dpelpding apj elertiopatie dise sehy thaf Fhﬁﬁireplef Hesllaedprol@reig enter the
n ewfiu
medlﬁfgoér}ginicpeﬂé@ tﬁ%g% qm?§%zaﬂé7?ﬁ%gﬁﬂlg§t%ﬁg éﬁgé;'nbef;_‘ Typically, in this
emboflimerts ethe Piquich drepdetshast hewn whargediab phe@ashefroﬁm (Whm)e&n another
Si L t
embo?ﬁ%@or% :}ﬁc? O?nﬂ‘%@% é relx;?(ﬁpn {he &Pglgf lﬁ?%lla? ¢ oﬁp de tlg yet another
embodirhdnt tlkeempthbﬂ archelds empdsargetheﬂrdpﬂm td b’ﬂthbil magﬁtw aid an electric field
er, the.d

such {FRF R dnltid® BitEeeo Beawee LIt 6 smist Dy and f pass through

it towehrd el imdBIRdHBEN PRenitee. BUinbBfe? eﬂ)fboﬂlhfént fReRbplesntdlioWed to enter
menber in a cor r espondmﬁ manner. [0173] Directing
h

t he
the mgdiyp) by mepnicofigpvily- divp g this qrabaskiment thméronteaisl}rﬁawer than the
medu!gh%ert'@ ilcl¥ed § B{eepﬁ%ésgin% Qgrgbg%ﬁklgvg{j %Qﬁot‘hquéﬁlgodlment allowing

, can I'nst anc y exerting a
the llqexdhémpbalto fenter ghe umddivm andpiospass \tbropgle 36 taveard Abe ammobilisation
ative.ex e drop :
membgr I i AR Sr do o ERhgbilipet MEreSss Hhisbd ctectrostati
field, tahnagied¢ fiendj aal graeidy.t herein. Wiere desired, it nmay for
i nstance be dispensed froma position that is
[01g6p Enstintdmliddymbiety dhieddroplet 3aslotvied or fdrcéde pasethedighale medium
and tg{r:gﬁalctlt Wgal'é{mcg)él?qraggn ée%q?g%yglgg@sd#fuagkb eggq%?lg/\r/r{agnet% field. In some
emborSRRNSF Mk hivenod! AR Sleclit/miBABEC Held Eﬁfeﬁﬂﬁﬁteﬂa‘éﬁé‘tpﬁ{eydroplet is
a force on the |i quid droplet that provides a velocity
immabglzedjon thierpyedafingd fimmabalifatien agga) efthenmmptilijaipn member. Where

desired, a liquid droplet may be neutralized after charging. This may for instance be desired to
enhance the stability of the interfacial interactions immobilising the liquid droplet on the

predefined immobilisation area of the immobilisation member. Discharging can be performed
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to enter the medium whereby it may al so enter the

processing conpartnent. In these enbodi nents, the
WQRRHW80PHd3Eener gy of a respective droplet is higPel/SEHAR000393

both the resistance of the di um and t he deformation

of the droplet at the contraction. Once the dropl et

has passed t.he sur. e, of the di,umi,n rocessin
by mEg AP AEHECIANY STl doNiseToEh % SUBERIS NoBIG QEBstat charger.
For diseh&@ing[B6thfpoki€i€e hfid hé@iive S Yors BBEIhEh@IVe ah@ generate ample
accelerate the liquid droplet to a velocity that

charges, f bath; signs fog @@@trﬁkzemlbtl shpuhd be notadoibgihnfor mieytratizatiognpurposes,
t ' b i t .

amplé!B meemg ts? poid ﬁ}og{ﬂ%g qga %%agﬁ@icg&%ﬁse?lg%{t/ '%gf)ie g@}gaétdom taffdt object.

Depend.lng amt tlhhesqb‘toeeslbfqonﬁghrammfl asecldrgn genemtdrOaddl]chim apparatus,

neuts B R oRED bl orfe%fougﬁ%lﬂ&"f‘e e RERAET P onl zoq
[03‘7{7)]pf eS’%lC?il ?chl)c!él% %)th rocsuc{;;ge g&g%@gﬁ{) 1&an)© pf:rﬁ(grme% once the

hquldmh‘oplm iHast h&npﬁﬁﬁtbbﬂisﬁ@ ewnhar piedefined AmawBilisation area of the
gb di ment dro é .S cha ed before ente |ng t he
immapgiSgHQD menher. gﬁe RedimeRdaF meoRess mayenqverlessi e started or

perfoRfdd St HNEFIGR ol iR tlw ﬁrelnﬁﬁﬁ&rcﬁlcg ehe@roflict REB&H. allbWed to enter
anot her enbodi nent the i iquid droplet is dispensed

the medipmy that if mw&lewetb the limnidofde 2iquidgiropleldi spenser,
whereafter the formed |liquid droplet is being charged
[0438] bysowps embgdiments of dhe n@moéeqf tag invention Fypesing thesdroplet to an
elecﬁ%ggrﬁetlgl HER! idcYud@l I@{)ﬂ eo(flrogfe{ f il es ﬁxeI |o ?s% ﬁd in other
used; one or nore of I qui ds may e se ectively
embOdhmm@@spOﬁmg tmdmplleetomlf ejwmdmaggetm f@@n&hdles Attﬂactmg thhe droplet.

Attrach pfegcz?rl rge%% i}g §B§§§gpgarlg}??rbeﬁ§@ % g?{ﬁ cg rgeei)fg }‘or instance be

achlemmmﬁm: df\elaauaidsabl ﬁmﬁ&ﬁﬂ&&ﬁme@t@ @hes’p‘écatﬁld’ﬁlébng)de t118 included in a
| oc eeC ic c rge It 1s undeystood._that,
devicg BE h@H’é‘feQ‘Pﬂ’é SHBWWO ‘a"i AE of Ap Riegire chipde€r Bigedt).

7 G PORARETEr hgTend oednelisSieidcisCaVEHC g fpplet may include

magnét‘{@lllkl%@ﬁ&tiﬂﬂéi matter, 4Qsh b8 PartichBY Iif %bheﬁ%hiey eﬁﬁ)sﬁg aRé Aebplet to a
fovi de a dispenser with a nodification of

magnpt.lﬁ gﬁlésqxertf 8 forsg op theswpgnetintlbuatirasieble matignskef that the droplet as a
whold ﬁ‘f{)fég@ fo &Tf&gﬁé ﬁ]lgdﬁ] rldI td hg tﬂfo%gilft gr’datS © I ka%z& Oﬁlemember.

an el ect ostat|
The ddopiet eay be afaiabtodved repellédby emagoemﬁeld in hesimidati mannanas a charged

TS T —
field Beppliehbefgrathadrapict @aterd Be nSddag@R. InSdthérahethdds @B @hﬁﬂét is allowed

enhodi nent t he nethod, incl.u exp 03|n t he drop|
to reag] etipPes i1 S"é‘l“‘delﬂli’o%’/‘é‘t?mdﬂgtla'é‘g (& ft i meRt etopRscfierent

from h HalgHERSH &S AAShEHerhBR1iAERP 'tlfetmﬁﬁleﬁé’ﬁgld%@iﬂ@ﬁsteﬁ%nmq addition to

an electric field -such that the droplet I's forced
such cﬁberefmce\mfsm difegtingthe liguid rdr@rletttqn ‘éxemeeﬁeﬁmcblnumtuhq@ag@ area on the
patterg%% Q#grae g? h%g*ﬁng% Its ?ﬁoﬂ Q?rggﬁ;k (ﬂ%@{\t’s ail t{lehcéroplet to

enter ﬂmdnadmimyandaarmswﬁmgrgh\dt toyward' ylm mﬂhd)blhsanoh hnnanber are achieved by

enpbodi ment. t roplet is hea t han t d|u
meanf GF R Efie - I QOB GELRUT BipgBRPTRURCIH Rytstminaied once the
interfadislf key IBARGARIIGRYdr Hﬂ@w iAgrddiend imioBilie OBk qtqutcp droplet on the
nter the nmedi um an pass through it toward the
predeﬁ%gppqtg]éﬁap%area of the 1mmob111sat10n member. The droplet remains immobilised
on the predefined immobilisation area since the buoyancy force on the droplet is not strong

enough to release the droplet. The magnetically attractable matter used in such embodiments
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menber includes exposing the droplet to any
conbi nation of an electric field, an electrostatic
WO p@Bd¢3136 magnetic field, and gravity. [0176] PGI/SG2NE7/000393
enbodi nents the droplet is | oned or forced to pass
through the mediumand to contact the inmobilisation
ns_of an. electric/ gnet c field. Ln sone

nmbe
may Eﬁﬂ@&lﬁm@l ¢s thab Praidsotisurface wathean rifigitydeienrtan maliprgallowing
for instarlc€tf AMREBAdsebt Srotifie p@f)@&lsehuél&c' Bmbidd S8fr QBrdpbeinds (see
predefi ned |nnDb|I|sat|on area of the imobilisation
bekwﬁenber vwere desired, a I|qU|d dropl et may be

fter char i ng. is may, for i ance be
188} A8 derhedl e fnsomt dipt imjerty thh SmaPdiskien grember of the
appaﬂaﬁfs e ir@@ﬁtldd"%‘ébid'eé aiphetakifyeof] Iiré’dé'fi‘iie&j 'irﬁﬁfoﬁﬂlsﬁ’ﬁbﬂ Qiffface areas as

predefined i nmobilisation area of the immobilisation

defineds plpnsie. fomiinstanee gi pyrabibhobeydsentrilys sstisg araasndcaprdingly a respective
a\%&%}‘%ggﬁb alds¥g 3y thd ARaRIEM| J[h%elﬁ'e A G eftfor> SRQ én%odtlrﬁxents of the

electrostati ¢ charger. For discharging,
methpbef the veveation magandlude dlqmsg@veplataht)sobleqmdrdrqxb&ts vetodhalplurality

of pr%igﬁgé |teiegz g%bﬁhlﬁp,ﬁrnﬂﬁ%qu%uggtsﬂg%g%: a@ p]hg?hty of liquid droplet may

for iM3Gute B idispeised belowd of eoveah® lpﬁlrﬂl'lg Ldiftpﬁedéﬁn&l)hﬁmoblhsatlon surface
positive and negative charges ought to _be provided t

areasge.g.4p @@%ecbg}l%a& tman%rrpéﬁim;qxp@eq) AbqvscAs meptioned above, the 1mmoblllsat10n

 memb@hAPHE 3EhovabH 8L R E&riih ﬁﬁ@'b@ in@REd Qﬁgrgno(;nly after the liquid

apparatus, neutralization can happen l[ocally
dropletsrhavgthsen dispesechonrige dminbalfsatiom truember 0 A7 Fihglendispenser may  for
[ r 0
1nsta£é/ef) C&?Qecgﬁtg?egg dd]gﬁ%nge tlEc@:? &8?%? drg(?) %?le?{ aalsf)%g é@l{l@ 1ﬂ 3 processing
compammbtl bt 8 @thralitytdfeliypesctes i IInayE te lempslliyleﬂ Iasatsamm tlﬁreeAs @h illustrative
E nnnblllsatkgn nmenber . g sone enbo 1
xaMBroRS ST AP MK {of QP& OF moze dispensery 3y %P?e tﬂé’bspﬁf‘seaﬁwp urality

of dieplets @irediBi Bhtol B pluriity for predHined CignAGIHEsdtd8 irPBé Gfreas with a
has been all owed to enter the mediumthat is

relatiyehynhighi yriacerengy. W¥here qlsmpdofhsm%ng ligiifl dreplepmay be carried out in
paralleD TR drBpieCHE aer@%%gh@ B alﬁ? ﬁ](\)ﬁ%ﬁ%ﬁjet@fmatyhﬁclude a biological

|nvent|on exXposi the ) '
and/og| chemidat samglee tfor nfstaellcal a| smilnldefsom sbﬁbﬂenhgngime A process may be

perfogr{lgcf) Iogtém ﬁ ger o? ft{lé legnl(rjlelcatld pth}raflté/ngf? 1?119 Hfoglets In some

exposi ng -t

embodiméntclg ﬂlf&trértt @cddemglstpbﬁ'odn@pdnedlffe%t saples) Gn adiflé embodiments the
re eIIJn roEI?t by neana of a eIectL @ fiel

Same PLOFCFHIS H Hlerentsapelgs-Jy one 9f thess eapedimepigell samples are

procelsibdsébﬁ@u&ém@di qthiBel2sé AP ACHo¥Ess ein%ﬁfd'ir%dﬁ ﬁl@rah@%ﬂiﬂx%@esses is
in a device of the invention (sfgra for exanple in
4F) .

perfOfrmdﬂndhe Blyraditpef ligud Hroplgteingparat] [0179] In
nbodi mrents where a magnetic field |sa%gglled t he

l%ﬁébl%ﬁom%ymbﬂ@mm@ HhgHEeulanwhgrethe p ped imppbidisation surface

area §ﬁ'@ﬂb RO Qﬁ b& BHRlesPa ?xﬁﬁ&u%@ﬁﬁ'fﬂnﬁxﬁ% nﬂﬁ&g ﬁlte method
to a magnetic exerts a force on the magnetically
furthert mcladcsabnmowmmgrtargu ofatte uch he adta(malt @tolesulg ashbleeplurality of
a7 S RO AL PR Y8835 Db more
whetladr thiyacdyesf formitégedf £ corhyler oflby Mtdahs of 4 ebvhlént band.i Ay Miatter may
droplet _in. a eI ctric field

be thg?aﬂ'g?et{}agt?%aagahar gmclpggl? may dikewisg, ctedgsa target molecule. As an

illustRDO ek 4HRmE Staltg@?mﬁﬁ&r}ﬁ%j Be i Shdlyte %a@mhbﬁdecbﬁ{ @gaﬁnﬁm Sor example
dropl et enters the ne I n ‘ot her net hods
a saml derdsted; frora [humag r non- human animals, plants, bacterla v1ruses spores, fungi,

or protozoa, or from organic or inorganic material of synthetic or biological origin. A
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to reach the nedium in sone enbodi nent including to

enter it, by neans of a force different froma
worigsee3ids fiel d. In such enbodi nents the magneRGESG1081/6D0393

may be used only in additio to such other force to

assist directing the liquid Aroplet to the predefined

i mobi | i sati n area on the patterned sa&%ﬁce of the

respectiverBial e gw PF insiABes be 3 Rrofipet NuGlE6 afifanrlsculs: |apiRt Yegt molecule,
a pestiéi@e FORRIR! a §RcRIMRmJIB&I IR IaNBRA % RRmBAS S iRtk Qﬁ" gRei t

toward the i mobilisation menber, are achieved

[0T82Fn RImAeHBARAEMS afdeRlcthblel Iﬁa&@mag 'B’@QGh;S’[EJ‘ foSort 1|Ei€luded into (for
magnetic field is term nated once the interfacial,

an ingorporatigrtieiphmarker withisy oprefain/peptide chiases 6 8sPanpnYbW.i eal., Nature
Cherk Sl TR0 5, 08 RELAS il TRBL BOLE T may

instancerhebedriiek dutoto mbeitqrthe eiﬁepcmtmbn ofrthiei ﬂespmuve)moiaacab with a linking

mmetgn”gﬁeg?]va{t]gbl? gﬁ%ﬁ% %%g g}eag A é?ac aﬁ;ég?% ?qtgya ow co(r:icentratlon
or anfuhf 8C4 flpextiveiniekerUs €ledted percent@rddslinkaiy @BRYiePmay for example
magnet.i c partlcles that provide a surface with an

remagavayigh] § 19 reaghiqawith Aetptest malecals gfor arconyersign d@ apggher linking
m01e@t(§&r 4SS R1Bs dﬁf:@&@rhﬁ&er E@Rﬁdlﬂ@%aa/n}l@ 5 1‘ﬁclﬁﬁédj§1 aﬁ%ggent used for

Ot'her conpounds (see bel o descri b
the cagtyerson dfia linking meigtdo mmﬂagr hlﬂ@ng mmby ISuglaa mrkenmbbq: an optically
detec&i)le lgl?eé,a#)ﬂl%r }Hﬁ‘e Ofr tcljl?o gb\fl%pé @feg\éf g]? Tabfe 191%%1 ﬁlci , but are
I ne A TSATTON sur face: ar 8as0as
not hmhl'ed/ &, af organmsh@lam&e an ehgymé, iat rgdiofctivg ol wpéscknte an?dAdSIf (&Eemogemc
Accor respecti.ve .appar.at us

moiey S oSt st h BoRIPReDRe K ERN ro Ui, & BISCH, COMPISE & metal and

colloidabgsd. Wﬁd&)ﬁhﬁ?y ahgdioRdtive dmido 4d1€ fludY&Béih PdtRIBYyanixe! $18&arboxy-
di sposing a urallt% of liquid droplets onto the

meth¥}| fireresaeip, &exgq &efb fitihpnze2- @xa-hgdiﬁ@z@hﬁrylc coumarin, dansyl chloride,
rhoda!rrﬁHP Birhih s L%Hﬁlfaﬂﬁ eE@srl lﬁoﬂh UBQ’U ®OfCaLéag '}ﬁue® Oregon

rople may |nstance |spense OMIOT a
Green®yepyreng; eiiss«'myngf xqnttegef acrrehinq, roezines, sy casny thim,f @yh Cy3 5, Cys,

r ner .as ed a
s SRy Fosme’ SRy E R R SPGB RS L P3Pl Beroniaase
maygee«rmaﬁbwmmsnmwéwe;anqﬂ@r voir and be inserted therein
only after the liquid droplets have been di sposed on

[0188] Asnindichted aibboe) uhemirpnd ddopletnglag idcluipe ras aragnaicall prattractable
tance consecutiVv di s e li.qui.d dr.opl ets. at
partclq o PTG THEDSTFALY P BORLE P P FEred Byas “magneti
partidid " Usratrhighef bdABP AN ERERetBYarlfle 8HB) 80iR4in AiarfagRfi€ ferromagnetic,
tinme., As an illustrative exanple, one or nore nozzl es

paramAEnglife o5 SUPSIPAraHIagpelits ahaterialy SHBCpaamagRstigi B)gtanab responds to a
magn@hé‘ Feld ¥#h Qh n@d@@{i gt'lé Rl Witk 9 Rsdifi ?%]ﬁl{a}’lexﬁfmagnetlzatlon

predefi ned 1 nmo |on surface areas
Magnetit partigleb 9as|¢d gh lmumm@r@fm Ieggmpl‘e\hemmedcedlyr adjlable as Dynabeads®

e d Qul in_ .
fom Fh RS oo s el B Spadt o MfH Yl hdpes porous las
beadd frﬁtﬂl@P(ld ) &tmlh?yﬁbmwmdﬁs athbt sdup@is Cich ap Moﬁhef Applied Science,
i cal sa or .instance a_s raom er
BIOC@R&ET ﬁ‘osﬂ“’ﬁngﬁ@g?“ﬂ%%l Ipe B*é?rfﬂwpﬂegf‘@@i PRk, BFagiL aboratoris,
Polysbféﬁce%aﬂpN@%geﬁ Bmé&l & %Hé Bhiyt/ fedf. Nihghélid n%&ﬁﬁhﬁtlc% bals&l on super-

sone enbodi nents a di fferent process 1s per or med
paramgagnetiG e and Eefpr, a8 wellrps Jememagnstie Comanecrysials Sayrebeen descnbed for

exmn?ﬁéb?@%ignr%bép&raﬁ%% 2l (Qb(?zg f@“%%@?p' es. In one of

I nents a
[0184] The magnetic particle may be capable of binding target matter that is suspected or

known to be included in the biological and/or chemical sample, for example via a ligand
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processed concurrently in parallel, so that a process,
including a plurality of processes, is perforned in

WO p@sbaB@l ity of |iquid droplets in parall el .P¢D3GAP7/000393
In some enbodi ments, in partpcul ar where the
predefined i nmobilisation surface area on the

incluqilqmgg%ﬁlﬁgthelé{%&apqeqﬂ% ?’@%&?ﬁﬁg%ﬁ&%{ggﬁg toaserve the function
of atthf&fﬁ% drizStl rﬁﬁtér@ﬁx@ﬁ%h BRdnbiSd uéﬂi%hg @Scovalehf Bid, @bﬁfé@o@ptlon e.g.
on t plurality o |nnDb| i sation surface areas.” This
clectrgptptiq gt,tragtxfgh-gﬂ mageetigdirtesleysediia spﬂeembmmgtsmmplybwde a surface
L,
with %i?%gfﬂﬁ{ fb}( gﬁ?& %agfe? &nﬁga%nﬁopﬁnsﬁaﬁﬁggig ?%)ég/[dg%be?&&ﬁs, peptides,
nuclenpidids amhdthalnyompmmdsu lé&am;ﬂesl inklade, dmt ee satl lemitetitqatteactions by

tagrget nol ecul e. l ustr.ative ex
physif s, R B8 €5, Tarask e PGPy RSB oL g der- Waals,
oppodiftf cRipER| 6 M-bieE @Igr laketsbdlyr MO MBI NG zi’tﬁﬁlcthiﬂﬁaﬁnd affinity
ani mal s, plants bacteria, viruses, spores, fungi,

attractipy Hmed tstweanomligarsh Hiat hay binduegaativaty it éh igrEcfmatter and the
targefsyé%ﬂ eafs' for Qhsth Q! Qgigﬁﬁ(ll 2Rl | Oindtal ARE SRR hiritfer gﬂﬁgtyah‘%e examples,
i nst ance a protein, a nucleic aci
physmtmhemmabboraiss@g \b@meemblé@nd e thial, pegednuituieal mehes; glgesizaexclusion,
ride u I n, a_haornon Vi us
may g‘?(}g@e?eﬁg'_ Dpﬁéi'grg] 41'? i (gigthn% Jaﬁ{)eggr Seve al magh 1C é)tartbclles may also be
desighat toattravayr tapumepthe thrge noattet. NCl uded [ nt o (f or an
i ncorporation of a marker within a protein/peptide
[0aB3) m embodimgntsRelgpe thd Magnetic malticle Madwdes aClieanid ahat is capable of

. ..Biolo 00 3, 11, 1Qd'-708) a l.ecu wth a )
bindifg eBR eyt rARDETtE] of ShovasRahe gt M biglpgical andlor
chemical mihliplé of rebpeeticle pesid mggﬁ sélélytdr@ogcRidR OGtH the refd e Bhiicle be able

wth a linking miety he avail a Ie | inking noieties

to bingpthe pEERHA A S @Hgmuie@ﬁw SQBe AEbedimeRts be capable of selectively
b1nd1§§ BE@Naf &k nPiteP sudRY rll)t.lf f Ill((ﬁ HRRRE, lahGofBS 5?%/10116‘ a metal, DNA,

sel ecte per cent age of moi efi es na
RNAex arqitia (ineinding avmithetid anafague aherﬁ@tttba@h?m.l c¢11sasp<m:sg a@iruses, low

mole{{m:e\%!i t S{gmﬁ%rmgle&ﬂg rrsih(?rgarag C%H%tﬁggun dl %Iyé]cgllvmil%gg may be

ee a respective er C
immabilised da dthd surface efthe ntagneairdll§ attrattableparticts. si on of a
linking noiety to another |inking noiety. Such a
[0’136]<Arre$[m5ztlb@limd(rpa)i' ol ihgtargbe the diydhicarboatbabed @ncluding polymeric)

ro hore r chr onophor e. | es of suitahle
and ipife SROREF aBSse e s aPRL: i b chegsn- 2 poaRrigEen groups. T
may H8neldoh6l, af Bre@fie)aR), afinbAdhieacidl MaminkUOHHOSHIANE, a thiol, a disulfide,
and/ or chronngenlc noi ety, a | umi nescent noiety, a

an alkpRpapAmige geid 4 epntide. ¥ @lngﬁeptaien%pahyp%%ﬁsl RRIOGIN Apygleic acid, a
lipid, aar’sqc&ﬁhhg' b1 R LharkkC BF 9B s%(ccﬁaﬁ(f’éj AQafth¥Cex@ip rﬁ@ it may also
| Uorescei n | sot hi ocy 6- car boxynet hy
be a qahgmra@smgqm a pobycatson, @gpolyanion, a polycatlon an electrolyte, a polyelectrolyte,
a carl';]c}ﬂt guri)% c%rggrg rrﬁafﬁcgfogrg,?nz %81 n,é%’iﬁticllé: o sr Pdﬁlglansy %n alumosilicate.
Geneiatly} dmbh)a Ihlgan(BEEI aFIHgHe)' afflnig ca e tBiget&ﬁﬁt)e,r ﬂﬁh&g ©ther matter. Examples
| i ssam ant hene, ridine
of a r8§p§2§1§<peégm%w )Ptultl Ia{eﬂnot &;@teﬁéysa 5rov®gflerq§§ aghb%],yd a fragment
thereS®Y A1RNE YP¥BRinadédes | viflin® hisiehid a8, arﬁﬂ%@ﬁiﬁﬁe Hﬁﬁ&?&hﬁj 8 above for
or horseradi sh peroxi dase nmay serve as a

examplep), Stekye rhwg@ndemawmc&ie foshgzjements mh@ataewcmwd ipfperticular in
emboldh{:]é’ﬂtgi vgl'ié?g tft 1{BNKd 1QCAruﬁgluﬁe§T§gnﬁMb€)?§'y aa{nttl'i)@ gFiggnent or a

ticle or caonveni ence a nagnetlca rac
protemawous: bendig heleeule with entiledyilikeafanctichsndsaniitlustrative example, an

antibody-DNA chimera may be used (see Burbulis, I., et al., Nature Methods (2007 DOIL:
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particle” or "magnetic bead". A magnetic particle may
contain diamagnetic, ferromagnetic, paranmagnetic or

WGUIRPEAs@magnet i ¢ materi al . Super par amagnet i cPCRISG200EH00393
responds to a magnetic fieldgw th an i nduced magnetic
field w thout a resul ting pérmanent nagnetization.

' ti.cl es b ed.on irgn o e for exanpl e
10.13ANECFURE)’ A Ranrtostin ), rmaiartR AliGernpns or example be
desirddl Ot q&e{hnf@ﬁndiﬁﬁﬁ‘ﬁdsb@Pqur()BeadS fromMltenyi Biotec,

as magnetic porous glass beads from CPG Inc., as mell

[0as7f F@ﬂﬂhé{%& Ies OF RanitaslvNigesd intHide, B RO GBELARBY k&t molecular
Sci ence, ON, Bi oSource Inter nati onal |nc.

1mpnmeérsg'ﬁggre Mt@qellql@rrI@Rtang}pggn,ngt@p%oprp@@ G, a metal, a metal ion,
e n I

eSS EE e DY 108, MR B e D

polyelavtioFteSp , redaxpabyiniers s gfyeoprotmg;n @tptauncfm pEgyoEsy st dlys, streptavidin,

amyl%s%ve t§§e l dﬁsfg)i% O%tﬁn, ]éigtaﬁﬂ lm(%/ddli[lt 8, 4]gglﬁ1.wée rPé’gHEWB heparin,

NADpNADE; [1gsie rdisine, dieabdmidide, bd)llydll ng oligo-Gdt Ledidseuck BaConcavalin
A areIEll%H)}Swglrs tlg o %Ctg{lysgg%gésoq@? gl I@&% EeZldR;%)tglr% hﬁn kl)llh?sltrggifg gl(ample of
a dyel ik QQHE%HG bydafthial dib&roPBRRIH3G-RATCHE)Or Red HIE- 3@395}]1%1{ dpecifically
article nay be de s|f{:ﬁgned to serve the function of
bind YDhdepandentangumesrhireas Atbindsug Codnpioteius, pumem sersmalbymin, and
t
dehy(ﬁggélagél Th® ﬁg\esn’gérﬁﬂjl%égﬁrgogxﬁﬁ ?;andiecé g& d1%ﬁﬁﬁ%9§)ﬁl@ﬁ§lﬁ1dole bind to
DNAeﬁfbmoilsmf mmaalsm;cth(NAL d, 4n, YL, foaCm, wiettipieallyaised to bindfadfinity tags
oW n

such £ G dheCing oo Bat ™ Gt bERaEEdfeh SeRBRoia8 ap R s As-His-

}Bsamglms Glpdiydsly-dydtta (MA!’IOﬁagj ithe hexdpdplide Mi§-SAEGIPDFs-Val-Phe
y physi cal neans,  suc .. 7r-stacking

(bmdmgp%ﬁdgnwpboar@ rrﬂ%ﬂ}&:uloaﬂ Gar@smr}ﬁomsthyb Sﬁerd dp-aggition a magnetic

partldi’@ﬂ’rpa%' b& cohad AFth aOhobith fg@Qt tHat Furti thBReNes ant 'agﬁa'l'ﬁty of the
bi ndi'ng attractions, and af nity attractions forned

substises foeeny er 4 ¢f§1‘@mjf0rlhatla$$a©$c l@ifmgfﬁgnaéf@t ivity for the

target matter and the target, such as for instance a
[Qlﬂghhvdsomﬂjelnbmgnts thegargghmptiertih e malpqules thatisisyspected or known to

be prgs)é?wglﬁﬁ ’o(t)ﬁ%pg d(éﬁi:éa a]?‘tgll f}%ﬂp@ﬁlch(?t &ed?&)tﬁ%e&lﬂa&gh dE)&ngtxon ofa

eonet I'ze exclusio
molecrdy from aned>r7gmismna pa[ﬁ 6f ar enghmame esamémbﬂye syl ostance include the

usage (ﬁ/ar %Oéllilpogl?l n}& (i]]l? a CtS Ilﬂﬁelet%?ng?’a)él)lfa 9.8 mg %llilg Eﬁeo%? 1é)]l'l organlsm or a
part tﬁm@mhﬁmﬁ@lm ﬂldsﬁalmaﬁﬁ)l&omrdxhﬁétﬁ)nl dfel iHelesulad from a part of
igand that is capable of binding target nmatter_ that

an Org@l% SHULEHECHEN RhBRF D] e Pl imteeretsd imodhe gl membrane.
It is GHMY REir& @ drlfer §ﬁ’d'fp[5r%ten% ﬁlﬁysﬂf"&; le¥s $oIGHINOF P RMIRP Eﬁdc\éssmg A

or together wth the residual ticle be able to
compphed that tpetlitates th@ﬁranggrchf such mg@tmljs mg ah aqeesme solution is a detergent.

Contzfc'ﬁng dat {:@:s‘n_ﬁ c%w? Cefi g}m%r’%ng L\Hlﬁ'le é{)é/cﬁlsyso t%ﬂ' Ry “;flyc%ra d’etergent is

ter su
addedy wilh ltypically resubteh ah ex ioidton B entbrateqireteins( i ncI udi ng a
synt heti ¢ anal ogue thereof), bacterial cells, spores,
[0189L8Esre Inagnen Ipexticlea rare/\nsieghtlheyongyra't thersaine tinleds, acting as a carrier

i norganic_c oun |ve
forta R AR, 6 BTRRARD 061e1 S R BCh i PEAPPfer in the context of
sensoaitéchﬁ&bg@é qmﬂipldsqh@ude{, BdSEE nbt FRRBEE, F}éﬁt mhgastétesTiince (GMR)
for _instance be hydrocarbon-based (inc
Chll’tﬁg{ M aé) Journal of Magnetism and Magnetzc Materlals (2005) 293, 671-676],
surface enhanced Raman spectroscopy (SERS), enhanced surface plasmon resonance (eSPR),

and two-dimensional capillary electrophoresis. As an illustrative example, target matter may
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and i nclude nitrogen-, phosphorus-, sul phur-, carben-,
hal ogen- or pseudohal ogen groups. It may be an
wa2eehed136 an organi ¢ acid, an inorganic acid, RET/$GI0NE00393
a phosphine, a thiol, a di s fide, an alkane an am no
acid a peptide, an oligopeg ide a polypeptide, a
rotein, a nuclﬁjc acid, alip a sacchari de,

be boynd g ggiodh #mmaBIIsed o8 dg&rwmﬁvf gerticles 1 g iapid; roplet according
to th@ﬁ'i@gg?llt Gfventidn. Wm@ﬁxﬁ%f*ﬁrtﬂercﬁﬁhlw ligaHds; aﬂ'h&ﬁer Bbund on a stationary
ol'ycation, a polyanion, a polycatron, an electrolyte,
phaseg impgslyticing ot otb\lexgwlée the tergetyonttas syt beveeparatediiogethesvvithothmmagnetic
I
pr LA oL P . SRR AREIAE, s il o8 g . ey
develap fidipdly fichl. Thés dipolgeficldrataydre detated by atdiysrie natsveBy quantifying

v SRR eSO BB Bl SRl
8 Bl e S Sk s o

methéd hlh(ﬂla&dar{TMalyﬁUél ofl @rdpufatine imethRITRRE 21sHUSoWAE iBlmay be desired to
nucl eic acid particul ar in_enbodi nents where t

he
PfOVlfi‘F gawéaqeéhfaraﬂpwa Qrdééd\é?ﬁltagﬁws’o@warrmgaﬂw. pHspch a 'forther method
a }e@pE gEcd?{hng A HleBat FRRLSH. nﬂienzgfaﬂﬁ’élﬁﬁl%fevéﬁohp sultable liquids

antlbo functions. As an Illustrati've exanpl e
for thmdxapm m@@yuom priebent rimventign thypical boallavese f@ua iBlgkibie sdlection of a
Chemlﬁ.f:]ll gurgage gla}itﬁ{e% N‘gér%&g %? a (cg% gD@reﬁ)ge %ﬁg’x? I\élg);rrxHJSuI]fgc?e) can be used
during %atithe meehodes ithiegystedent ingrerdtivini anid aabbmqucm rnmhms
(ibid.). [0187] Further exanples of a suitable |igand
[019%] Adan ilhustrativeeexamplel it maly &6 desired a0 pﬁif(&m,dlwledmphdrammparatlon

or anistorelgrlc Pﬁus%?lge otﬁ‘rmas o l {I%@}]%&fﬂrﬁ&ﬁé ]iCI pélrtt b.tet:hgr included
in theﬂ juid 8RpicY aéedSn Qwﬁksenmeﬁfﬁﬁﬂ driot, deréto AR BSay for 1nstance be desired
ethylenelnlne (PEI), yelectrol tes,

to prqve@fog( églfw mgqny‘@b H}tg@%qq@g foragtyaxﬁgt,t§ prgsff,:gs, me_}gch 1§ detectable by
the séii%;c?ed IﬁEtfl&FtWHérg litis fﬁrﬁ{ét?ﬁ:% élu dttQ%ﬁTlg&e&lE hl‘?lé/eof an 1solated protein

ut at hi one tine,
by appbyeg am¢le¢wmaglmeﬁelki)(SJCh@s aalegzcmopmretbenz@nd)d amiysw results may

be fa S{e& bL; t ?Sl ﬁc%gt‘f nt ra 1th ot QC?&%ldl tIAtl% gxample of
R ot S Sy % Iy

nown ySacC ar | es a
a suifablet ﬁlrfase céﬁtmgl Wuﬁtmxatmad@reoemmitaaaforﬁ aﬂg’ ehe ﬁolar polymer poly—N-

v GBS S RS A s ko

knows BNt fropdEied 6f GYAfrfREOLER Qféwc@%@@ f&eistletkioUBLLing affect the
and dehydrogenases. The dyes 7-am noactinonmycin D and

efficigneyg fog @wlamgonazr% aspjatehdenes dirie beth ke foausingopnyd grobilization

[
proceg?e% Ziliéanﬁg Cﬁ%{i%ll%entlr%mflgg éhagg‘éﬁ %g su%hntoo clﬁlé:g Q h?@ C#eﬁaratlon using
a pH cgmhant nn ngoewtmefwasing mrelludgi byt arhenoh dixated 3o, @I highlypolar polymer

.t he s Lys-H s-G y- -3.y- tag. :
coatipth 3 PO mle) apt A By S B A sl botycviny
alcohbRion diflngrodadoh doadtingand N- met hacryl oyl - (L) - cyst ei ne

nethyl ester. In addition a magnetic particle nmay be

[0092] dsommd EmBodimentt ywheg: A deast twdiaimbbilifdtien membeeaw#h a patterned
surfaﬁtaqlggrﬁ]?cré\lrlagé 1%%15112 efsﬁgfg(g 1§:pgttérgir:d laIF éf‘g‘!ﬂ \?vp)c% %2"{5 ﬁtemcludes at least
one PrAAeFhdE nﬁ@dbhﬁ,aﬁﬁ{ Ofeta, MRkt BGuillS dRp®@! fay! se tthakfelr®d from one

suspected or known to be present w thin other
immqhiksgtien rreemberata @pothet: chhenknmebilisatinse gurfacs rga(s), which may for

instaffcé! Gé‘%&ﬂphxﬁé} bA%hE Ghnbilfsation member may for instance be of a higher

surface energy and e.g. higher hydrophilicity, than the residual surface area(s) of the other
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nol ecul e froman organism a part of an organism or
an enbryo may for instance include the usage of a
w@ommpoedtde t hat facilitates the transfer of a desI/8&z07/000393

nol ecul e froman organi smorga part thereof into a

liquid. An illustrative exanple of an extraction of a
. ecul e from.a f an o sn1|s extracti .
1mm<g$fli§lt18{1 g}eﬁébe( m%r ?a§e 8 atﬂg(?slt R agcq NEEEY ar.f,ége medium. In
such GRlblodFBGH BfeCliquid drspl&f ey f&eﬁﬂsfaﬁéia b njdved BeBiechUSd surfaces by

proteins into an aqueous solution for further

means o 8 SRAENAYS orenclegiomgnetiaicld ddpon daingso thadiquiddrgpley may split in

that ao ar?‘ Hieheo? rréljﬁﬁhg] on 't AR YEANG 261 b'f @ rﬁrktsinﬂnoblhsatlﬂn member
tergent. Contactl a respective ce

whllfaan furthee parg istansfermd, to ttiee piedefined iohaiabilipation surfawd desd, of the second

) il typically result in an extraction of nenbrane
]nun%$%FgP%§Enﬁﬁi89] Wher e naggetlc particles are used,
35Y A sl NP Ry e R BT R icthe imvention

included aganging a@ mletaﬁﬁhbéﬂ @ aicovémen @op @ftthofresensior After such an
| es include, but are not ted

t echno] ogi es. I
arransﬁnerg.é%? H?é?jH?et"G ey 3n inletemermhmy orfacsiver Hanovablyeamageed on a top

of thd PeseRRlir. The YRENRleinb@? ARtLIMAER %bb@r iRk @8dpdd)San2RBPInclude a guide
293, 671-676], surface enhanced Raman spectroscopy

(supr)sERSME &m ewfs éernethed pf tis imrentiensman msdude@epiRpning adlispenser
(e.g. ta"‘ﬁ?ouzg%e?g@?é\(l)gng{xgl% @hhé 3t %m@[ﬂ%c«ji sggl%re? 3 u%lﬁu%negg?1ge, thereby for
exanipleqmsdmmngthb dispemsdr @ma mbz&l‘eethera«bf m‘@gnﬁmred peritiorc [Assani itlustrative

B Wi BleRT g pe e s, e dn LS Sherhligbl R mihod may

include §6§t1d)rﬁﬂgl bée Bhafge pipetts @ibsibh @R in e 1&1@@ Weneenitd)8uch as grooves,
target matter nai bhe separated together with t he
LY

boresrﬁagwé% (see ap phaveb of sutipettinggude A (RRSEVE RPDCHIgidemay also be

used B@ﬁﬁ b&b@&nﬁﬁ?o?&(m 3Qné idVRAMSH inCwhikk |a{4 P %elﬁﬁﬁg workstation, such
develop a dipole field. This dipole field

as angutogatie @lmsiorapfdu Ihighel m@rgbput-swnqlgamrkmﬂqmgs t:meloyed A respective

inlet @f&f{belt Ilﬂg a % gﬁ‘é%f‘gl? df»%‘F%gg%i ?(ﬂhgcr?de &g&%@hﬁ% Jl‘ﬁlé gl?ét member

may ﬁnemmﬂplﬁ Q{lat(@alt indet positiemdd annvepiof a rdro;ﬁett ’Dhebmlem aidyibeal opening of
anot h suc s an a tlca

o size I AToWTEARET: Sk VARG 9 BiSF B or TPy piginaLs o the base

of thé Qrol@és@iﬂgdﬁnfpaﬁﬁfeﬁﬁ%e tsﬁ@tma@'l Hecﬁﬂ‘épte@ ko bStodUMAN! 8 ABOWlight to pass
carr%lng out both such a further nmethod and, a

or

that %tnﬁbaasaé S HapiA glreriet; ity Way digm thekase iobhe prRgessing compartment.
[

AcsoRARUY S5 b ping 05 SURABH S BRLE ot Qe D sy psd

the 11f.1@]|d droplete Sublh gn uhegenicnh mafy be suktedriaadsiss ar imapreve detection, e.g. an

Opnchngé}nent i ncluding a coating. Therefore often the

sanesgﬁm¥hce can be used during both the nmethod of the

gf FrF bg&geng%e%e%w&?%%ﬁgéd gzs ?gl dcx{n?f%? 1]aI/_\%vall and the
base af]thel prmtelsmpg oompamnemman deisedled fromnthe mi@ce rﬁ)ﬁ example by means

focussi [ nce ubj ecti.ng th ghet
of the e Tt augh b L P SRR A BRI & ik R BY e gabpdiments
the irlét th&fibd R I&NEovieP URIHdO R r@bediive sedl NBY ®th&- enlfodiAdnté He processmg
I nstance be desired to provide a surface with m ni nal

compapmenk clusiss spely a ge3l- Fmserae epbediments bgth ¢he processing compartment
and tﬂ@hﬁ&% k?)Y tﬁerk%v&e n@ﬁﬁi@q sOR! @th rrlwt;);f{)fe}ﬂs{anbec‘bé entu(:jal alike or

instance desired 1o anal yse the pu an i so
diffeyentot Bienseal) is pypiigallygesigned de timpemggablyi corfneetl the (inlet mamsber to the

procesglng cgr%tpal%g 4" i éo(r:nengr% (9(9 x)nentzélnal §i'ng°’ threelﬁ et mscaml%ae¥ or the cover on a

e
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be falsified by a surface that significantly interacts
Wth proteins. Two illustrative exanple of a suitable
wanog/eesa3coat i ng with mini mal protein interactRCrISG20E000393

t he pol ar pol ymer pol y- Nnydrgxyet hyl acryl am de and

pol y(et hyl ene glycol)-term r?gt ed al kyltrichl orosilane.

It is |ikew se kno that the properties of a surface
top of theresrayiE gclpdiey sqabing it%epe@@mgeomeﬁgxeﬂbf?%f%ﬁm Y¢ace. In some
embd@fithbfts @NeXlifproebsak HaRkdNG\t 18 WehlS Ar6&bsARE L mPinBE from the

both the focusing and nobilization processes. Exanples
ambigficedsupigce treatnents that may be used to achieve a

hi gh separation using a pH gradient in isoelectric

Ldhagmethed uefe thepinvegtien foxther ircludgs tperfosmpigga| process on the

9
il B ) AT 545 ) N ARAE s

can &l poofooined ar a dighidudropletirlh snme eatbodgnerft® i@2jrotess sopaformed on the

. . enbodi wh t | t i .mobi | [ .
biologjeafand g pmiAL e e ths BpbTFRR mERbS BRCEE the medium
immiStibleasieh the liyatd @oprRtandithe dedplér ivarrddided by thewebpidase Aledium. In

| east one predefined. inmobilisation area, the |iquid

somey egPdimeRtsy thee IMMEBYTsaton dnembeh in&emenrdbiiioms 4bg geservoir before
 Thecd i . f '
N e
immebilisatioh insernbes rmape hp ammessedfioto amys contaigehwitbfthe regpgéfeie medium,
rface,ener : 1L.ah h | 14 Ci
suchtag a pr%%lsti'hglbiyl%g% ??g ggsugiri é(g ng:)vgr({)tfevgﬁc;ergt@m. de%extaﬁy tﬁéqs%he assays can
be patdmeied onahe liqwdtdrepletapepatileshaf whethar thepfareaimmeséd in a respective
about the sane surface. energy as the nmedium In.such . .

mediGin B SISV PG GG ¢t RGNS, PROFSE AAEG ifode rinsing or
mixiA®MRAiREd \IRsPlet! Alersil fRARRMIDWrdPbaBrodfh AandMENE I ®@bplet, adding
~an electromagnetic field. Upon doing so the liquid

liquidy foie &guidedyorgl| araemeoving Hguid froam theligpiddoplebmai ns on

redefined surface area of the first

th
Wl‘ﬂ%b%ﬂlmﬁé}gt the Hlmgplqﬁh{@gg angthen éi‘qubiaﬂfopileé may for instance be
perfdrfn@d Bg fr[ : ot Robillg aRFRHE! riB@gt &dmaHﬂng‘Lfﬁ@étﬂoﬁﬁiség "sﬁl%s‘fﬁramagnetic

area of e second i nmobi tion nmerber. [0193] .
particlps withjmewebilis¢hteckeabtter throuegb artiggsribiquidsnplet. fiypically this process
18 per}E)t hg&i o%f thteh ted Rt duPfcd rAi‘ﬁ‘elal'l eai:nqﬁggilliggdo%n ' lngt In this way

i £ Ar

nenper or a cover on a top of e reservoir. er

undesitah canpaiengngeheasd forhexamiarmatpoducts| imggities, sublstates, reagents,

nmenber . or a cover repovably arranged op a to f. the .
solvelgug pleRt CORTFHF G hes NEP GaBs TS spRpe il the bigeer

droples WHoR) fuAhé nid\nieREUHE nghdt cJfarti el of tHebi & @roplet, essentially
enbodi nents the nethod of the invention @ i ncl ude

only pibg | upgipprsEnagnetics patisies ineludingathsobmmabiliped &sggt mattemare being
remotgﬁc'l %B‘f;{hfegiéég\eé)k'( gg%{l'et, WRRE BRST of &%Sﬁggsafehqnﬁwr q@beméleﬁ behind. In

ere e positioning |spenser'or )
this may st és pbssitdofto isnbstardiatly siemede puatter ifoom the lgpid droplet that is not

. _iq.l.ust ratjve exanpl he.inl e nber_ . . be

immi PR SRR B i o lFRE s PR eflsy pggmbtes the

mecliaﬁishﬂ G@g@ﬁsfrblinomﬂ'ﬁngyoﬂﬁomﬁtogﬂipﬁy,p wihetd Gaggétpﬁlaﬁér iy hFlld back by
t e..gu I.N el engnt.s, .su as. groovyes, res r ails ]

functienalizeq colurap sRatgnal %m%ﬁ'ﬁisp?é@gwg) tF dBd rRSGdR0Ed peygral times

with R \P%Bgig%hﬁi'éh%nﬂﬁﬁg thé ffOblE pH?s?dIﬂ SorfAstabaehi B roRhtography, in

- nmethod of the invention in which an pipetting )
the methed phtheopresent inyventiom theawadweg pauliorpis therstajfonary phase, while the

func{ri_lgelgigé%d: I{n\%gsgﬁp% R hB "Hhadl T Shd HrthSnBIP bR fhat no dead

volume occurs using the method of the present invention. Furthermore, in contrast to affinity

chromatography, filtering using the method of the present invention allows for the elution of
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inl et menber may al so be of use while a process is
perfornmed on the droplet. The inlet nenber may for

W@ r@aba3have an inlet positioned on a top of BCT/SG2007/000393
droplet. The inlet may be ag openlng of a size
sufficient to allow radiation, light, to pass

that far |ns§ance orlglqg%es fron1the base of the
target, MALEE IP nBanobtes aY A1 HERY: adyapiagrly gciabidpt Grplications such as
blosehé?ﬁ’g Sﬂﬁa‘nl fot éka%{ﬂl@ﬁ\’hl gh%hcén‘&aﬁ% of nﬁ'ttgr ﬁ%es@ﬁtslﬁ t)Solumes,
ui d oplet 'on its way fromthe base of
or WW?%@&@@WVQS ewrtpdeanalpited. Accordi ngly such an openl ng
be suited to allow only radiation to pass that

(0497 o Berforpues e arocs on Thebiglsiosh et or dhguticakparaple amtiertianid droplet
may ?ﬁw 1nlaﬁlld§ (%ﬂl ﬂlﬁﬁ& hfbg)leg ledt Fg)&ﬁ% ﬁeal%gfng g{)j&eggeh \{vﬁh ?%eéiﬁﬂn to air of
the amblsma/ibr ;] pdfﬁdfsﬁneﬂpdnpdtdf ¢in. Theneby pamil elapwmatibn aﬁthetliqmd droplet

of tg} prac SSIn ?i& artnent, can be ea ed f.r

may ﬁ ]é)P?‘Sfje c8 Yot Selth ﬁé%{ﬂgleoﬁntarﬁgl YHpgen rﬂgnzB’efmt‘bOdy’

immobilized sieal metal PyrtikRaRSd ah aalar;@e/eﬁoladm% ayeBé allswhd ad -occur, for
In some enbodi nents the inlet nenber or the cover

instanjcg ciny Hies PEes¢nss peic 1at5re Pagides. |Viplump diedwitiondpimiat digpide droplet by
evapRERIERE) MenCORRAS UERBhbleNGhHI S rmastfdh & ﬁé}lxbedltg/ Rgﬁggl & Velev
enbodi nents both the processing conpartnent an
(2007, ppsa)- menber or the cover include a seal, which may
for instance be identical, alike or different. The
[0J88]) Aj respeehive airocy:s&i@@ygﬁmemrbr@enmmymcbdqemt explosure to an

| altereg rrygl%hleﬁng%? €l ?eﬁt&&ﬁ o] eué SﬂeF] a%mggfn%{ed?ee%c%rhéap ﬂ%?d?mcludmg an

s arrangrng e cove
electrastage dicld)heanr e&lteradt)l aslectmdlagdetsc deedd,| ag aﬂtle&:dp pmssme,l (altered)

R TR TR TR

concen@HGH, Laid Ndn (dlt@de§ RBeralal Gdilﬁﬁosﬁﬁdip(lﬂéludlbgjagﬁilte-f&ﬁ medium in the
met hod of the invention furt i ncludes performing a

ProcesiiRg eAIPastNentle blologlcal and/ or chenical sanple in

the Liquid dropl et rocess nmay be performed that
(0095) xalieles GF miscisns S i BF BGRTIER. nplRS i 3¢ not limited to, a

physi&TDRYIBAL St tﬁﬁ&f@ss% e%tdae{)xf REGTA 18Mhd fR1ddA! &lgfhgegample a
and/ or cheni ca e the 1 mmobilisati on nembe

chemijcgl yeaetiasy aj q¢lltlhsss rmommvtilqmofs@ mylleculq fromtaneorganjscpr a paﬂ of an
organﬁjsrrrg %lectea%ggf n% gl%leq:[lfélplir&h ahsbr% %%%ﬁg k&%ﬁﬁﬁ){heatlon thereof. Examples
of a ph'mwlal Hetsetidnoimcheeblart are noetiowted t6,r © spdchescopixe ravphdtochemlcal a

photogrl%féx?ﬁm glatfl)ueorgérﬁ%t{rrllgng f%l'@égiﬁa Zﬁ%ggq‘{tﬁﬁ?eﬂlgér{) hggroc emlcafj a colourlmetrl-
cal, aidifffabidrial ah liMerfemieeicallay eAfsonieiREad mdiathémdynamic detection and
contai ner with the respective nedium such as a petri

includg &, Ingipseetie use OF RhOFGREAVE, dlysresgenit r%@veatqnéwnatlc or electro-
chem@@ﬁf agdiley lerQf% Wﬂﬂééﬁ?ﬁss ol & ﬁf PEJIEE;ecdiﬁlc t¥hod are Raman

[1quid droplets, regar y are
microseapyr gedl doherant estpzsmhev eRarpati weattering of CARS) ahm@a@spy The latter
technl(ﬂglig &he %,(9-3 .Guitgl't)l F % tﬁ!:tgvee 4 ra?ﬁ(l:rg%s of gﬁ%(ctlﬁc mol’le(iuhes of interest.
Exatﬂplaqumfda d:hemioat rédnﬁmugﬂmlmiwtbluerard hoft lichitdd Ctﬁ etcheﬁu(ihil R@nthesis, a

chemytclqﬂ %axtll,;q?rbl Iaqf g{j_rgg%s?sf,—_la}? [eg%ﬁﬁrr%}/clt (ﬂe%rqcﬂ a{%,g{a éhre?mcal modifi-
catior] 4@ Eﬁiﬁmftlﬁ e dificafibntanQhtetacloh #itHh ORldBlg MBYchleland any combination

i nstance be
thereof. Examples of an enzymatic synthesis include, but are not limited to a protein synthesis,

=

a nucleic acid synthesis, a peptide synthesis, a synthesis of a pharmaceutical compound, and

any combination thereof. The method of the invention is for example compatible with any
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performed by nmeans of noving a smaller dropl et

containing functionalised superparamagnetic particles
Wara/oexdobi | i sed target matter through a bi ggRET/$SG01/e0393

droplet. Typically this progess is perfornmed on the

predefined surface area of the immobilisation nenber.

. undesi red conponents sych as for e
blochsg}“ﬁ? dmalion or sy t e b YERbHe-BY R Psystem, smal
1nterf’éﬁh%RN‘;A§(sﬁ{NAP|tﬁéﬁ§%cmgﬁtﬁﬁt §tc. salts, enzymes, waste,
uffers, can be dilutéed in the blgger dropl et. Upon

[0200] A meMB¥REEHovE perfdemBt Srobéss Rytih@L@S arPeitpoRiirettd nergy, for
bl%ger dropl et essentlall only theé superparanagnetlc

instafegrfPr @ [pEacestol Reyimigatedh er Pﬁﬂlwd plesraf enengytthatrmay be applied,
| I

nclof A8 STYBcll O 1R e A, B Rhofly; cner

As ari dluptsatiyossarbple, the ssnﬁwtagﬁtthalwlgh 3 bqud drqmtum Herpdacetdfbgochip on

ot SR ol GRG0 RS Ry TIOR8 oy P Beftures o
requlhhgrddlﬁedﬁ&ﬁmpaﬂakme’ﬁlm@ foahAdrice bie tpyr ottt ALjistipp Yhe temperature of
tter is held back b functionallzed

the e\ém&%}ﬁﬂetq%;q }ﬁye roplg,‘. ﬁ’?ﬁpgctf s‘f‘%tainﬁ F FXHR etemature -controlled

biocheha FENRBRE BeBRR Mout 14786 Md BbSut WBRN PO IcanObé! tjePBrmed. Thus,
formng the nobile phase hi contrast to affinity
temp@mucﬁrmn@r@wadmylogiqql tSA@plest Moy for lnstencm bs etioreil n\Farthéro gxamples
[
1nclu&(ﬂ %u Cto:? %ﬁrg%%igzé d%tsél?{lgf c%fl % Fﬁ?}gﬁisa r(%&%eetranscnptlon
polymsdrasel mafmrdabtmrrmné Iiyeoseqmcmdutgh ﬁtyrdsequd:ﬁadg VO b urea-tone moaleic acid

usi n he nEt od .o s . nv i on .
seaudtFind e, “PiFdS hetedcor 16 ke £f FrR6havghaphyie during the
nuclefd zidi&f)d)llj}ﬁleﬁﬁatm redRioARIdIQE overvid\e cPregs Rdnaghily PN GeAbme Research

for the elution oftarget matter in_nanoliter

(2001\)olhr§e£1) Frynthermatea theatiapleeniation of diverse pplicat deteghen systems, e.g.
photodlitdls. %D P ipRS R ier MM TS, Phofhadmhfin @ midliois (PCM), spectrometers,

concentration of target matter is present In
and chayigenepupleddeviprs K@Gﬂm allgvhmonidering téesednmhean@l y@@dons in parallel
1% Performng a process on the biological and/or
enlcal sanple in the liquid droplet may al so i ncl ude

| |
cov 39 V\Aﬁlt]#aﬁg% :‘j')l(frﬂn1tl & sﬁ)a&,ggé TR %ag%‘bxehcr‘h@g J)rya DNA sequence
may lpfrmtmt&dmsthgxh e pmﬂer[tfm\tannen fdfhémwngaldiseaﬂe stata r]]lsabemhlch can

f.t d dro t be all occu
be adfeq b eladd, bt arBita i iy g Pl Ssfeah sigt Fh gayere Acute
RespirdtoiySyniate (SARS) MéptitiP Al B €, HIV/AIDSMRIngLE swine fever, mouth-
nol ecul e nay be al]l owed to qccur, for i nstance in the

and-faptadisedsc aypan Hy.eanthyaxs salmegellayanalaria, pelioctubeiculppisiand influenza;
congédlﬁpb&ldﬁfdﬁg IRt RY b8 \RRefA O AERY (& Bea ?l?éjéée@lon of chromosomal

detectabl e cluster fornmation as des ribed Rast og
abnomqh@vs)(szomS sisher egll afapmd@ | heart meal fremations wb@ewmptal defect,

suprag%ﬁt(rﬁl &gﬁ{c s{e% 1§ Péa‘fr@lla %'f)g%}ﬁgr L Wik %H&fr&w e é’l% Ooaona Ig|)olydactyly,

and rgal(i

eratu
synda(c@lly, atrepip fﬁges,t lobstéxl cldw ®hmtls (and ¢detyctite) g‘ha Ipr&érﬁ&ﬁe‘tmid Ratalso suitable

fiel altere el ectro netic fiel an_.altere
for il etelipn AR, perhe N sngiy B oG ing e Biige@ s an ahimal, e by
meank bESIDNICYag, 8the @Eﬁe@ﬁ(ﬁﬂﬁndadﬁély'sisldﬁﬁubs@dhcéﬁhtb%(ﬂd): g doping.
chem cal concentration, and an (altered) chem cal

[0202PRSbthéOEmbodifletidi the nfhadl $fethe Grevesll #Nedtont M8y be employed for
the detection, reaction (including a binding reaction to a biological cell or a part thereof),
synthesis, or any combination thereof, of one or more pharmaceutical compounds, such as

drugs. A synthesis of a compound, such as a pharmaceutical compound, may for example be
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processi ng conpartnent). [0199] Exanpl es of processes

that may be perforned include, but are not limted to,
wa2phpeildal detection of target matter suspectRdI/862007/000393

known to be included in thecsanple, a chemni cal

reaction, a-cell lysis, an extraction of a nolecule

froman ismor a part of nism a rel ease
perfopp e sy tadtdoRass FaH ot HAaSH, eaits LRAY 6t e agpnds may for
exampReBEMed iIDBAR 08 1Wrad. Eﬂ%ﬁbfé@'of datiefiblafiBs hRCEIHREHoMWS various
are not limted to, a spectroscopic, a photochem cal,
smallpogapicomelecples, shamigagho ﬁmthﬁsezedaa& aendsl sgmpanndsaror nucleic acid
molo QB4 €L 5L EGNERLR v VR Bk Bmpound o
such el lipsometayi bald;spaﬂ:d Btd loae rdndglnarﬁlmildh'bpletsi may drdprovided in an

autoqqt?ﬁo%gggf% %igmmrégct&? B'a%vta}tlg})j %ﬁl}t@%&ﬁﬁg&ﬁ%‘é tweYleknown to those skilled in

the agl dad lrrﬂéth@c]lcﬂoﬁ ahd ynvastionv mablaﬁbe|1ﬁs|§m;j5%d hélggsﬁ)i' afrby 8creening or for

exanpl es of a spectroscopic nethod are man
deter‘ﬁi%‘ﬂ%@éé’ﬁﬁe‘é‘ﬁdﬁp E‘rﬂu%ﬂ?tqr%@kséglph’anan scatteri ng
RS) croscopy. The I atter technique is for exanp

l@ﬁ 3k 48| Fr SRimple ia gl %‘ar%glegw BEe LB Shepert e de é@ntammated

(suprzi)‘c Il fhisSEa8s it mdy IRk R& 1fidéntiE 818 G5 of %k&ﬁlﬁ&t'aﬂﬁ k'8 the device
but are not Iirmted to, a chem cal synthesis,

of theginwuerition forthismuose. die magneticalliattiagtablermattes may laﬁuch embodiments

[ 1.C i, f ti.Qn, .
or SIRATRE 2L A0 AR BIRE o A gy o
contamnhzmt ot with andffarity to othier mattercthattlae ne affinityxa the @ataniinam.

enzymati c synthesis include, but are not limted to a
[0204) B nmbydihmsi whera ihug desiredatoi tensovet inetsérs such pe pyiptteducts or

synt is of a har ceutj.cal conp: d, .
undesok St O SHEIE 4 RroPess A TGl oHE YRGB or FRGTE: 1 this way any
such Iuﬁd’@l’rédl @faties if Masixdaanadye vﬂmatthﬂgbﬁm&hbhremams 1mmobi1ised on the

i.ochem cal transformation_or assay format, e.

surfagay {heRmeRifsatipR rmMemBsys (srAn YHsIratyen ExAmRle. %guﬂm acid may be
extradt&d ffba cetllrﬁlﬁ%%‘éﬁh@ﬂy a libSRf dtﬁ@hecﬁb%aén@&ggimﬁés wh11e cell debris

nmenti oned above, performng a process my | ncl
and reggsots.are te beew@agiyd Figr 6iiHusteataseanf @rarra)lfppﬁ@@slgg/bmmg In some

e 24 R gL PR i e

liquidr efittet liquid dnmlﬂeto(wg/ea hyaiio;almbmmedmnp hset abyté)c 1serearcgfyd from the

As nlllustr e esurfac her , wit
reserig Pl o bt T BB el ARG o R A o, A
respeaml tain MeidtreddiurG Phielistible/with MeMi@Ad of yHet lhﬁﬁd dropldt VRitthermore,
el evated tenperatures or requiri nglb(; educe

the thtlléﬂ-B]éirl’gF(up@slS ﬁﬁ? lgwgr spffgqeaq{@égyb@a% e gf 35‘? liquid droplet. As an
111usu%‘£ii/élé£dnﬂg ttﬂ@ttﬁ@ﬁ%fﬁédiﬁrﬁ n‘i’efgt Ehééff @Y ?&%H&blaiy {8 the liquid of

dropl et respecti vel dy
the liquighdeopietu resogamembdiments |th¢cmedtumathatrleamm1mide mathvtbe tiquid of the
11qu1(f91?|)_gfet %F{ij r%éeag‘g’ﬁ 21?1 | V}ng&%g'l grocégx%gsg btl"ee ’ﬁ*l%rtfln Hﬁ% med &Hrsﬁ’ may be of a
lower niStasitg ethire tist oredthm Ehak thae beax arﬁpbﬁ inm: lthﬂj@pahauﬁs aﬂﬁs may be
cel | incupation,

desuqrgiytgl tlgcﬁ[}aé% g}esrénsllqgaﬂg)g%:qssgkg Eﬁllﬁqﬂbﬁ{a}wﬁ Ieégtgpgh the v1sco(s:1%y of the thin

fluid frR@fint ARy LRI AlbHe 40 @Bkt stdke, RIChQS BN bl 20 %eﬁhstoke In some
real-tinme nucleic acid sequenC|ng t echni

embogimacads e boHmgpeind of therthigrflyid n@ég@ylw}e@pgog ﬁma?@ge between about
25 °CHd! BGut 410 @?l!l&lla% befedn BB lﬁ%“@%tg' aBBut’ %@G’U on (for

an overview ¢ Ronag nome Research
[0205] In some embodiments washing or rinsing of the respective surface or surface area

of the immobilisation member includes tilting the immobilisation member. The immobilisation
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(2001), 11, 3-11). Furthernore, the inplenentation of
di verse optical detection systens, e.g. photodi odes.
W ROy/063pbrot orrul tipliers (PMI), photon counti ngPGRs$iea08%000393
(PCM, spectroneters, and CQ§rge-coupled devi ces
(CCDs) allows nonitoring these biochenical reactions

by SR S b ol ko Mt mesom,
whlcﬁ s ﬁ@ileﬂb ﬁledl?(hﬁ@ be ﬂleLlﬁi uiWdiopRt raRe Min Iﬂﬂ%ﬁﬁ“‘:ﬂlﬁﬂl is allowed
for identifying a disease state. Diseases which can

to at drastegspentially draigl écomhthe immobalisatipn membgr. tFolrthemmrgmhwby éhe liquid

dropl?é%@%ﬁ@%%pls@ff o§§¥eelé% %HIE? w %e%é?ﬁ%en 1o l?gégmon member. In

somef emvbeidjmenmsua heyed-su¢hoad a filns,ed wediaw itheat is 1Imtmselbtehwmlx the liquid of the

eII lLari a oli o, rrcul gsi s .an )
tiquid rqblitrs . hve R hic e B & it 1Eiq Fastivizh 1S Bilowed ¢ regppin on the
immdVilganat r’h'ehx‘bel(, @s Bepidtedirl Fig. @e]ttﬁfde/Qlﬁb aler@T iR (Pdllowed to cover
abnormal ities) such as sickle ce anaem a, heart

the syrfgce areanf thsrigmabilisatien grepibsy thatiso4pt @estabput the same surface energy
as thSHRER Mplvular aortic stenosis, cardionyopathy, Down's
syndro cl ubf oot , Polydactyly, syndactyly, atropic
| e . .
(4208 %&1&% OBl FhAW 8 3id Bplcr iy BTN RICR rinsing
washingraséndipajed or FigadBeThis ffmthqr thmdl dryplngmtah énqbstﬁ aryatesioéd liquid. It

e BEUSDTR oy e RSy s e, e e
washithgrimsing i %ﬂﬁﬂmddﬁmahb @fesaid&(lﬂlnmmhﬁ ¢.pea hypdrbpiebbdd miebliiim, it may

rese i,nvention ma oyed for ection,

furthftgiogs P AOVTERECON 10g0S% A S pmsiPIs 5 fﬁs‘ﬁaﬁwgﬁ%ﬂ medium.

Merg@r@ theQqud @dplet,! WRICR QS lreadyhni&sbilssed ®n tﬁ@%y&&ﬁﬁih@qmn%blhsatlon
thereof, of one or nore pharmaceutical conpounds, such

surfaggsargg, (jth 2 Mrthghkiquid deopdst mayadsossised tOsaﬂsiHl%d to the liquid droplet.
éi? rwaceutlcal conpound, %gﬁlfor exanpl e beperforned
(0297}, In; semey cpybadiangniss suchom fthen diapifadioplsy mayabie immobilised on the

surfaEJ‘@f ATRerfidt Hg\ﬂke W%%P@Xn ke @W‘Bj o e itABHilisMtion member.

formof a library suc braries are
The siwface of senlsa &ﬂhﬂardﬁws rmyalmludc guidancenpiee du ithees form of geometrical

elem%{gf g} g @Je t4bi éﬁf,;ﬂ% cﬁ"ﬁla ?r%e i $XH ounS, drf) bts 1mmo%1lcsed on the

nol ecul €s" con alnlng arge nuro Séquence
respectave sunfase, oAfn prbvﬁlmgmﬁ‘ed!eﬁredebbape rqudesfdr mkerged dbopets to move.
l'ibrary may be di sposed into one droplet. Such
[0208DTht $iquidydrbplepmayiatkecbd mixed wsitgotiva nedhodbyf the present invention.
[ .l abl e machi nes, which are. well

As ai:lgéme rge:eallél Yy 311}Sﬁ 101}, member nﬁ% %{nﬁ &ﬁallyhsélaken XQ a further

examiply @i I:IthSHlﬂﬁﬁts fvitieré fet1RfiGE dﬁ)@ldﬂ $RJuded rrnééhé‘lﬁb patieRyIto Q)erform or
or for determning the presence of a drug in a urin

as51storp1xbt|1g)q)a/eglgmgg@etlc[ f@g@gpa)Age aprligd thas is @.;fﬁﬁ}gpteto far @éqapce lift these
u t
magn%HE %leti%leg%l Wd&?g&.i,??ﬁgtyaeﬁgﬁlge& ! t f ng?é%n%? be achieved by

IS Ca
means lo§ uttgap@msif Ircyst todirer mmlvpdiaatmhts miontsﬂalidih alevices mey bé usehiefor washing

or mlxﬁgre tlthg gm%a? LAl PS/b eﬂ ?)ﬁee SUCE (F%uﬁ? g d%wfes Nevertheless it is
undeistipidathae the mmmaetdf cthk| presdnt rlﬁﬁénﬁbh edqesr fidtCtegaire the use of any

a ligand. wwth an affinity to the contam nant
Inw“Hﬁ“é% 8$°%m'aﬁmﬁy’to other matter that has an
it the c nant. [020 odi men
(e} B efnodinignly ST Ghe bR s s e Module (supra) this
feediRY midd@RUAAPbOsed to allow the flow of fluid into and/or out of the reservoir in the

method of the invention. This may be carried out via a channel, including a port, which may

be arranged in the processing compartment. As an example, the feeding module may be used
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undesired matter of the sanple, the process nmay

i ncl ude washing or rinsing. In this way any such
waig®eensd natter i s washed away, whereas tar giT/$G0DE000393

remai ns i nmobilised on the gyrface of the

|nnob|I|sat|on menber. As an illustrative exanple, a

R K T ST A T

used e4Adi a%n@(ﬂidmr B208 Hnthistile tv@thbtﬁe qilhﬁﬁacﬁdtﬁéi liqhid@roffiet to the reservoir.
illustrates an exanpl e of r|n3|ng/mas ing. In sone

In sogerismdpdiEtents ashaue tlw&smmpﬁgml«r Withribe hgms@ffﬂm hqudd draplet is allowed
ht
o Mo R i T Bttt Sl B BBkt e it

of thei Isjuidcmay abio foe altowbd tor ﬁ@e oubof tht edserveimvia ﬁIerfgeanrgEmodule Thereby

di.qui d nd/ .exc ed for . a th| fluid
the 1y €t Pl e OB G Y At be rinsed or
hquld\/\bd ddeb &hdrétd Ulrﬁsdiﬁe élﬁEodlinGhtls bf dheOpletod tid!lilie thmrie miscible with
the thin fluid nmediumis of a | qwer surface ener gy
the ligwd of; the quu&h idgppdgt 18 Hlélopvieﬁ e CFO&];IBWUéb’ QW igtp the reservoir via the
at f
feedmg Ha,gpre ;‘h}égléﬁ%@rﬂgzll}f ;t/‘ort Elgtnah{%h Be| &lge&ﬂdééag %ﬁngﬁla%{% Rfa Qhe feeding
modub‘fr cupt way hartlyerreomplstally heeandinuoeslyrbelreptacediby friesh hqmd
immscible with the liquid of the Iiquid droplet and
[02RY The possibility terpgiferm trarsfers of inpitter saheast Washirg andgrinsing allows
y [
compﬁﬁgérﬂgésg&btggﬁe Iterg&glseg‘é\% ncé c?egﬁéd 'iéfﬁét%?ttérn‘ﬁq_ﬂﬁg b%a%d B(é ligands
immobidsed ed tho hydioplhﬂlc améad‘ermw omnen ngigpetm:mclemmaposmbility to add,

removor iy s SRRt o 1ats oy Sedes, < & el Bt DNA,
RNA 2kasl oaéhnt hﬂtdles;hmk Emelal iGRTRtE NOGHhY BN Sy HBSreditddendr step, and

0|nt ethin fluid nediumis selected in the
comp GabEansigrmationsscan bgcarrigdnwt ipgpguenceskiprtheggore, the volume

ofthetl%lg&el ngﬁpedﬁtbe"&m%e%%@@féﬁhué@o C. [0205] In some

nts washing or rinsing of the respective
[0 f W‘Tl%reodesﬁw HRCERERAIBH of B obtHRRY ih & @Ilrhﬁl@ Iﬁ'?}nneﬁlcreased by
i ncludes til tlng t he |nnnb|llsat|on menber .
volumernestyiclions aceasdimgntoe techrigues ssllbknavn tie dhbearrblsech as gel-filtration,
n n i el ) ..
ultraﬂrlfr%h%n &/ éﬁ%ﬁ Igsfop,er‘r}r/‘r(lhg%?bq lgg:&) %%ﬁeiqrél-gpll%gu(? C}h% E?ets%net invention, in
partlch]aq un d:orhbmahen witr atHigh tchmoenfrhtmrd ofrtatgetnmatserathdakese biokensing of
bi ‘ﬁé eas ﬁ tiall dralgﬂfron1the i mobi | i sation
lomoigeilesin low, absolytr Bpmders RASSING t he 1 quid dropl et |
bi I. on .t he h hilic surface are f

102 FEPAR Pt Fotaen R ot Sl Yt BE shrGeiBinab Sy present

invenfoif hagbeaustd kcm:arﬁf balPbiagé chdin rdWdtiSE bPIntmuhdabsalyB€uch as an

liqguid of the |liquid droplet, e.g. hydrophobic nediu
enzyrig- ol impppRQsOFREH! GRLISAS assb i cxamplena OB Ch e EElsA or 2

compéWELlS%@)t '@tﬁeﬁ%ﬂﬁﬁﬁoas@agysdﬁ@uﬁtz efut BreFhd&t: lifited H@f fiM¥cle-based

| ayer of nediumis l'owed t'o cover the surfadce
multl@lp&d mﬂnmmssamﬂwﬁlusgvaandmpdehb@q ofithese assaye fireawelhmawn to those
he sane surface energy as the nmedium [0206]
gque@EP@& "of a bulk phase a further liquid droplet my

[@?]egﬁil ng:r‘ E rmE ch ISIP e c})\rég% {.{ﬁgelﬁf‘o i %‘{ nggr?orlﬂ’édph 9 manual or
in an dewnratal Way, LAutomlatedr(hgmbuIl(ﬂEGﬁ amnbduod:u Sliquai hndqrmgieﬂtsh atitomated

th the,liquid of the Ii
incubtfey 4 heEhcpebiorRIoR, rRgerce f5aieroy Eling DG b e aready
well @tabliEKbdUtheal. T vpibWy! SUhCdyuipniee ichinirédtly B/used with an apparatus
of the present invention. Where required, adaptations of either such equipment or of the

apparatus of the invention to a particular application are easily performed by a person skilled
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furthernore be advantageous to use a liquid that is

imm scible with the respective nedium Merging the
WO papatoeB1dd opl et, which is al ready i mobilised PCI/8¢G2907/000393
hydrophi lic inmobilisation g ?rface area, with a
further liquid droplet may al'so be used to add liquid
. to the liquid droplet. [0207] In sone enbodi nents such
intheartt- -t her |iquid dropl et may be i mmbilised on the

] R, oS R YL08 o o B AN B e

signab WsrBustredtiohiRlie Egrés8€d HRYycleMimbes. Al 1ﬂé‘1@§s% ifi lﬂ@l%rdsaelfcg @bove the
formof geonetrical elenments or a wettability pattern,

baselipsi tiicatsy Ser detestiont phjaseumavipting apinlifisatioprampducs eWhere a fixed
(0] r |

ton SRS, Bty GBI s

threshaldat a certapitioe Imayt élssmnfb@ expressbdusitennst dfecyaiet dumbend, a so called

cycle. tﬂr%slgol rcil%%t)er O(ﬁ}/ \2% err Crtrgsa}lu% gs %glﬁg(h ?[‘é]tgrsrers;illg%tg'?erﬁx_m%, tge further

to thd luft Ber respatipt ﬂuotdﬁc@ﬂb@dﬁvﬁﬂﬁ&ﬁed/\ﬁxeme atrﬁiﬁiﬂchﬁkbﬂ flot and the faster

docs aBEFaap for: S0 DEhon Qi TR tery OF 61 g BlBgRIGoccurs and the

less it Il)%&orh@s §idf11"1%tﬁéh%ﬁfe #6mf - dp@&'ﬁ@%@k%rbﬁﬁd tr&%ﬁ@ns”%p $lhistration of
particles within the dropl et further

obtau@daﬂmrgscemq(ﬁlg@alwymgéhg@mﬂgwleqf ﬁty presgnt inyention and is depicted in
Flgurgllillr(glgoyﬁﬁan%iﬂx%ﬂBPt her enbodi nents m crofluidic

S my d for washing or n1X|ng, or the
t
t
ISPBL DO U i B D P Rl o
methas, asHfer ipstewrsurfaMMnomemwen@sOmmqmm refiecterseriofnterference,
ui di c dev

h
giane Rl Fsiarthnibe SRR SR o0 e rarsles ™ i ghromatography
methaidgelleetrdchtopiiza) grapHid, Selécﬁﬁﬁh&g: chaohto gripy aed @Ii:@tﬂoﬁh@retlc methods.

g§ %Qe f.I ow. of idinto and/or qgut of th
Examples @ gl5erophoreicam 9 e &y ipgiance ﬁwnﬁlpwrﬁleqffﬂpéoway (BEE), pulsed
field C‘g’ér lel RFophtrestd, pdydcha R fle: gélnélleé{fiipBGrélsp?*AGEWE&ﬁHH?yZone or

arranged in the processin artnen

Caplllé*x:arﬁé)ﬁvleE cetephfosesi. nyprfase uimen aben ufetagnatisnparticleneby charged

proteﬁ?q Hé E‘nd i%i)}ﬁlat 1%1%!%@%& ltcgﬂéa 58; uﬂ rTE)SIselllvreﬁal-fold. The

Combil‘mat)nlmth Hlmfsmleﬂiods \mayhmt:lude lai cpmrdowfsteph@ 4 icqonintbn dev1ce As an
% | et t? the. reservoir. b afne nbodi nent s, a “b b

exampie, @ FPAfRUQR; ¢ BrANFRS, MaYe ?.P& ogmgt oPnd THCERIiH Par alance by

isoeldcrioa fdcavuiil. tSthéqm‘ﬁhﬂlﬁTaosaldiﬁe bE SRS Veépafativh amédigmf %%jleﬁﬁblutlon of
quid that is mscible with the liquid

dule Suc
amphglytqsiig thﬂup%o"i‘ﬂa?r HSBEFtesetoAONEHRAttes, FYhPS ARIOISIN, (O dnterest may
be use@38TVPithe Yirdr tph§sef segl 'lxﬂgldn&g Hlle? of Tﬁbe%r%géﬁt ii¢entibflYindcase of the

dropl et immobilised on the innhobilisation menber may
separgtinn medingl keingea gélntheanater pf @mr@st b@ya@d@d) bhextected. The variety of

suitabl® ﬂgulgﬁ&qh?ﬁﬁ{oﬁdrgfﬂe{ Qs%gq}?%ﬁkofgreée:ﬂ? 1nvexg{lfléd1r R.\r'aﬁ}/ a#léws the selection

ofa smkﬂam/varﬂtdrxal thanisl welb umteﬁ fot avagent @ stuhlécdf ﬁﬁ"eﬁoeﬂ)edtrlc/f(ﬁ:ussmg As a

di l.i quj f ance
conseginet L CUBPOBRPTHEISY §° THeCEd He OF Samr Het TSP deghecs Examples of
a chréftopRphy )/ne‘il’fodcl‘ivlﬂlliih@‘f&I MstRceCEN HiltidRuS bive Qﬁcl{lﬁ&h @R®thatography,
by fresh |iquid. OZlq% The p033|b|I|ty to perform

ion cxehangs ehromsfomraiye A Ta hehsemaigetaphyy hdeonhiohisi ingeragtiopyghromato-
gaph?g?ﬂélg?&rngﬁ&ﬁesﬁﬁ el hdB&ide (:fu%fr{éﬁ%r r@gn%‘s dgSitih&ithtive example, a

: ntter may be bound to
respective analytical or preparative method may be performed before or after processing a

sample using the method of the present invention.
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i mmobi |l i sed on the hydrophilic surface area or on

magnetic particles, the possibility to add, renove or
WeExokeesges | i qui d, enables the isolation of anyPCR$G2907/000393

e.g. peptides, proteins, RNA, small organic

nol ecul es, netal ions, etc. (supra) at any desired

or, s and co bi ochem.cal] transformations, .
(YR BHerhiBhe Senfit Bag be dei Iy PP GRS Put Wb Prachical effec,
particuRI efiBodinehiavilli ok 5t dbseibedtbycdy ahe RARUSEL NENMiting examples.
required. [0211] Were desired, the concentration og
target matter in a sanple nmay be i ncreased by vol une
reduct i EXEMRIARNEMBOBIVIENESOREHE INVENTIONt he
art such as gel-filtration, ultrafiltration or
[ t 0}
Y3 R BT B3R i N0l are shown
in thehapgénded figeresr at i on of target matter, nakes bi osensing
of bionol ecul es in | ow absol ute numbers possi bl e.
[0208]1Pigurs 1 tdepicfsienitoeiments of & da¢pletesonkagtingien ithinobilisatipn member

of an%ﬁ@%gtliug %E él%erg)e}'e%eﬂ% E]rgv%B @ﬁgs éfg)(répqgtﬁ(gﬁ 8% ?éla/g{opgﬁlcgac}{ué) 15 immersed

into d MBAINMPSEERYShtEAC the aSsiduial £ WEE phddeRael, ihwmwnaﬁe bﬁﬁ&ce (4) of the

immelipin TRt i) PR OR ORI A% S Her (B8, TALIT the drople

howe@ér%oﬁﬁ&tslthé"bkgéhﬁeﬁ hyBRphilk! ifmRATEA 0 hich R )EREAded in the patterned
I mmunoassays. The uses and capabilities of these

surfaq;:s(ghytswﬁlrl@ 1mqb1kq¢dmprp@ Five d8) siMultipdeidiopletsmaybg immobilised on
a plul[a9§f1?? B‘tr)]ﬁlgﬁlr(r)agﬁz{lj%%%ﬁmt hfgaﬁt@é% %{H éen(\(xgﬁlt fl}s)(ﬂophoblc
areas)%ﬁamnmtmﬂbll(haﬁdm mistiben@) dFhic oiap du kaksied loutini a‘.hyalmbhoblc medium (8)

t t t ed t d high- f
by miaR B RuBenEd ¢ Buere CF AL URR, a e reader s, ”EPEe

B0 ekt Zh oPBlS Brorpyr wstchal il e emPOBisha al ¢SRS at can be

assenibiiedl @ &5 eppardtiy/ cdordifg tOMiRS Preb&@Uhveation &dﬁpﬁo@édsﬁigsa @imple in a
ei ther such eqU|§ant or of the gggaratus of th
liquid droist- i deyics (B8} inctudenp regspYqie slefined By @ téaasmr?lt glass slip as a
transpgafdnt ‘BBM) BYd @ RIS ertltal IvJaﬁd@@ t"["h‘?: dvice i ngi]p/t'ad f3e@keive a chip
time detection may grOV| de an anplification
that e ptqvndﬁgatm'@ahtyu@f ydreplbitic sAreasads @@n@u@bﬂ@amn mmheneFor this
poroe B8 SEE AN e I BByt e reseroi ey
formidg b stdpi tynwhich aa dmmdbéisation arepibef caelbd suppprtat Rigure\¥B:depicts the
fluorescence threshold is set above the

Smnea%ngVﬂgvaﬁé fluorescence signal thus passes this

hol d t
10287 Bie8ks) 74, FoRl Wit RadriiPied Gniiri ity o ifvemed g &) and
accorﬂlhglgfsah prodesuipheimpa@tmens| dhd) hy@itogHobitanbdiumS(89.0Figure€ dD illustrates
ller this number, the further to the left is a

that %é‘BQ{ST’S} ipalion FRATERRE o e ire ChaseR b AN the dimensions of a
convenfBhdi f 9@-%lloﬁlafé| 24). anpdnbhia ﬁ@ﬁ&\%& W%%teﬂnm& fth€ afiin@Rksions of a

occur. The higher "this nunbe he sl ower an
hydroghibici immechilisstion aeen €)aofdthe hemncéslssahpn regolpasof an apparatus of the
e I
el SR 0 SPEELL G AU o arangemen
of hyd:nog]mhb smebilgatidrearamst dfad 1mﬁndb|ﬂ!saﬁmeﬁfeﬁﬂ)et med i therappadtus of the

1nven{10n maF))l c?otrree(sjpon% to the arrangement of wells of a 96-well plate. It is furthermore

understood that an immobilisation member as it in some embodiments is part of the apparatus

of the invention does not need to possess topographic surface differences, such as wells with a
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Figure 11 (Fig. 11A and Fig. HB). [0215] The nethod of
the invention nay be conbined with such anal ytical and
Wpreepas3atd ve net hods, as for instance surface RIBESG2NT/000393

resonance, resonant mrror,geflectonetric
interference, giant nmagneto Tesistance, nmass

spectroscaopy, . el]ips try, isoelectric fogusin
bo“m@hﬁ‘stﬂ’r‘&’("é’ﬁ? %‘ﬁ&/mHjé‘t ?f&@gﬁltee%@cﬁtd&ms PEAVaSs i srtace.
ro ¢chromat ogr electro hor et i
105 Tirleire 2 s FEieg B shan N SPRCERLT AHESBoevE ghip that may
be usédqt%ttﬁﬂﬁ e ﬁr@@esﬁh@%xﬁb%ﬁéxﬂm@ﬁ@@pﬁra@fsﬁ@the Rivksesh. Alledydrophilic

%h el ect rophoresi s, polyacryl am de

(immghiligstion pisroak e GFmCE). chigagrs p%elgpumaamofegmuqabdlylensmns and
C

hydro llc§| g par? ng %E 1§H g"%gg dk W@Egﬂ#@fg érg ftlé )a(ladrlra_prrleeter of 500

pm. ’le)v\lmpt iurthbmidre ttﬂassldumeiswisrmfphbt% ghincx noks MyThq:) chip of Fig. 2E

1nc1u eﬁﬁs ?hy T%g%s{:\g I(a_j %tglleg% th S %(éhlphgoglﬂlens%ns of 75 mm
x 25 exdaNFigurea2G e Rigued 2H spowt £ichip HBMexbﬁlaID&fli)Ole&(ie@ﬂo fix the
a.mcro chip, for instance_ hy isoe|lectric focussin

immokilisalien BiembgT in henpnnaratys ok Biesisyention; Jhe fbiR bﬂlfiereog Figg 2G has

exterr® AihéRBneof 25AR ISR R WRRLand K HMet RizeUHSREAIEE 18 Bam. The
contain matter, such as a protein, of Interest may be

chip hpddet efsFig. gt atlmhasmx@rrnplh@g@nmﬁnmf 7o ¢ 2dphratx pfmm. It has a

pod«ﬁgg Bfg@gﬂﬁbe%ﬁﬂtlon In case of the separation

e|ng gel, the matter of interest may need to
IOFERI TP 3 s PR ailostl § FELE deoBl Bling Mkt forces. A
dlspemsiet wvsmhjn e pddoed tonon toqnf ofoa hydibpbebicrategiumlindlinded llnsthe processing
ted for u as .a surfac or, i.soelectr]j
compfngaicitay Sprertlys o8 RlkcafEnibe the BER AR ot TREEE hahSypen enlaree-
ment 8Panegz1é of adekdm lighenseh €9)e THE BibZA¢lis @sﬂiﬁﬁb@%@fe achydrophilic
chronatogrighy nmet hod_ i ncl ude for instance

immopilispiion pisa, (24 itk iha hydrephabih SHRACSfH: afﬁwnmpbwsaﬂon member (4),
whlche?é %ﬁ{w&d% H QNBLPHERP 'E%duﬁ‘ﬁ {d)Nirf the ‘ﬁ%%&%ﬁﬁ@tﬂé hydroph111c area

ﬁ rophobi c i Ateraction chrormato gra dr ophobi c
(2) iss aht@ecqmdmml form ghrecasnitlonjzed iy (SYAEbOémed by gl@ﬂtf@@t“*v eand “-*) may

be usgd(ﬁ)ngla? l%tc'sp?crtéx Pen(ﬁlcxttl#e&a’ire Qs Bge%pﬁ(grﬁtthé/ Soﬁﬁ{. t)—\ogroplet is
Ry be %er ned Before or a 1 oCess| ng a sanplé
then dharged befoee Bfﬁt:ﬂmgjhyﬂrolﬂbbxcpnﬁhﬁnt@) Imv,mdéd lmth[e @ﬁiﬁiismg]compartment
or der th the inve be read] under st ood a
of an Jgpaiatys &1 ghe B0 PRIRR: dprioBirhen GrTTRlE aallq%ﬂﬂa i gleanay by charged
befor® ®éinReretasr theRerohiy %Bhﬁ)ﬁx hend2léd. sxh%r\Tlh tdrdidet from a
exanpl es. EXEMPLARY NTS OF T E
dispensgp 1eringshangss £Von ks satemnathe lardr%qhoammde\wus and a
met hod of the invention are shown in the appende
[0223) Figare [do depicts; 4 ligwid 1drgplst ¢1)sdispessdi cwé(masprsflefaled hydrophilic
immoB{IRRLGH aFé%”@%hP% HIdEHTR! thb SkteRid "RITREE o@fthérbase (6) of the
apparatus of "‘the present invention. If a droplet (1)
processing compartpérit|df an| apqanadm ascondingr oettie |m¢scnfamwenmqmmhaﬂt¢ depicted
examﬁ@[ﬁlggrh%xgﬁﬂgz%taor%fsrhgnﬂg‘%r 4) ant ﬁ?egrzﬁn?g& f :tfgea ?ase of the rT{)eservoxr that is
included inithd a;ipymdidd)bafddd@ttha%yl fa=an). (The liguidf droplef s g)een dispensed

| A). e dropl et however .contacts the edef i.ne
from ﬁ%ﬂ)&mﬁr (% 165N 7 DR $iche APEUSES TpedimABl pd i fmobilised on
the bdda bt ict8&rvoir.
[0224] Figure 4B illustrates that a liquid droplet immobilised on the hydrophilic
immobilisation area (2) of an immobilisation member as depicted in Fig. 4A may also be

obtained by merging parent droplets (indicated by the arrow to Fig. 4A). An additional liquid
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surface (4), it wll be immobilised thereon (Fig. |IB)

Mul tiple droplets nay be i mobilised on a plurality of
Whds/eghsd i ¢ | mobi | i sation areas within a patRER/$@&2907/000393

surface (W th hydrophobic argas) of an inmobilisation

menber (4). This may be carried out in a hydrophobic

droplﬁ:ﬂdy n'fq&gge ?%%g? Q)Sf_l 8% Pgd:%hﬁ@tgbglg}aoinhaqaﬁég greegs(% oglg&lhich a liquid
dropl@f Q3 & Seady PRabbikk&eWTha nqﬁﬁwqxqﬁmﬁoﬁ& (@1)11@\& gﬁutah Al drophilicity
an be assenbl ed to an_apparatus accordin

as th5r1§1§§119f ligydndroplet (b} Unasceantachigs all%‘&hﬁr@?qtr(lb liquidjidgoplet (11)

merggsr‘gghggmd'ﬁg 18qyy.ce (20) includes a reservoir, defined
by a transp rent ‘glass slip as a t ransparent base (6)

[228] Flg‘ﬁ'réscwaﬁﬁ )} Hﬂilct"&le}npfagysgc heta€ of ﬁi‘ép&ﬁldtgia ﬂ&ﬁﬁtd?gplet onto

to receive a chip that nmay provi de a'p
the hiydugphibiki drea (2 daveted swighini arrepisining Ehydmphﬂluma. (4 f the patterned

surfa{:é;{)% n‘{% SD(?§ dltsp%}s(é‘ro Lfﬁgtei‘s ,Se?r\%l W%o t}he %g%?g?L r%e(ﬁam (8). In the

exampleedepiotedMn Eig. 40 thettighid dmp]:et timlmmhﬁﬁedc@m tdpeof the immobilisation

memGHC e 59 367 AR ep(e e Ei 1Dnih P4 i Btgn of the

immaWiliditiedmenber.t ed chip (7), and accordingly a
processi ng conpartnent, and hydrophobic nedium (8).

[226L Fizugd 48 Hépéts at Rsthbhatenilary 'SeB&H¢ 08 @Isb@ﬁng%mhﬁﬁd droplet (1)
&S%Wnay be chosen that matches the di nensions of
onto diephibisammybilisation area (% bysmeans of pigs Wl however be

noted that the di nensions of a hydrophilic

[027b Bigure 4Fi dapicls am exapplary sqheme tutitnopiaga bavidndrplet (1) onto a
prede‘?ﬁle@Hyﬁeﬁlﬁiléﬁlﬂﬁloﬁhsﬁp& hrdy Sf)tdeHe ngédf duffacd BPﬁfet iBPRfbilisation

["at e vert hel ess
membgry whigh radset ineladésyal rezspimal hyﬂrophnbb: dres dtyi weanarofas ebdctramfield. The

e r at,us o h
electﬁmﬁ 14 gﬁl%%déé)({]b Y medit po t?eétl{&ﬁfuggrl ?)Z%%e n%laltmr eﬁect[ml;gﬁ? gl 0). Instead
oftheosflecaroaes avrlagngtInsdyebe used,ivsherelit ihddsired & appties plagaodictfieid.

an immbilisation nmenber as it in sone enbodi nents is

(0228} Figure 46 dgpiets at fusthef etdneplinyvsehérhenf dopssingta ligsd droplet (1)

hi ¢ rface differences, such as.
onto i, FEAGRER ABRRUR magoB RO GAaTy RERE ol FleSiic field. The
electrit] 1@ is dunbratdiicly hbtar¥RY af eRtéiridPelactiddl(13)knt aGRanak @l%gtH)de (10).
Figure 2E and Figure 2F show further enbodi nents of a

[uzespmgnw gdHCdepiets Vata fﬁﬁuerléﬁempﬁﬂy $chemn® 'bmlisb@smg a liquid droplet (1)
roce S|n conmpartnment of the apparatus of th
onto heversdsteied hxdronkylise Bﬁﬁpll’liléat’PPrﬁf‘f%Q)l Byamieans) o slecisc field. The

electﬁchﬁeld §Pb&lcetes B#{l Bieafld Sf Q'fre %rﬁﬁﬂﬁ_}%h 8 Ql?epﬁp 8fa 'd‘ijs‘f)@ﬁéei: 8hd a planar

di mensi 6ns and hydrophilicity
electroge(1@des 15 x 6 hydrophilic areas with a dlaneter of

500 mMmm The chip furthernore has di mensions of 37.8 mm
(02301 Figuperdl tmecté m:pa Birther gxenptarysehemef qlsmm a hquxd droplet (1)

onto E&aéﬁgrg@ér}ryngﬁl 1%0@11%%@%@4 @gbafgl% ot | gﬁlrceﬁeld' The

electrRHfiskloy gerwk'atm I’m@'I nheanst bfita pragtybelecteeld ©0),f wkichhe adapted to be

movabfEE o 558 B a1 0o g fropir osting
abovedarméweﬁae@ h@frophilidimmatilishiion apea(D), Mkletdae ke acthiatdl so as to
of 38 M. x 18 nm_ The chi p hol der of Fig. 2H al so has

provids, e rclefticifiskchsl iR dotes s drpplet 45 amisrhe immisgiblonmediam (8), to
immerse therein and to pass through the immiscible medium until contacting the hydrophilic

area (2). Once the liquid droplet contacts the hydrophilic area (2), it is immobilised thereon.

[0231] Figure S depicts an exemplary sequence of immobilizing a droplet, incubation, and
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pocket size of 60 mrfmmx 2 1 mm [0222] Figure 3
illustrates neans of disposing a |iquid droplet using
We2098/06318 f orces. A di spenser (9) may be pl aceRCHHG207/000393
top of a hydrophobi c medi unyincluded in the processing
conpartnent of an apparatus of the invention. The

rmsmlg zrfe%gteg rd Of : ng u e%gs iﬁﬁo ?fa {l]@ﬁrrx]\lze?ahgen@g A égqugr?t or sample
solutiP@§d &1&15&1@&1 (ﬂf@@ﬁﬁdéﬁﬁkﬂdfyﬂ%hﬂicqmﬁﬁﬂil@ahblﬁ avleh 1) GIa8dmimbbilisation

within the O%Ero phobi ¢ surface of an inmmobilisation

membgs (Hdty maans ofa dispenssr (aia thecapsencedongrgseaseigtiian imauscile medium
(8). If fk-a éeﬂcé CarhfiiSable el She a8y R0 Tatef aﬁgigsﬁsﬁél)smg liquid

IS S g ht y concave to orma recess. oni z€
dropths yvnﬂhdhe: wagenbyr sdtrq;ﬂgss:omp'letqh dhe ohg onmyredeuisdmwiplets are incubated

for o ST GsEA Bl B 5 PR o B B A BlBGPB e ot
11qu1d%tﬁtrﬂinhﬁge leyspoeqpioab(ID): Felowifg () diafithglosh infmistiBle liquid, a slide is
pr Qcessi co artment of an Fppar tus, of

immersed AR PAHECRR FINEIRG $0 Won 3}, Whreby ﬁwadrﬁalf% gge merged

with fﬂé)hrﬁi?n Qﬁtgﬁﬂhﬁ)e&lﬁ[@a B8 h M8yek %If(?l?e?'ﬁ&’mﬁ h@ﬁ $lobP Mairfing prevents the
hrough a nozz Upon di spensi ng, let froma

rlnsm@u @bémeﬁomewmlng thfh hV@reBh@n@ suefacee r(IIBn nrigmotal of the rinsing

solutlgx gao Q%ﬁfﬁn @s 3 L9 %ﬁgsaf%%}ggtg?nﬁﬁégﬁ Bhg B%dlaf' r%lt’i' lgldrophlhc

immabilisation arsad ISuhsequmlly( 2 irhimadcibils ligmid| (88)ed added toethe top of the slide

o BRSBTS SR b B DA R e of s

solutlbﬂ‘(EHt i1ep, 113y i§ biepared aﬁ@dh@hmrmht h@niobiaiidd &@hd BY means of
nmber (7) IS an |ntegral part of the base of the

thed@@%@?ﬁB}r t hat |s i ncluded in the apparatus (indicated
t he | abe] =7"). The liqujd drog}et has heen
W&%Qp@'&é‘éﬁl 6fd|eelmsa? %‘f"%’é Aeheme o ringingetaraey mtten Ryogeqys of a rinsing
solutlbﬁ' Al A $ifrh RFGilSRY SRR rentiih b ehmgdrb*)lﬁﬁg iffhdbilfation area,
base of the reservoir. [0224] Figure 4 | ustrates
Whentmhydraplnqb@m mednm peeommedatntsi the denabilisatien mesthsphlhe Bydrophobic

medugmrggkéda ? 1%[6%% %’ay aFaSng@ bﬂéé%g?{a h@@%ﬁ@ dre B?elrenﬂ)%mg the

1mmqbdrsand)n ahemﬂeet(%) élmciudmgetﬁe byrgethmatier nmnbb:hEecgtheAe@m from the

e S PO e BB SRR B Boptonic

medu!uh que dmﬂ’fo@ﬂis@ﬂior( &ﬂemb‘ér @7)r Raglyed mlﬁe&vbyltﬁe thydr] BEﬁoﬁlt Ghéddum (8) is
l'jquid, drop is of simlar hydrophilicity

dram%@s 4 fpyer q’fdlyﬂsppapblp |néﬁ§’F‘Hn §¥)oprebe eliqwerﬁH@mra ¢ .mgloblhsatlon

membér qt‘ﬁ'ef!:b? rc@@érﬁfg tﬁé}lydﬂogﬂéﬂlg sﬁjr:'f%bglrtggreéfc %ﬁ%l'g%ggﬁ %nWhé Burface may

llkewgﬁ%(afggﬁ?lgmhe g IQYer mfgpfémhpglcanedlqm; d hgkp@ifmretge amimwbilisation
memtégx]zr ME%Q(PH J)r ex%%%)% tg?i)liuhs oggs%:hftﬂ)n 3Erlyunh at § Ierf)lr&%nt example

I C area ern sur ace neans
the cmfteréts dalffaﬂdlqmﬂ d(o@)etst h@trinsed. Uped s@novahifioni e nnsmg solution (3) a

layer E TR EE TOGUA OB EloVed (4GB LRy BhoR Raembts thercby

covcrirf@"ﬂi@ h&dlr%%l'uh@ BreAB)BR fits siifddeis lathinFne TAERhR08RRATIAHember may

is inmobilised at the bottom of the
now bW?fﬁ@(%]altq hydrophehicrmedium again. Finally, liquid droplets are replenished on

each hydrophilic area by depositing a hydrophilic liquid, e.g. sample, on the hydrophilic

immobilisation surface areas of the immobilisation member.

[0233] Figure 7 depicts a photo of NIH3T3 cells grown for 2 days in culture in a droplet

entrapped on an immobilisation member in an apparatus of the invention. The length of the
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[0226] Figure 4E depicts a further exenplary schene of
di sposing a liquid droplet (1) onto the hydrophilic

WO p9810631Bsat i on area (2) by means of pressure.P¢D2Q%P7/000393
Fi gure 4F depicts an exenpl aky schene of di sposing a
liquid droplet (1) onto a préedefined hydrophilic

o bilisatign area of ..t he patterned surface of
mdlc?{ﬁl‘gg?rndl?ﬁg?rpll‘é@tqogﬁsq‘@ﬁ%?rfo Q#Pch al so includes a

i dual hy hobi ¢ ar ans. qf. electric . .
(23] s BB T P BERn BY sBieRoindie of i G5l e sppined with
a Vlablﬂleﬁitﬁlﬁc’l'lh@mgnﬂi))f ﬁi&dlu’bré!;ba{l &Eabﬂit?@faﬁx@ﬁiﬁ)v\( tHa) the|déH§ grthlive and
the el ectrodes a na where it

that tﬁ% apnagaiug i thespioge syitable %%‘t haeldh%llﬂng [cglisz ghe iﬁngth f thesindicated bar

(bott SR DS rrasgortis REfoogiRTP! ary scheme of disposing a
I'iqui'd droplet (1) onto the predefined hydrophilic

[02’3‘3}3 Ridure @tdeﬁﬂztsaé ﬁl@ot& &F mMSW%ﬁ% é%fm g e ﬁfé &S bkin®!sthined with
electric fiel g&}ener at ed neahs of an

a Sta@ﬂe@ﬁw dé#Cb@ftﬂSoEbe ength efribie alqmwéﬂhbare(befmm def®) qot@pponds to 100
um [0229] Figure 4H deplcts yet a further exenplary
" schenme of disposing a liquid droplet (1) onto the
b
[dgggﬂgtéou?g g%%ﬁéﬁg?ll—gépﬁief}g? dfnk %Qf)ﬂéeg{ ?Ef?e Fr(e%x)l foY)rescent protein.
The lgrgthk oé thednbigated dvas(b@ttom night\\caxmgsporgls (td 80 lphre nglpreoﬂmdeplcts an

. di d I 10 Fi

imm o RGR e Dairod pCRERGT Al deipick Kb Eramher ufefingoliowed

by af Alexa633 doggaéd bcobn@ity antibedyd rﬁféelfehgtﬁdoﬂwm@rlﬁ&laaﬂea Gar (bottom
i mobi | i sation area (2) by neans of an electric field.

“ght)T‘}?éreéHOé‘éﬁ F0GHD d s generated by nmeans of a pointy
d 2 h dapted to b bl
IR7F e o Baict dhioRsem SmBEm 0§ deelast Futfo pYBBPeh e S00-mm
featufésd(l‘)ﬂﬁﬁienglhg%tf '%gnla@pﬁl%dﬁnﬁ{eed%’%f (Nedadiiil Rii PBS balffer and (3)

i nmobi | isation area (2), the electrode IS activate
dispepging PIfptbwil i Bworescsn riy@: Thelengthriof sthe dndisated hhar- (bottom right)

ts nter the inmmscible medium (8), to imerse
conegﬁ@?%ﬁh‘%ﬂﬂﬁto pass through the inmm scible nedi um

113Gt C:
] e e AR 80 Ay 15 I e o
show$ @ellmmbllisatﬂ&dnbmbcre(ahfor El@ﬁl’&ﬁ}:ati%mgmrm)sés diemmnbcmlmnent disposing

f bj
oo SRR SISO P T P 22 oo i 00 o
cell ohhererl’ﬁédi@ nof hydiephiliy/ &fifnbbilisat{on) surficé 88 gm)t 2 hr@r@ﬁ]ﬁﬂtﬁc medium

splution is dispensed onto predeflned hydr
(5) i ERRDBAY LTI > (:9) regidualnhydraphiabiG arse pb e surface (1),

Alterhafively arlﬁl%esangfun@ofj PFQErbﬁﬁrbe(a%hed 'tJ‘tHerL‘anaQﬁ? BFfndddb leave a thin

presence) an immscible medium (8). I'n the absence
layer@ff PECL ﬁmtlsftstbfa@e mEkrreafier npere tigeiduth3) of dbkiiquitlatreplet is added to
e
coverQHg' ﬁ?/&poﬁlgcﬁ)g% H%?lu%ﬂ gﬁ %lg i ! geﬁd?[h#o crogtaﬁlﬁ Slilg?lg)relaelllg tsettle down at
the 1rﬂl¢r&ce MUMGRF Gloandnmedmsaident the hydrdphdlcuirezt bfrthe sdblldlsﬂ@ace For
droplets r n t.he

cultui e i o RURRSPE P CIo Yo R JliiAGOtoRlst can i this

embodinaéntitile &f eﬂtrendmafddbbﬁtdnlethél liq@idStniagl@ldoSbé Peprace@0yith fresh
and shaken in an ueous rinsing solution (3), whereby

liquiq; #enqerledh fat examnle, i yealedremingrand additiangwith pipeste- @lasreafter the
liquid\tinl R Raih8d, ol é%ﬁ{pl@fbg {‘t‘?n% ﬁjatio%f\]illtﬁ Eﬁgﬁegﬁ gﬂﬂ' e presence of

prevents the rnsing rom wet t
a thlmlfmroﬁﬂxyﬂrqphgbupﬁmXbum (oin| thg rennjpmng,r igmwesaduab thydingphobic surface area
may lgé @&ir@@ in order to prevent the wetting of the hydrophobic surface by a solution such

the liquid of the liquid droplet. A rinsing solution (3) may then be filled into the reservoir
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intensitye Wah yreaswe

solution (3), a uniformthin |ayer of the rinsing
solution is left on the predefined hydrophilic

WO 298106318 at i on areas. Subsequently, an i mm scPEI/8G2007/000393
liquid (88) is added to the-jop of the slide to
prevent evaporation of the quuid left at each

hydr ophi |.i c ot et resh sol ytion
(1), ¥igdsb gy an ptaccy ) e, 6t Pt Ton Bk i i "cet cuttre
may béT¥BRtirued ik | |t1§’i§ sﬁ{g@a$h&¥aﬁ3i‘39§ Gﬁcet e @iaressEdls(i@)completed, the
0232] Flgure epicts a general schene of rinsi

liqui %@pgeé@mm draiped, gor ¢rample, by tlétnrg @fsasnlgatm with ®pipette (ﬁl)nThereby a
scorll RO SR PRSI AR b Septnishe

therelascqmmog thecentird Bquidwipdpléti (ih(Vch)a Umrglhrs mdthed only cells attached to a

a5 ORIRAE 58l S, ) SRS Scirc o

expressin® e grégn -fluofestend Ipﬁ@eﬁlhﬂ{dpﬂDg@FP)miﬁtﬁlfedl o ®lpldsk $Rde patterned
the reservoir of the apparatus of th

with p(ﬂvtgﬁgﬁwoetﬁge%@ﬁﬂgn}: Jlli‘ﬁ [cellswere i Pulbegeo's Modified Eag?e 's Medium
(DM@M?* rQahahhe 1% glhsoée”m)*% FBSaf %Oﬁkni@lﬁ’ﬁf%{reﬁt@nghﬁl 0.4 mg/mL

ed. Thereby hydr ophobi ¢ ‘medi um (8
of the\ anweglywldnyw@mﬁ@bﬁélmdumrpm ofrihe B@eamdeomdiartybL-glutamme
(Glutglﬁmﬁ"j d?gepﬁaﬁl\g&ggl? Ibé%ﬁ: Iglri] éigfgml%(e ler?%l? o?Pr}é & ?181\6%{(3' (bottom
nght)sozm‘feap(mdﬂay 1 trinevFlgurdaﬂeavemedﬂh'geraertthra bayien odfFig. 13B. The

tengtf iR A7 Sl e 3%%%3%%%35%% ot on
192391 FIRE 148 Shont Lo SRR i B ooy (HirSfY pffae rat 1gG.

The ELIIS&I Borusonld DEe-we{I30reindr bk ﬁhfﬂthd]lSplﬁﬁ £&0100t in "TH®luorescence
he al | owed tg remai n _on the inmmobilisation nenber

Ingmim @ftey, dhe; gditipp of by (cayymafi pubstrate fluorescein
diphoSpaté@®ms a thin film The immobilisation menber nay
P rﬁﬁ% be F?nersed in a hydrophobi ¢ nmedi um agai n.
[(ﬁkl(g]aﬂg?]ire 148 Wy H ﬁpgﬂ LA rﬁxﬁm £ Bbt?é?ﬁéi‘l Hﬂncﬁﬁlmtlon member at a
ilic area b ositing hydrophilic |iquid,
Volunae of 2 slslm? he ﬂugwsmée nyqrsﬁpnwas. measmdbl Il mga@ﬁ@rths addition of FDP
feas of the immobilisation nenber. [0233] Figure 7
epicts a photo of NIH3T3 cells grown for 2 days in
I
I} Figirt B bR el Rk AP o RS R Sali? 3t isipe station
is capablsiof merfatrmdg laaeri¢soatt tepnrbaqfite)l fooa batspokmaking nnsmg)mmhod tilting,
addltlkn ané1 l;rau%l %?rregg.ﬁnléa% %t i ot.(g q%fdt hlélﬂggg |3£ e}'llflislg}ga sta 10n consists
of thre¢ miaih cohffnentgnattollet, A&amplest 4o a pivdlihg rds¥rvdirdioMer, and a
show that the cells are alive and _that the apparatus
pressyrizipg, devee iy thy ?Q‘H’o Pg af PGS YD o hej sampytereganérollqmdirects each

motion@!t e %EqJeh@e bf' diotidhe dl“lﬁaéonﬁh@ért & ﬂeelfeio)Dan(p (V'itﬁsao H{‘&%processor
to 100 mm [0 Figure 9 depicts

with g gimple a@nblnam?go tuttonpeswitshes apdion glssﬁm de dhe/\uimncted exaxnple the

p1vot1|§1%§"e§br9rﬁ} fdepg %t ﬁrgm | e(lr)t?S \Jﬁleaﬁ eﬂgtg ﬁ{t othgl]gléserrrr]ﬂr)]led processing

cat ed corresponds
compﬁm&ﬁ]thﬁngdudes ldAesteyoic (in thdefoid-oBaRlide hbkled)apd ebanlg cover (slide

cover} poea gerzs?r%cril angle SH %ﬂe sa%xﬁe s{age there is provided an agitation device in the

subst

form of another motor to shake the sample stage, with any reservoir/processing compartment
received by the reservoir holder, at a desirable speed and rate, for example by linear motion.
The reservoir holder can be replaced readily to receive another processing compartment with

for example a different size of an immobilisation member (or sample slide). For example, for
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The I ength of the indicated bar (bottomright)
corresponds to 200 nm Figure HB depicts an

WO meg/pefiBauor escence staining of Hep&- G-P cel | RCUSG29G7/600393
Ki 67 primary antibody, fol Ig yed by an Al exa- 633
conj ugat ed secondary anti body. The | ength of the

immqsg50h Bt et 3R 15,0k CS HT 8 JaanB™ 43 G differen
samp$d stage ﬁﬁyt&rmd lmefdﬁaI%}QbIWﬁQQW%spmﬁﬂ-x4§| SRRBE kA ddd medium

of 50 nl rhodam ne_ dye, ng wth
such pg liquad to %i‘ﬁéss(eB) Qﬂ%@bﬁ%@eé?“@ﬂ nl of fluor escel n
The length of the indicated bar (bottomright)
l‘@é? ﬁ@gl%sqqsenq% aftwlgsPshlguere 13A depl cts a

(0 an: é’og‘%lo C&L@%&“ﬁ%@iﬁ Sat’ on&érér% reD:Ia cf’?) gl} reservo1r holder and

assensblepivith iachtmber qouenthsomgh wareritighssealih@dhafedlty. di sposi ng
the liquid droplet of cell culture nmedia includes the
(2) fThe ﬁa&en@ﬂw @ftﬂ&‘:dfat 139 °forgl) -@Ocheppids twittn & ylraging apive open. This step
drainS 4} Hﬁ?%cﬁ)‘féjﬂ dgﬁ]ﬂ% Ag% ﬁgl lic imopbilisation surface
a

are r ophobi dium (8) is disposed onto
(3) The assemiblynis Mifked bt O ° foﬁswelway additiéll PN ABICriigosopitidnhe
patterned surface (1). Alternatively, a |arge anount
(4) dthepgseymblanis moshigaed| hpozant@lyc o phea sample aitagsdandoshabeay dor 30 - 60
sean@ thin layer of PFCL on the surface. Thereafter nore
iquid (13) of the liquid droplet is added to cover

(5) tihe alsyeebdp Rotitéd areidoLfof 3D - 40Mecorlds %t}ﬂdlfaﬁﬁﬁﬁ%lve open. This step
contains cells (I]). Cells settle down at th

draing a selption- i the assewRlYPFCL and rredl a and on the
(6) H‘ﬁg 5?%&@151}) Olg ggglggne%fhoh Sntgltf hsél'}r s],ce?\(l:oelr holg [ cul turing,

I &S T Vol 3" t hat
The d‘x@ét%@t@m@e bf Sdtioels Ha9RlaB} d§RAdINE ohhh@na&ﬂf‘éoﬂlﬁ%ﬁmretn%ﬁ?of an assay
an extended period of time. The liquid may al So
runop@glideed with fresh liquid as needed, for exanpl e by
| e draining and addition with a pipette.

(O¥teF e o ens e aneseion emprenople o i
used {depictddqn ¥ 31%@9'1 rfb'fh lﬂﬁlﬁ’tg %)h%bf’ ihd i gﬁﬁsatlon areas within

presence of I um on
a pattegnadi sirfage. Fige. 16Ae§100\L$alhe dwdlattphﬂxbncths Lft(frac(ee aseen fmm above)

wherl SEHEIA 51§ BOBIFEDANT S G 5145 dpics

appamime ftong thedfrait oittein infmobitisdtiog nserhtr i the( fbhnmi}a feh@Ratile chip (7)
filled into the reservoir(lV), released again and
insertedhn aced by fresh first I|qU| d (13) (V). Were

R Kb D e gt B I el B BE et S B ppacaus.

The ddpfﬂ@écﬁ&}%lbef hgs kw6l lyersCofna efaigh-Ife Poitelsh inher layer and an outer
exanp tilting or aspiration Wlthaplpet

I
layer, ?ﬁﬁ\eé@gterao Joc-ehrmber. 4lpoa agemplieg the apparatus @p#t@anedﬁhée is attached to
the b(mb% meegbgkeﬁ‘(géﬂé (a%se%Yr TREhn eEé:i'%lF ?qgo IR}F asx immiscible

her eby Covering t e entire liquid drople
hqulcwwhgts tPHICE. foe incobiation. The obtes rattvautie dsetdotoaprsmnt dny leakage of the

1mm1§:li|l;1 gslilg Eﬁag%plgtgg gmgalr};%o eefn rﬁg ﬁg? %@gﬁ%@g gn g fgg?] slide of ~ 75
mm ¥ 1251 a1neS ASItan b Qb it I(lg'lem-tﬁ:ﬂi)de chiinber 186 redtamguldrdfidentions (51,
sli dgé{f)ﬁtter ngd Wt h po%%t etrafl uoroethyl ene (Tefl o

52) deygned o4 i tgeslide phaRer bt ecemmodineasEhne 18 SABPRThe chamber
has fduPMEMilar HABHtRINSI(5H) dlegg@ed"ﬁl f‘&cﬂiak@tﬁ@ Stackiflg Y ERRabels 3 top of each

pen|C|II|n/streptonyC|n
other, in the presence of a chamber lid.

[0245] Figure 17 shows an apparatus resembling the apparatus depicted in Fig.16,
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of the am nogl ycoside antibiotic 418, and 1 nM of the

di pepti de L-al anyl-L-glutam ne (d utamax(tm). The
W@200B06318¢ € i ncubated for 4 days. The | engt h oOPCT/B&@2007/000393

i ndi cated bar (bottomri ght)7 corresponds to 1 nmm

Figure 13C is an enlargenent of a section of Fig. 13B.

The f th i ndi cat ed ba ot
whergh oreg SOHALE 555 b " RAFETD B P P i destouign it §6. The chamber
lid he§ difﬁrsidn@ kﬁﬁd) ItAATURAERAT theNéircatsy andértlonSAB3 M 9if NBe 'dhamber of the
The ELISAis run in a 96-well|l Geiner black

appariust i wel | plate at 100 ml. The fluorescence |ntensi ty
was neasured 15 min after the addition of th

[©246), Figures 18 depigtaawexanple ebe ehanber sovs ,slﬁagreed(fpmfhde of ~75 mm
i
23 R e SRePod B BPREE R, SITE 158 depicts the same
champerecofvieyy segsirendke bottensThe/chambereasu hmlamapemrrg @8).dJpon placing
the Cg badd| tion of FDP substrate. [0241
ng o QOver Bgtto &ne rﬁse[Evodr Ogﬁ%{lé ognng Cg{ltél%l.}ogﬁ space with the
reservidit. Fok iwasdraight t@lmg,rthe Sov?eﬁtrhab h%hm‘d @<inigqBB), Mhich ShitacesSthe slide

of ste for a batch- shaki. i ng et had:
holdef upg f3emblciFig Bt dgPgts AR ATRS RN dnFaP fHhirs iviag dgsigned for a
slide bf AYi5sGam3anghs ﬁﬁ@@lQQ9AT§h%“fs'tH§in[@ n‘?etn%e'r FOnrANQEvd & ﬁgrspectlve in

three main conponents: a controller, a sanple sta flg
Whlclwtlneh top pid, 6We rsisles case visihle. Rwpdeeningnd3h) forethe dransfengf a rinsing
solutgg\rf]i%'f%ﬂngrea gftrhtég(gﬂgbf;tfgg %lﬁ%r%xlﬂﬁg@r B%ealﬂ §iaé gf&gttﬁ% long axis. Fig.
19B shwiwsoths . satfieeintod mperblsar foem abpersmntme:ﬁd whlctlhtlm bottom is visible. An
roce or Wi t h i nation, g

openi B R SERG oI e By SFRENG Wapt ShBdne RapOY: tHg a notch
(32)431®Q{ngngnrbe:pe{cw| r holder (41) has a nmotor with an

axis to tilt the assenbl ed processi ng conpartnent that

[0240] UIHeﬂllét @Bl 4o iwrell(a'b A chiv@béraoneiahaph®lel adgitioahldRithres in order
and anmber cover jde cover) to a desired angle
to begacfisd ina X1 fer %t B@g anygleg mleglbﬁf Ofc? SN a‘ﬂ?tt Gieblsp, free up-

and- da&wﬁl ﬁevéxﬂeﬁtb ?orfx@{'éfbi%ie FaRt-Rght §eahﬂg ah® vafakife { Ffgure 20 depicts a
| e sta any reservoir/ processin

devweé ot lrxgea@enlﬁté thepper (3¢) (which vasilydes give gmlets &31)an the depicted
examﬂge? :ag%’m %ﬁé{;’eﬁ‘gg e;tﬁyvfésér@{)] Qﬁf&f a%xzﬁ) JaﬁlsQ%f tilé gﬁ/@ﬁtlo Both the inlet

olr r can e repl ace rea
membey anglcthieviesamat haay pawec elsmen’g awinyaddvives tthati dllow attachmg, fixing

o R SR G 0 R B B R e o)

whlclmﬁl'déﬁgﬁed fb&iecéi{/é?th‘é|rb§éﬁ&)1@(f4375nﬂm s¥cohd Haldea (146) /®hitMiXdesigned to
a different sanple stage nay _ be use

recelth fb@r elrampeabary(3Urae asyven gTsllepﬂt"?ﬁbce( fgther Qaméavqtel Befgt (43) for
positiSRig Wi %l@thméﬁle (33‘45 nidPthetesevif (1) egsﬁig AMGLr @9) with a handle

necessary 2] “An exenplary sequéence action'is

(47) & mpn@\b@lc[e( ApoAcpr beepyotad antmke finsrholdes| (48p thereby pivotally
[ ﬁ r hol der and

mounqlﬁgwrsolﬁi eé eﬁ@iﬁ“ﬁtﬁé?%g%r\?éﬁ (%lﬁr ough water-tight

[q‘zﬁﬁi TBQ Hi{s@%% %glg 0&%&1 -E&eth ?g‘l%%l}gé 1{)/&?1%1!1&1&9(1@ q.ﬁg Qide chamber
is a fedtane ofitle desigmnofi srhdbs:halhba' dndunldt mendbbe aad a;renthleiyembodlments slide
chamber and cover, which may in some embodiments be of high practical relevance. The
minimum requirement typically includes that the contact ought to be water-tight when the
slide chamber is locked with the inlet member in order to avoid any leakage of rinsing

solution. Furthermore it will usually be desired to provide be simple and straightforward

means to lock and unlock in order to facilitate easy and convenient operation. Typically the
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(3) The assenbly is tilted at 90 followed by addition
of a fresh rinsing solution. (4) The assenbly is
wWouwsnéased horizontally on the sanpl e stage and/SGREIN0393
for 30 - 60 seconds. (5) Thg7assenbly is tilted at 120
for 20 - 40 seconds with draining valve open. This
., step drains a solutiaon in the assephly. (6) The
inlet gg@ﬁw(w FeveRokssRIcHel) mAH ibFotrsigned 1B WRY thaldbges pot block or

interfeR W&h - thd RBJIBSAGT reARHANGR QnpA&t 6D ShERYde BY Ynanual or automatic
dependi ng on the nature and requirenent of an assay

dispensjng ovhen the pystem jopaigskeri Bupay also bnegsired toudesigarthe apparatus in a

ey QBEGE S48l P BAEO B P TDH  Bpb rains o

an inohispibéed Bfnid eohdiomaizidg selbfiian Rurthesmoviet ihinmayabe aliesieadnedprovide a

surface. Fig. 16A.sho t he aratus tromthe fron
contaf} hrgd Bion P, HABBE 83T il BEeSh s b € mitinat HERd space upon
assenstlPaTlit ufyf HeOdBsirisie B &kinitiz&theUdsduse of 9Ad lighiddrapp&dat the dead
depicts the apparatus fromthe front wth an

space, Wit massReteRi ranesease the ehgace of sargrovar peipviBlien ERm previous
rinsidg/ste. gﬁéfzﬁ%ﬁg&% in%ﬁit:ﬁp{bfnﬂ)aﬁ{bbldgsﬁfﬁa{d e Tiﬁl'g%gmber (34)

o the Dbottom of the Chamber o e apparatus. 1 o
are injepntactewith vagibethehata amd-ringdbb). f dead kpasadhOhwith static liquid is
. ' . ] outer |layer, at the
hmltce tg%kggﬁ?kéﬁgﬁéﬁﬁéﬁéO%%%%&g%senbling the apparatus a

[d&%Lg%\?&?&i lgéﬂir%uﬂlgcﬁ}éé gl%l(?l'?a%istﬂ‘?ST‘lIﬁp ﬁwbs%‘iig %H%Jﬁbfertaplg inlet member are

pocket to Credte a reservolr. e Inner reservoir I's
illusttaseeldint the fialloviag) Thesasei tabchahisosi gdnauliy apysly b (dekirgyunlocking of a
lid inc batign. The outer reservoir is used to prevent any
shde G8"SF °PYE i mmi scible liquid. The depicted

apparatus defines a slide chanber designed for a slide

of ~ 75 nBeaingbbyMecKhenicalFoice Siadlastomerid Cokfthict t he
sl ide chanmber has rectangul ar indentions (51, 52)

[0280] Bnedist @m‘bb&in(ijdge tikei ﬁﬁcﬁ hl&qilz@érso i for ﬁﬁat&?ﬁgﬁﬂméeﬂidg:’l@s applied
instrunent.. I n addition, e. r has.four cjrcular, .
mechpmgally Mgl the sontaet hefresy 41% Skide shambst and fpletape STrig mgde via an

lastTheHE@nspoRBntl QRhOds HAORinY! MRfs. méthod IRI1UHCE 8 §AC&Rafitaldoggle desi
S hamber Hd. [0245f Figuﬂ% 17 shows an appar at us arosgie desien

as emplayedin| FiguxenD. JisP aingscanegxist either on heslide ghainberegrrpmgthe inlet

e ERRFs b O GRS L s
O-ringhathenmirehwiah Fig.i 22dudepicts Hobarhiimbas cdveB [49) fwitthan Okrangb@8) and an

.of e apparatus. [024 Ei 18 depicts an exanpl e
openife (3$) 25 ARBAN Bete ptsGbPl ey B FRpicG et oot Bossparment
(50) thwe infludes ahSAnsdvilisatian friehfbler C1)20Hde WhichMBE cHanther tber iso8sembled.

while Fig. 18B depicts the sane chanber cover, seen

fromthe bott The chanmher, cover _has an .openin
(38). Ug&ﬂﬁ'ﬂ# EX' t‘EWE!‘I‘?Hﬁ‘EQF“c‘B%&‘“&?H‘Sr 1¢ E?Q“‘ac
voi.r this.opening.may form.a_contjnuous space, .
(GBTETY S e BRR He OTE e o Bler PRRL SERBE isy aqplied by
electldafigRetit! at8actdm! IFOf ekadple, M e CPAfBEL & EiftRr $hitd@ded or attached

with a metallic strip, while the inlet member comes with an electric magnet as shown in

Figure 23. Upon activation and deactivation of the electric magnet in the cover, the slide
chamber and inlet member are water-tight sealed and released, respectively. The positions of
the electric magnet and metallic strip can be switched, i.e. the magnet can be located in the
slide chamber and the strip can be embedded in the cover. Likewise, the O-ring can be placed

on the slide chamber or inlet member.
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hol der upon assenbly. Fig. 19 depicts an exanple of an

inlet nmenber, |ikew se designed for a slide of- 75 mm
wo2@8/06a186 Fi g. 19A shows the inlet nenber fronP@RHSG2007/000393

el evat ed perspective, in mhggh the top and two sides

are visible. Two openings (31) for the transfer of a

rinsing solution g arr ed a&the top of the inlet
member, one at ealh3ll ‘ﬁﬂﬂft oG axis. Fig. 198

IGRELT RN & @?%"r%ﬁéref T bbbl ahye Fapplicd by pressure

differ¢h&l [Hoe, ex\ézﬁi[pffh tBansliderdmamb&ORad BH Wpen SBRGRIWehbedde@ in the area
reservoir to a notch (32) an Oring can be placed.

contaptiygqgn infes anqmhres (serdiigerd) o Pa (of thesonen channask is leélneﬂi corget with a
vacu %ﬁaﬁl@?'@ﬁcﬂlﬂ@slt Sﬁhg rcSﬁta&tnbéNv hte%hﬁg ?5:&9&%‘3 ihfkt Fhember, a

evi ce or attaC|ng an 1 nlet ms er an a cove
vacuunh & apphigd trough e vageund chatmeh This st in f negativy prsmhré @long the

ter-tight seali and .unseal i n ure 20 depicts
open (Bbil pRar PRl IS RBMEPR o sifaPer S Sl ptber. The
p051t1bﬂ$bﬂtﬁ63pém\ﬂlahﬁéleih6 -8 cambd dweitdhed)ict & BXRTE &) be embedded in
nd/ or, a ﬁgr to the reservoir &35) of an appar at us

the injt megpber Q5Hng gat be Plﬁ%e¢ inthe slidg sBaIRbeIng t he
VOi r ave elene d/or devices that allow
IO&??Iaﬁh?%e e Swgenaﬁqﬁlﬁdfl hgs A BRFHIAG Euidep acgqmponent that
assistsl @¥in6 8l figéting DAR &LNrHLoL WElls BRtheAsl{der st fabO IRy plﬁ&@ on top of a

whi ch i's _desrgned to receive the reservaoir (43L
slide b@léeh@r éspgaying by, mylti-danned piRette padosingle-charuic Elpleﬁé The guide

has a ﬁl mﬁ{ed(tﬁxj))gl)gg oftsCRhée: a nﬁal Vdfc§ {r Uit B Eg n%g?ﬁ?)s %an pass

pol nt or p03|t|o |ng
througlsm)d o¢st dutihg dispsmsingiar a @pivenitisti gl mhhlde qmpe(tt&@ opération. In the

t he econd hol d pi vo
depicfbdr GaEme Tt Yo RBPHER Hie) 'S PR ndiBg B o Finko icrs gesird o
sealirighfechahisin sElries resPetlive Ot fing May heweheiesy be(li’s'ébl [ 0248]
The nmechani sm enpl oyed for the reversible
| ocki ng/ unl ocki ng of a_slide agber is a feature of
t he design of slide ché“ﬂﬁpn%g£'$alet menber, and in

er. enbodi ments slide ch and .cove
oSBT e A SRR BT ORomhics FECHteE ) (e L B TR i i
It hasT Refrath&i(83)NMHae GUbWE ¥RIking YdH € bY al dide Ush@mbbA afhel b@ettmg guide
aont act og&?t to be water-tight when the slide chanb

depicied In dige P Brinchdena PHTREY ofdRBEPNING ToRegs in quma%qhao%h;holes (81)
for thk %ﬁﬁﬁﬂ@e £d ﬁds@ﬁ?%gptcﬂ% tH'i eﬁggét %‘gﬁlﬁg depictd!ih Fig. 25A further

usual be desired ' to
has adarge |tlght1$foh0\la (82)nmwdhe Iltldﬁlb &Ikbe&nUVIlal’@llldykThm gadd mayth:e fabricated
with % ﬁ&ﬁ%}?fut ?{ %aﬁe%%?l %rgerctgs\ell%polvggvgs 9@? r, Sgé :t}%rt] ‘theTlﬁélr fan se% the location
of thedspétpntgd. Fig. %@\Iﬂyplttb aglie pipetting guide shdwikFigr 23Bp6vificied on top of

e S BRI AR ™
T R PR R R —

gu1de| ﬂ?ﬁé’ ﬁlléﬂrﬂérﬁ@ér Ha@ﬁlfﬂihiﬂ asl defli¢ted iA1Fi$. S, & PhirAe® ofM&Be through-holes
ning of an imm scible [iquid and/or rinsing

(82) @5 be&wro\ﬁmbmw £pdpRgFay iof pasijionas deegns dnfare of tbwwé hples (8 1) to
v fit et r

o0 B BRI IR U LA Rl BROPES e s

surfadge(Fig A7) atvhen the imet inmdmter tlshplaaeﬂ)oma podcessing icompartméint (50) This

offset prg‘epe?% th%tcogt?ng (()jte tﬂe wells from being scratched by the pipetting tip(s). With the

offset, however, the dispensed reagents can still reach the hydrophilic well surface and move

onto the center of it by the surface tension of the liquid. A narrow slot is cut through the holes
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space, which may potentially increase the chance of

carry-over contam nation froma previous rinsing step.
WaR2098/06813cdepi ct s an exanpl e in which the chanmbRGT/{G@BYP7/000393

and the inlet nenber (34) ang in contact with each

other via an Oring (61). A dead space (60) wth

t dIS|I tedb the | oca n and si ze .
for eqtidovs, FhiG S| e yobB ko s it BPet o BR h P 5 ARHRgSInE location t
the néR ChHAdRIBH, fheldidh@esdf e tEbasHBslettht Fr& lcoBIPETOIR0E A) of the

illustrated in the foll ow ng. The sane nechani sns

arrayg%}@égeaﬁw thessiof th%rqu@alme; GcRiangd B Thesg|large holes facilitate the

e L e T

narrofvoslete, andqustrie thef msmmnir@ halegbiie keahé dng'mgdlsgqnlsmgcfor a convenient

ani cal | i le,the. nta t b
and R REBP S Sosri B T sEiee HE° R Thal ivi Fbiphoh qp of the side
chambanmangnkave aUaige alirodgh-@ifidowgin t]ib nfiddre fhrsbttenisibil@g. Rurthermore,
[ esi gn as enpl oyed i.n Figure 20.

chani cal toggl e The
the g@? ﬂmef%aak sé%%geate‘? Piibra gansparentanatgaal dp ORdsE 0 YRpIgHe meblhty, 50

the uéePl:ﬁise@%E&%Eatxo’ﬁ'cﬁ‘%eeplgé’& fows the assenbl ed slide
anber and a cover, which are sealed by an Oring in

[GZBGLF%EI% Wﬂ)éhoﬁk ﬁnotgé’rpeﬂﬁﬁﬂ& bBar etClABNBET inCRY F6rnf 6P ) pipetting

an O-ring 33?) and an opening (38) of a cavity
guidetpspenldy aEkie i ptymemmbey. inplpgesye pis 10§ naerla@tymemsnmmg means (23, 24).

One ﬂ?)rsﬁ gﬁ%: ‘Q%&“.g ggr??m% ) (&7@93 1%@6%%&%9?% Thé%a ﬁalrl}g ésr also depicted in
Fig. 29)&/ dt has fuathse H‘qilwdhtySﬁ‘abqchg(G@)' cEIﬁﬁutgr folmgalest, iwhi¢toarealesigned to

.via El as [ ct, [ 0251 Int
receiyef mRUPCIRAT gt POF ARty Bt S GBS DRy one row of
predeined tim@sbRetidC athd bA Cdnl Bﬁlnol'ﬁﬁﬁatﬁmaﬂexhﬁer tThe \bur6s designed to
chanmber js either enbedded or attached with a netallic

receivg apd) pogion cPipEe s cBONe(bigs r 2B nlig. #1§: atheréwé@élpwwg guiding

pos1tlﬂﬁﬁ§eatd1§b%n§ﬂ§¥3@wbé" T'l_i'egé&%@ ogghlnéJﬂlO/'? R&ioh¥@hd #hréih-window in the
deactivation of the eleCtric nagnet in the cover, the

middlg afdhe Ermaii2d), alhews theendsrEi of the I@lpm ps (36} ffice £ig29€) to enter
the px%rc]gss{ lc%ﬁ'%a rﬁlg zﬁﬁe%%/ 4¥1red-rt3(? ]?ﬁ'gééh' tﬁg§ur?a{ce ol?%n dmmoblhsatlon

el ec and ne can be sw tche
membereherbllneTl‘relgrwht C%lm 1sbea}iabkeaifel1zbldmg tHEplpéttej‘stc(r&;ébmea straight line

with @Rt i 58 B PR IT e et (e PE BRI SO pfgts on an

immdBaEagsn ﬁaeaibeln %I’%’(ﬁb&%ﬁe@pdﬂdﬁg&b%l@ olf @20RYentiBnallBi88-well plate,
enbodi ment the force required for water- tight seali

96-wslk Plafson EaveY phteffuFie dPpribrcenttor apgw efthrgeh; hol%e(gg) to insert
the pﬁyleitéjﬁp§ mgﬁntm 14 aGRah ?62%‘[1{%' foﬁﬂ%?q@ﬁﬁll' (ﬂ)lﬂé"ﬁex@[cﬁﬁoth ends

contacting an inlet nember (see Fig. 24). A part
of the theougbéwlq:myn dhe itwo dents I(Qn)dméiansmetuvelw fihingo vmbmm of bores (62)

on thg E%ﬁi&e(bii) %gur%%ﬁz?tbthéﬁég)eﬂg tl%g iG] | d V\Eletﬁ rgl%[ Elllsgtl(ﬁl areas on

er an inle a vacuu rou
an inﬁﬂnﬁnmt]umj meatbanbefore gibetsing e®ihleh she fmla mrmg&tr i(¥e3igned as a pipetting

oo D 1 S B A3 8 s et

and tROWERY @%ﬁn@élleﬂfh@ 09P@h oM Afsh - ABsknAingl JHthe 312eP6Y the droplets to be
switched, i.e. the channel can be enbedded in
dispensed. By this way, the dispensed droplet array from the pipette tips can be easily and

readily transferred and attached to the hydrophilic immobilisation areas.

Continuous Flow Method

[0257] Figure 30 illustrates a continuous flow method, which uses a continuous flow of a
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the inlet menber and the O-ring can be placed in the
slide chanmber. [0253] In sonme enbodi nents the inlet
wWOoreneRes3lde a pipetting guide, a conponent thatPGERSG2IDT000393
manual pipetting onto an argay of wells on the slide
surface. is placed on top of a slide holder for

fesh Grpge ngeﬂ&a Al Pt ics eriigog phiberlie & piinloas pljde ghamber and

pipettind ffe sibfiRH 4o £ thobRELstakRgYhéthbdd WitfmBiR4l niédification. The
péette tips can pass through and rest during

deSIgg o€ gerinleh gember, diowigHere s segnitieandly defiferamy| feorp |ﬂi§’é tfer thg batch shaking
meh Q085 94 OISR, G 1eCRORSL RIS S OB son it

a relaﬂeeibllblrg lmnet:MnmsninSthe botmuaus Bewendthad tie milat gnemsher is designed to

be toiy KB B Riset B i T ol ieribape et REvPg, gty §2-5 mm.

Furth@ﬂnﬂftb tit ARy ®eiddsired! tb oB&$n Qﬂf)ﬁvaﬂiﬁnﬁm ads@dbled |rés@Wi)1r that is uniform
cklng on top of a slide chanber. The pipettin

througlmua dheyemosed éil%ﬁﬁage upgder R MaHkan 2 $MYlanripgips @ffect for all the
predeﬁﬁéd ShuPAte B he lifin{dBiIBaibn MnAeR -hqlses 1&&1&1{ BE achieved by
e gui dance and passing of pipette tips.
Inﬁmppbémtbngﬁéwnd@dUE@ﬂcted in Fig. 25A further has a
| arge through-hole (82) in the mddle for better
[025§] Bh¢ examplesad chambler oonsr dre désagneddan @ gland slidepatterned with a 12 x
n r I
4 aredy B SRS el 1 apd T sbhors? of ARLUEE mSlabl depdging on he
arrangénpent oFsuyfac2 af€aslepi ct s the pi petting gui de shown in
Fig. 25B positioned on top of a processing compart nent
[0259) In ond hmbbdinenvhn anlet imtmbehhamene iflé&2&kl] ot gutle?6and includes

embea%%\;ﬁast?lre%uaéﬁ B@r t%%uﬁ%%])?.ﬁgae fp‘? ag‘riaaﬂh%rxdasp?? the flow of
a rinsiigd§Butdsn AR BE Qﬁlet intdfhr udforn sRbath@|Hacl s@barh a¢ 6&;1gned to flow
t hr ough- hoIe (82) for better visibiljty and an arr

alongoffa% sV atda %#gsw%l}?soq thershilen Byo exampigh of Sowsspligens 4% shown in
gurd Lf')'ld?n ﬂ{kdd&gi tah@rﬂ@%hfa@ts%h@ Qea%e of 'agﬂ?)tci(é’t & ti)é &lidd €hamber for

the center surface

water(tpghg se@mg asvmmhqdelmthﬁ: @atch@hﬁgng ngatlmdad‘élg ﬂmv gplitters contact the
surfac%:) (gftﬁ% Eétg%m%ﬁ%ﬁ\%é{ Fﬂzxggnng]g %)ace Qét%eé’n( Eh%eSﬁl ?eclgtaid ttltﬂe surface of

rompelng scra ch
flow ﬁplpm‘st iThdp isite eEhimi¥¥ Héadt dpace) Wiset carhtmmmernnstdgsolutlon during the

ed reagents ill reach the hydrophiljc .
flow GE PR RoEE SIS RIS PHLSE ot Shie B i spliters, the
splitté&rtl EArSEMh 8NST distétheridBatetiflyi d. A narrow slot is cut
t hrough the hol esfor each row. These slots are used to

[02600E biRhé @abddEmeht) @Sdovier BEY TG THIGPQASI foGr LALAL, I MA contains
to the next hi addition, the dianeter of the

physiea] divigatshay ghowm i Figure 32 Upon the asesmblynef Ahie spvemwith the slide
cham@élr ?(Yur é)&lﬁt@& Qﬁinrﬂéﬂaa?e %E}Rﬁﬁecpfllohg Radteiw bR %@? wells bn the slide.

. These large holes facflitate the insertion
The mfesanpeqft mdivigual j inted omtb;et gamuddehysmllarseayrawﬂ chapnell yould ensure

umfoHﬁ }?l[%ws %hllbhg'? e&cﬁr} Qfaoﬁhé Q’?]g/l (glhth% Igl?d a[rhr Wnﬁg o& tche covgr contacts the

PoOsSI | oni ng es one one
edge df teeprck etgoff the sHd€ olvanebereatid thadhree Ibaﬁhlre cqmte ttlhe siile surface and

can ) Sz R e Bt AL ol S D e
chambér, HéMArérH 8V d Madd6F dMsthhRiciiRbteldbt er visibility.
Furthernore, the guide is preferably fabricated with a

(268N EPai®Rér BRb&dimdht, ian Rl herhBerl A BY nodifiédiffokd Yhe design in

SO
Figure 32 to contain only one inlet and one outlet. In this case, the cover may have a splitter,

which splits the incoming and outgoing flow into four streams. Such a design can reduce the
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the user can see the location of the pipette tips.

[0256] Figure 28 shows another exanple of an inlet
worenmpessidan the formof a pipetting guide assentdySGZIhT/@n0393

i nl et menber includes a palr of interacting

positioni ng neans (23, 24). dhe positioning neans is a

numte 30 o e s g e asg AR Fvenatd b el Lopideadingsystem.

of bores (62), defining four pairs, which are designed

to receive a nount (24).E pﬂﬁbr of the bores can be
used to align the nount W one row of predefined
i mobi | i sation areas onygp. i anobihi sation nenber. The

nmount is designed to rec Ve BN position pi pette tips

Fig. 29B, Fig. 29C? thereby al | owi ng gui di ng
[é)l@l] {Tihe rappayatas disehanthierfg lmmgd"s&arﬁf)ﬂﬂs ik apgleowplelfl amgimmobilisation

7. t nm dd| e .of .
mem%y? el}lffPIggnék g@% a%s € 1c¥e|ar ﬁ%gg :ﬁ ég)ﬂ: o?nd? %léesgrivglztu? éorm of a chip
holdéri fsshp@)in G@ eGFang 2H?.S'£(B)e chip @ﬁtberpoblhenw inegtket®f the holder or be

oppaf t t and, where desi to approach the
attaclicy 10106 hler, It Pipsbiper T e (théPrb@S nide o .gﬂﬁss ?fh%twaﬁpf surface
modifié4don &nd %ﬁﬁ@aﬁen@% teé dinFiket H€a RMALHAE atr‘eﬁﬁvé@Gﬁyd'r(Sb}ﬁ‘hc pattern
straight line with exactly the same and unif

surropdedhisa Aydropbebie roating. Ihﬁbwdmph«dm: eonting«as bsrfomed by perfluoro-

s11ansle Sésol*ef)@aﬁle%umqh é% Eg%ﬂ?&%@{i%ﬁ?&@{h&gégﬁﬂg H] glk&ﬁ lane such as

a conventi’o
octadgcyltristhesdybilqmeafmofig fthe zﬁlages ﬁ)D)mydrEphxﬂm cdating athe mmsoﬁultable one in

h holes 9) t LS tte ti
is WGRHRE SEpRincol Vs, ot S8 resiine o Bl (Pepipgeafioro-
1,1,2[29%trah)m5%x§&9ltlﬁ?{rléﬁloﬁffsﬂbﬂ@ Alhéﬂ ]lggahmhgl Qltﬁrll’lﬁahhaTMuﬁdw V(H,S04)/
\M respective it into eac
V(Hzg% f @)1 18 rC el B hate ‘(“2133/”3{5 singaCysitle Miflied i@ and dried with N
NextPth@%‘Hs@ chip@%ve?é Bodéd GREAIY, Bhrdoﬁletehi% irk o at SGU“’@'[lﬁﬂ a home-
on an i mobi | isati on nenber before pipetting.

madq sfugter wa rpaask(widk il §PelP08im dmnmrtthwgglghpl@e (ﬁqs Islrml S,c)wme 1Fig.
2A). I”lshx s{eP Vé%@uéeﬁgpaﬁgfn%fi aﬁﬁ%s L ﬁén'&f;ht{o% 4 0| r a hﬁftu% of anatase-

amorpbtmtsrTIDIx ed that gl@ss]surtht&)(l.hc@, Do, Optrefrendin. ngdm Mame (0583, 62511).

mhe e IR 8590 P 280 R TR e gt S b33 g 103 s

respeRfigdly.y TRO @hsiBel prgssur@ st SputRfin@ehsad trAThed Alfer tr&ﬁoval from the
hydrophi lic i mobilisation_areas. Continuous Flow

sputty. g Fose7 Ti@-grated tass | qhinst Warce YaROUE: sﬁ@tr:%wds hepigdecafluoro-
1,1,2@8&&%&8&& n%ﬁl%§y§11a89'@FT@sl<>(@§1efs{ QN 01(40%{1 [PAafb%'l'i‘ﬁ °C for 2

sol ution tha passes over the surface of
h undgrpl cyf@nap@BM@ te fierrrh @ rhydraphpbip etortimgy (step Hel ‘s imiScheme dFig. 2A;

BeCkETg/g’S I C ctrlojge#ﬂ)t g él.tgbbig tﬂﬁ%bﬂ? \glt : PTE?’OQIY rmlhovvever
(AT SR AR SubIRehE Bl Eyes comd

TiOxmattbmed tg)gss adiip wabh asradiatedcbmdeg UU¥r fod @shgiwavelehgth = 254 nm, 120

i 0N AR KBRS RO MBI s et i

the eXPRURIVF 3R THOS bﬁllﬂlﬁ‘eeh)fdr iliifly PattelBed bich@ G@thtRinit8 impact on the
inlet menber is only -5 mm Furthernore, it

be
hydrephopically pattapedarigas ]?heow"%“tl% ont# sagleerhshead from 119+ 2° to 0°
suggés‘éﬁg Ic¥bletd féﬁ{ov'aﬁoiut'ﬂb h%mgh&!le W‘E@U(fo ﬁg fiothPiie %glff%le' %nng Uv

surface In order to maintain a sim Insing e
irradfaipn,athe difference between advancing and receding angles increased dramatically

before both angles approached 0 °.
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predefined surface areas of the inmmobilisation nmenber

("wells"). This can be achi eved by neans of the
walzg08/0638¢8b enbodi nent. [ 0258] The exanpl es of cNEKI®E2007/000393

cover are designed for a glass slide patterned with a

12 x 4 array of surface areas. The shape and geonetry

B AT et R DR B SOl resin e

purchd®JaPE6mNBRc@6IE Miblosto 5@” ieMes QHhIRId, I@(‘dUSAg'aHdeﬁekdon (Myakka
embedded features and flow splitters (Fi

City, FLoWS 41 Therstides had apptternepfamspated, btaweglassewbw%dl@mﬁgn yagies from
1.5 nﬁExg c(ﬂg g, I n&ﬁhtah PTPE. glgnt%%tsl?(fefs%rr Wod Qr dpst ﬁlﬁ?c{%vi gxperiments

strea desi gn ow al ong eac
over gindmsweperﬁumsﬂm-cs)htede slideso bexarspl PIFEF dxhdhited better surface
hydros (I)llmtctters are shown in Figure 31. In the design, an
gycont acts the edge of a pocket of the slide

O‘ggﬁmﬁﬁ ‘Eeﬁor?%tn? & Oe%ps.lsﬁg'r%]?:‘:olo@\llgcst% & tg\g ldléfgelreqt rsgales — sub-

microditer fleved faf h;tdhq;hpiat $potneftis ) juelelimhéter ﬁﬂdﬂ Dahmsdia@eéter, and 1-5 pL

the sli.de surface and.the sur of flow
for a JSHPERICcSPok AT 2 TErqgmater 4y i feikh SQhEn SRogor 1.2-mm
spots had@BinkdASions 853 NG me kUtyisofimd whd Aadi\eof 153W6QEat§re§ Iei ite 2A). The
rinsing solution. For bett er contact between a s

chip wag fabrigaied foliavwing @ methed dpscribed in apethemepphigetionoA glass slide was
patterﬁe@%@hn?f(b Cfo'ﬁ@%vlgc?] :bgteé(t 13%6<9;an %ﬁqg{r!ﬁﬂ{a gﬂﬂ%‘ {Iﬁren)g)o?ure to a

cover has four f our conta
Vapomwlishqmdemﬂ/uod@flsl Zag-tﬁtahydrodccyﬂllr?wélmxs'ﬁﬂanepmmzme 150 °C for 2
slide c

hours DB R it PRoahe b SP GRpEaR U b o for 1 -2

hoursgbiewed\By Vigofts rinsing indér. ruiigg DISERAACO r@fﬁoV@ﬁérﬂh&@ﬁlane film on

inlet, outlet an ysically separ at.ed channel woul d
TiO, pftenéd 33ed- Gk ?f)ovtﬁmtlﬁ FERRyisd bycerppEng die ¢ tog} My Qihor NaOH

solutibA€orS10 80 S-EEkﬁldQ Tl'lé"ﬂeéh'l‘y Eﬂfos faks S&Qé ﬁﬁ{(ﬁmﬁgﬂabf de@luorosilane
Hfer 1

of the pocket of the slide cha ree
coatingaeary be ﬁl@hﬁﬁtraedlﬁﬁqhehﬂﬁt muéh@rmll‘aae éilah&)rctaalﬂmémgtluologwal assays

prtff 1888 008y UARR o5 R B DB 25,
and agarrapef haae3,d2 x4 asﬂbmei faatm*ert depeadiag ohQR6 Qjpplier (Flgure 2B). The

{
rvcroB P a0 bt Bl T PRSP ey exposes
bare gl sQifece0Thé eﬂnﬁ wal pufthgseddtdin Eldterof MMiefosodhy StastRe Hatﬁeld PA,
splitter, which splits the incom ng and outgoing f

USA), gnd T ekdon (Mtyalé@d%ﬂy, dle VSV by syne experimeaticbe arami Mp actually

used £t tlfé%@“e@ﬁdxe%% X\@é’é’drﬁmr hah Wees-d mh@emgr and the
external |iquid-handling system EXAVMPLES Apparatus

[OgﬁﬂdTlﬁ@glﬁg]ho-HE? wAR RAYAR 31SanU§&hit NinbAfn{0bd ﬁWaﬂﬂz substrate such as

Exanpl es 1's conposed of an inmobilisation menbe
plasti¢,glapsodilicpng hxil(ph@g ad;pgpﬁnmr@ @r ptainfysg stel andhbad-a gocl@t:malmjcentre for

espd SHLEH il T, AP P BRSO LD G o
stainlédsestbad! de maatel tmhlpahbhlehefok tle Bh@ ol ded . 1 2 nmmiopittemed chip had
dimergs er ggnt B tge mm hlagd W%SelgHP gF 5 mm gljnaﬁe centre tthere was a pocket of 38
mm % 18 mm (Figure 2A). This pocket was capped with a coverslip glass at the bottom and
the chip was placed on top. For the housing of commercially available 2 mm-patterned chip,
the chip holder dimensions are 75 mm X 25 mm X 5 mm, and the pocket size is 60 mm x 21

mm (Figure 2B). The 2 mm-patterned chip, which had the same dimensions as the chip
holder, was adhered to the bottom of the chip holder, with the pocket exposing those spots
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nodi fication and transparency. The surface of a chip
has a relatively hydrophilic pattern surrounded by a
wyis/oghsdi ¢ coati ng. The hydrophobi ¢ coati ng BEmSE®07/000393
formed by perfluorosilane sygh as
hept adecaf | uoro-1,1, 2, 2-tetrahydrodecyl tri net hoxysi | an
or al ky IS|Iane such as octadecyltriethoxysil ane.
used XPRUMENSanes for hydrophobi ¢ coating, the nost
suitable one in this illustrative experinment was the
perfluor03|lane coat i n§idquid Hehdbinghept adecaf | uor o-
1,2, 2-tetrahydrodecyl tri net hoxysilane. After
[‘HI@hHFGI\;} wist hiseRi aSalhhdl}@mIﬂqummnedl(liﬂZM)sl mmzrme) w;th the liquid

aropigy PR g bt i i me” K onBleely GREC 0¥ e or o chip
placed/@ﬁdmﬁ:@lm potkei tharebif Qx- 40 % p&lﬂubﬁiémgﬂieﬂfy?n@fgé?ézoéiﬁﬁa&ﬁlts were
a_ mask Wt

T N T A NN S R M

the teg_tlg 'dés&ﬁag@bélbﬁdpgeﬂ) Pel4riRatt-6988 WBRused sqeyop Iﬂg’k’!?ruxture As for
or a m xture of anataseanorphous TiOx on th

Surfa‘émﬁgsl Oseraf{de(Ciac@H2CHIOH apfifol st CHrCHAQ wemuéqd for selected
expm%ﬁggé) 7, 6251 1). The power of Ti source was 200 W
Ar and o2 gas flows rates were 25.2 and 10.8 seem

[(fZS?ﬁ_‘?ﬁé in\é%o\ll uséll %OICHIQ‘PQE{Hg %S&)ﬂ{rgll{ grllﬁ?ﬁhﬁﬁé@ g{:{%@xﬁed on the

ter renova he S er'c
scale Dif @e asray eBorgielames of dsplveand abapg unammhﬂﬁspemmg'l using a pipette or

meen iS4 30FER 08 ShPharing  pinerinemghenim ey empleyeq. s degicted in Fig
1C. Fon examﬂb,pE@éhﬂélfm Pipptt@t wetduftd o Hiser3ingEkffid afi¥ @§ br above 1
L. FEFro i GF lpmbandchL, I s dispensed o it Eppendests” pipettr
or suﬁx%@&gﬂteﬁ lilsggnsef"“ﬂl)oJet[ Pia6® by BiBiGCInd PUSRYEA B gent solu ion was

ydr ophi | hobi c .m cropatterns, the FTES-coat

dlrecrbr @lacf;fhtoﬂ@r aaé’crdgxp dig et pnvihis ﬂurf;rl%ﬁd(l%lgeélch rﬁdléforwsmosed with a
4.
certalévglé)évl‘?mzclev%qgééh alc(:gfoe @Canédﬁzl | t8 g?)%d?ébh]ilgggot%\{l lﬁ%tla
[Oéa%fophl | Caid Frhgllérr}ﬁar?)f ﬁuﬁ:%clgafm(fa ﬁ%ﬁ‘leﬁrshn%rvgy ugghe%s it typlcally

y pattern ar eas w
providdsegrhateir egsh oblachnlehylg ph¢ necassaty aprmon ilfhﬁumlmbsaamtmg at such scale.
ont.act. fron1119

sualf R BBy RS e it Eelhied SBER figPhigtna arope

ofa rédgenlssd)ﬂlftﬁih@vas[ﬁﬂﬂiadﬂ@i tg\(hd: E\irgdﬂ:b af tlﬁ:ﬂ:l,hlﬁ Beninht ﬁfeelﬁﬁ)lyﬁﬁty force of the
en adgvanci n na receai.ng_ angl es_ | Ncrease

PFCL Ak e 3 b dn HonHCh iede al%ﬂf%&mw% ony @z@aa}face it got

anchoféd@}rﬂﬁirb}?ﬂﬁhé/ hy(ﬁ{)ﬁﬁﬁc altiagd@sn Printed wth

pol yt etraf | uoroet hyl ene (PTFE) resin were purchased
f El ect (Hat f PA, USA
LT T e
I wh : .
JT S P e b At FoR o SEALFRT = BrEERsnIh disgensing was

mostl$|entpisyede Aeligiie droplett WES Gispdriseth bfitdtd HRIrepHIRE lafRANGtH a surface at a
i n- house perflugraqgsilane-coated slides becaus

specd BR[O, PEtaise heo b F IR ooy sph G 64, Bydropbiigeprea. In this
confidl¥RidHe MR! 1IGRIREne fttI_é:P‘,S i l’é’@'isegr&ﬁ@xdt‘ﬂﬁﬁ ad rt:ﬁgtgl‘?ée)’ofi%ﬁe immiscible

wo different scales n1cro iter |level for
liquidh ylgrasgeri tp jagsig po the msug@mg-mﬁ ¢fich dispensed deppl aZTeflon chip was placed

on top'OF b ﬂ%&rﬁé’d cHip 9‘31 v F{E‘ure 4E).

[0271] In some experiments a high-voltage ionizer was employed in order to charge a

droplet on the PFCL, and to move it down to the chip by electrostatic repulsion. A chip holder
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for a hydrophilic spot of 2 nmdianeter. A chip

patterned with 500-mm spots or 1.2-nmm spots had
wal2eepssilsins of 37.8 mm x 17.8 nm and an arr ayP@/S@G®H0%000393

6 features (Figure 2A). Thegghip was fabricated

foll owi ng a net hod describeg i n anot her application. A

. | ass slj atterned, wth _Ti Ox followed.by

s piglef Gt Sa® Bl D oRE of lafh s Gt i & £ and Au

sequeRti¥I#P BYi le-1¥am evaporatlon Where the ﬁlm of Au functions as an electrode, and a
hept adecaf | uor o- hydr odecyl tri met hoxysi | an

high-golipee 1etiocr, Balse Bl Coptrplias WG badkonisen bngIgEo is positioned
f r [

o BB T A8y B3 SRRy WA o

ionizeryand meovierl aweetye fromo theeioizer pgréltqllmsmsc Iraplﬂswn.l A gound electrode

rned area., The noved

veonf XA RS BT R b PR G ggne aroptet.
Once&Odﬁ;@tBD rnksves oevnf ﬁs&ﬁg‘l khis m@ﬁlﬁﬁﬁ dheg ks @Etéﬁhsois tHip Qd b holder

&% erfluoro |Ia e coatin n be further nodif)ed
incluifg e, fisPASPS SF9Blfts 7 MPWTRIGFS Poch FOagh RRPEYCoMSyPeafive charges
(FigufSAGY S perforned in the areas. A chip patterned with

2-mm spots has dinmensions of 75 mmx 25 nmm and an

array of 12 x 3, 12 x AsQly prdcadreat ures dependi ng on

the supplier (Figure 2B). The hydrophobi c surface of

[02772] BN BpREPHSESs B lighidhafidiftz, &€ fhmiseibik Ryl %E‘ hélde‘a to cover the

surface e oses bare gl ass surface. The chip wa
surfage pf @i ‘ietﬂhaﬁle’é@ﬁ fo¥t dapensias slspergingocids vehmer and|eyaporation
rate of the & séHq&’roﬁ?m a(lll\é@%grﬂ IglI 1dsF yere ldﬁ@ nthﬁy Were incubated

experinents the area o ch Ip y or’ the
underny zeépﬂ@ed icpnditign :fgr adssieddithe pemcbda ﬁJnohneccmnmemnf oﬂ the incubation, the
samp]lcen oz?sgeal{n I%g? 61}1 dlre thh p ho d(fe};gdtl%g gag%es cgtj %P%Cg?lflg %eforé the signals
were g‘bz&is S]’,‘heSteIprdSéxnatn&npfﬂcéﬁﬁlga‘stHﬁﬁ applivable ®t aiwidesangd 6Lhssays are

9 g ad a pocket in its centre for receiving a chip.

I”ﬁw?ﬁ BER%ral, a chip was made of pol ycarbonat e,

(anodi zed) al um nium or stainless steel. A nodel chip

hol depadilitiont éTey NOW SETItR0A fier’R 8RN0 P Et&rm%@S@uﬂ@ﬁi
di mensions of 75 mmx 25 nm and a height of 5 mm hi

[02778] Eigiiel € shdéWEhegendil schRafekr thé ridSingT8anlékisiig sample and the
(Figure 2A). Th|%8§?Cket was capged w.th a coversl

additign & @ new f%p 6tk (mvas dirained awiay, byiieldinae chipgnd: dyp holder at an
angle%?iaktu{k?ae aay §{N9 fi8fn QQfHH‘ﬁBfH'eﬁM&’h(ﬂéﬁﬁ ltl?@eﬂﬁl) % an anﬁle In some cases

rned c ip, the chip holder dinmensions a
the PﬁﬁL)@SQ(!S formingulatiom wammghlyewmeso thay & wes GDlaced mm RFCL of a
E h mhlch had
ol TP aod B LRI PEGE AR < Byt o v

holdebnt Ioenviscosith @ FCL qﬁdn dkadmhg anllekhtlhgﬂ ﬁqﬁidC@ﬂée lexq@ﬁswsgy PFCL was

dramefcgg 3.t o aléévg thﬁ§ Bée (‘?‘lﬂg virzf;}gglg%ﬁ%(mt& é}%ﬂdl | ?r%pgrsed in a

nnsmg%’mufﬁ@h lah@ shkeh o300 @ed. ds ditRPPIERCL afﬁ'@sm‘l\?@aﬂhﬁﬂ RARML drying
Into the chip holder to coggletel cover the surface

up angeXposiig ibn?d‘{eaccétp sirfage- A dH preftmose%@hle strfaqg can ggusgywetting of

the dx%riréélﬁfdodé@{rbﬁg% %J})ﬁ'tt@ﬁeof%cg&% hydto ?& %&éﬁ rrﬁu%WL on the

he PFCL. S Y, ser es o
surfaQﬁa¢alne1dhiblltuﬁs¢e maxing tof)drows B’lthS&E‘dﬂSﬂlgl sollueom eWlith the right amount of
PFCL hqgg ag‘tlace Hi?gﬁ%pngg ?‘i%;o& y (F %10%12 easﬁjy %etermmed by

experlment), the drops can readily mix with a rinsing solution while the hydrophobic surface

remains separated from the rinsing solution by a layer of PFCL.

[0274] In this regard it is noted that other embodiments than that of the present example
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surfactants, 10 % of CF3(CF2)6- CH2CH2COH or
CF3(CF2) 8- CH2CH2OH were used for sel ected experinents.

WQ 2@88431Fthe net hod used for di spensing and comGE$EGI0NT000393
l'iquid dropl ets depended ongkhe scal e of the assay.
For volumes of 1 nL and above, manual di spensing using

a, pi.pette or mechanical. dispensing enpl oyi .
have B1SBHER g5toH U SHST S GRElim RIS Bl = RrSCraet wHibaet bing gtached to a
chip HeldeFODufilaNREbatiGRPE ey fié tihnepdedeint PFEIVWE @ P&eiddisRIto avoid
di spensing liguid sanme as or above 1 nL. For the. ]
evapQraliQfdusme|rinsing; thg ship ipthen placad in ybe filled snderinging solution.

ei t her Eppendorf(tn) pipettor or submcroliter )
[@7Sh ke rinsipg yap cpmpigtechjnd heprhimoras femoyesAjom she solution, the
BBy P B Shorflt Bl ndhp ok nOiind sy, fonmin  thin
layerdiThp emouut of tihsing selntien tefi/ts ewier yheabydrephihe amar Wwacregligible and

comsb B0 RG0S S R ocesar. i

can bH sppored ng aamsingesblaton fort ypiextentsd pihey witheuy ae@tvedtting of the
ease. i n_achi evi t he necessgar ecisign in fluidics
hydr@_@ﬂgmre%t ugjg ﬁﬂ pesEnce (& ooy PEGY o SHe e@%ﬁlty can be useful
whenPth€ 286#eSditdyl o tHé SRIPNRedDtVRSInSRIQYRth BN sCluERE ekl extended
. a droplet of a reagent solution was attracted to the )
time. Beforg peocepding avitiihe addioet a nave sejutdgra aehipf wascgengrally pmmersed in

PF & igp! et came in contact with the
2 (ﬁgg%%ﬁﬁyﬁﬁé‘g gglgn the surface, it got anchored by

QPSP SAP, g gl

to the sthps plestribgdvabove adddicmuef acelutibn do chimp PpAdmpswase necessary before
I.spensi Ng-was stly enplo <A Liquid droplet was .

secorf BN TN Rl B nbns R, SR By aldel &y B P iy Fact with

rinsirppeditichu Witlove hie idditansatp, ahe hidephfiClardas wadre a0 dhin after the first

. adhere.to the hydrophilic area. In this figyratign, .
rinseg $00 P16 580 ﬁ@i{@yb lagerbelpw i layeipbBKGr WikheH! miging with a

secorld@s) ShsMiERI@font he i mm scible liquid. In order to
assist in the positioning of each dispensed drop, a

Tefl on chip was placed on top of the patterned chip

("3" in Figure 4E). [ O3igial Deteetior experi ments a

hi gh-vol tage ioni zer was enployed in order to charge a
[7GpFet noost ttheloRiedll applnmitions, naptieali tetdatiom tio dufrentihithe preferred

methgal ]ui;eel ﬁtgtpg Ehglmi'e %%ar %9%% é‘li’eorgécélléggoh IC‘%&P‘% lrqu Slieia ré)ﬁie\%c t%q?cg%ingly, the

samet fethod iwa® ehployed g (U peseit exbingld ¥f e RrvBREA. A chip holder was
.evaporation, where the filmof Au_functions_as_an
POS“’@P%‘&OPO% Invered flueresrenss | misERsCoRsnFgViewplX sHl EVoWSV (Olympus,
JaparyQUFthO nlilobdopt “thidht YT CRFK AEW&@?EC%MIO@MMW& Germany), an
posi ti oned above the chip. A droplet was charged
advanged Havertgd confnssl flnquesesnceamiergsnope.ellehsignd witlim thialrops could be
L oni noved away fromthe ionizer by
exmné?@éﬁ?%g?gggc repul sion. A ground el ectrode bel ow the
chip hol der was generally used to hel p such downward
movenent ofGxavehandFest of Celk Viabilitynf NH IS <ells down
using this nethod, the entire systemof chip and chip
hol der i ncl udi ng(@) f&eationefcel drigndlyisurface s neutral i zed

%% a_flow of positive and negative charges i
[0278] Fetal Bovine Serum (FBS) was spotted onto a Teflon or Teflon-coated chip

followed by heating on a hotplate at 200 °C for 2 hours and UV irradiation for 30 minutes.

This process generates hydrophilic ‘sticky’ protein film on a Teflon surface.
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(Figure 4G . Assay procedure [0272] In a typical

process of liquid handling, an imm scible Iiquid was
wd®eb31dw cover the surface of a chip before ARCTG007/000393

the first dispensing, depenggéng on the vol une and

evaporation rate of the dispensed drops. Once all the

sanple liquids were dispensed, they were incubated

under a desired €ordel praparatiomanibigeding t| rre perl od.

Upon conpl eti on of the incubation, the sa

IOéfIQ]rfé@nﬂv@auNdHiiE%tcpys grovdng an au%én@eylﬁgm&ye@ (EB) psue culture

flask W R %%ﬁﬁil{}:g%rp§épf 5ecrﬁh§1dsé ﬁﬁ@rtsé c fvﬁ gd« ;B‘ flask” to those skilled in
esentat rve processing step I cab etoavv| e

the art)amge rmﬁechmsaqmth rphoqsp’rmtadmfﬁvdecb@lhow Thedeifter, drmbfof4). 2% trYpsm

o P8 5 BB B8 L A 8] g it

by th@%iddihbﬂﬂ of SHIPLEDMEM! fediasidicontaining 1@ %6 Fetab Bopine. SdﬁEﬁZLand 1 %
was drai ned avva;{ﬁby hol di ng ch| and %P hol der
penicglin/sigptemymin): o) E]qugn@}zn Biea cqunt ﬁ‘gﬁ)@l ae]ilaeg}?&ytometer

pelletg@ lbg %gﬁf&‘%nﬁﬁ'a@ 800 1ph FRY ﬁmultéb M Besaqeaded Rea BE@entratlon of

cubation was highly viscous, so that it
approv(epﬂtdy eldOvgells/ WPRTIDMEM, mesiyn (gorsaipmigt w by FBSt ok 1 % pemcllhn/
strept ddlln | owviscosity PFCL onto the chip or rinsing the
pgmyfj}l hip holder in |lowviscosity PFCL after draining

an existing liquid. gsity PFCL was
drai ned fromthe surfogg)e olﬂfﬂgm' p, the chip (with

L0 d ' r Rg di
[@ng&gbn l&gerr]% Nidhe E?Ad flgo g?e; 8161?2%%&9 s l]ﬁllfat%? | ﬁéﬁ%’i: plezo ispenser,
Sciflgx@smiyt, &om%cleme:mlm/\mrhnm}emtaylyng up and exposing a

naked chip surface. A dried and exposed chip surface

pattern of 1 soiEebGrbi did fifeaLaPCARAEES [ OVI 13 ) e
[d}?%@!&ﬁeﬁ' Hél[ f%a% aﬂb %ats dov&Rd Wit pﬁCEfanqggﬁ’ccEed}’ifhtahcél culture

I'ng solu e right anount of eft
incub@tﬂ)r(?ik"(SlS%M)and appropriate viscosity (which can be
easily determ ned by experinent), the drops can
[mathljrs were allfotied 40 giovsfang days an ittenchigi A&er hdays, cell viability was

pertogtd 855, th, L4 GHareelr SBpCR SRRED Sy b ni R Catccin
AM il dibitiRéh hbdbdiateha rwﬁﬁhddédmrths c¢lh dﬂ)pttb at fircd cbﬂlmntration of 2uM..
present exanpl eha al so n
Live g depreliy Seie Ve pang b Chetu T H‘&‘ﬁEOSB‘&eﬁr&‘dS"t Ylymingyion from
a mefcgrye‘laﬁﬁ%' Wit HedBd of Fﬂéra'p EhpkiReUnfid ®lue Budibicent dube for live cells and
Imfersed in PFCL in etrl di sh to avoi d evaporati on.
greertﬂlqurﬁﬁgeliltmb¢ﬁgde@¢1@ell§h| p is then placed in a tube
filled with a rinsing solution. [0275] Wen rinsing
was conpl eted and the ip was renoved fromthe
sol ution, the hydr ophiqceﬁkcé)él”é%%%ye left with only a

little amount of the rl&i? +ut|on formng a thin
| ayer. The anount of ﬁ%"gﬁ %%ion left to cover

R R ot SRS L LGN BB e sie o

hydropHileSpdtieas b (HRQGEBEATY thedprefinp efafiplb@ @Nfasadladsdy &as run at 0.8
rinsing solution for an extended tipne w thout any
nL wighta glarg shde paiterned with 1.2-mm hydrophilic features.

[0284] Before each experiment, all tools to be used were thoroughly cleaned and
sterilized. Grease and other organic deposits were removed from the Teflon chip by soaking
them in RBS 50 concentrate for 1 h, followed by rinsing with running water. The chip was

then autoclaved at 105 °C for 30 min. Selective patterned chips were maintained clean
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hydr ophobi ¢ area, due to the presence of a thin PFCL
| ayer. Such capability can be useful when the entire
WwW2008963d36 t he chi p needs to be incubated i n a RE¥$GI0N7/000393
solution for an extended tige. Before proceeding with
the addition of a new solutron, a chip was generally
imersed in a PFCL to avoid any, evapaqr.ati 02
througlif g T MBI REOSS (BOON ere hE A A 00 Efuﬁkwﬁown dry and
UV sRElE&L  h6186R R Yleardd iAGliptdgafol © rbMBvS te@i%al debris; they were
_descri bed above, addition of a solution to forma drop
subjeted tondick@y dese df gpmma igedighemfoy sterigatitg. This was to
ensure that each hydrophilic area got well into )
[0285) Weterwpturated PF@Z iRy PEQﬂamdithﬁumﬁ‘a?QVh@J?OQ mboRREEE math 50 ml of
idA U N -
waterh SbordcE I AR for 0788 MRS RNE (O SRk trough a 02
pm filténi n | ayer of PFCL without mixing with a secondary
rinsing solution. Signal Detection [0277] For nost
bi ol ogi cal applications, optical detection is )
cur (3 fiompanisen of Gell Gray thonRaiteyaed Slide and on 60-mpy Dish
anal yzing the reaction occurring in the droplets. ™
lOA&éloﬁew estls were tiapsfectad B g2 REsén dgresgrag prateip (gFP), maxGFP ™,
using ANEIEIHctE¥RITPY Frof] Abb&ai(CY é,c@emﬁnﬁ? IR Y HE ChdiRiRally selected

positioned on an inverted fluorescenCe m croscope
for steblgdvansgerieXinkgtatioyswitds\G4181 wiablys transfpetnd HopG2HoaxGFP cells were

i Cr .1.nsight ¥ " Te L.ogi .
RO A b RS TRt i v
placed liniarced cehure intubates (dPeC, e CELYriadr contplhrtisont itlee chrapeell volumes

were G o § R SO0 b G P B L o s et n
cell chitirenidévbatod fbR8€ nliRdd &llowethalcelfPio thefe PFOL( WBSihewaemoved and
spotted onto a Teflon or Tefl on-coated chip foll owe

. d
replagegl Wit migotas!lsuliere pmegium §PMIB] contaming NJug/L glncpsent0 % fetal
il | At fogr 1% g r r ;
o 38 90 1AM By 3. 658 PS8 o o i
and og thef patterned slidewhs gnuotsdrexeiyclay aisuhgswanyangd [flapieent microscope.
Confluent NIH3T3 cells growing ina
[0287F e pliredamhqrsirptiag very SIMER) patiess ofprolifaratian 4s| aadiepwintthe patterned

: f 7 ' d -
g S48 SRBRUCESPY Brd B, 355, b GLRERIRR, ORI yer o 3t
monitoving peridd (FigdredPhat e buffered saline. Thereafter, 1 nL

of 0.25 %trypsin and 0.2 g/1 EDTA was applied to

detach the cells. After cell tachpent, trypsin was
neut r al m@yn uqrﬁgeaafdhaiuangaf %Qﬁf_ PWENEM B‘Tlﬂ?ﬁ

(containing 10 % Fetal Bovine Serumand 1 %
[0288] miakGFPTMStragsduenly Hepdi2 cSUbSase airbwi, int dieps ehl & pugdrted slide

v R T RSB s 55 i (OMEM conining

1000 551 SRRBSLD 08} fRalRNER AR (15501 _"/@Baﬁémlhﬂﬁﬁegt(ﬂn}mg in the drops
cells/ m "in DMEM nedi um (containing 10 % FBS and 1 %
was rpmavesd by ringing with phospheterbutfered saline (PBS) in a rinsing chamber. The cells

were then fixed using 3.7 % formaldehyde for 2 min or ice-cold ethanol for 1 min. To
permeablize the cells, 0.1 % Triton X in PBS was used. Next, the cells were blocked in 1 %
bovine serum albumin (BSA), 10 % FBS in PBS for 5 min. This was followed by incubation
of the cells with 0.8 uL of a rabbit anti-Ki67 polyclonal antibody for 15 min, and then rinsing
in a rinsing chamber with PBS containing 0.1 % Tween 20 three times for 10 sec each.
Between rinsing steps, 0.8 pL of PBS was dispensed onto the “cell growth areas” to allow

more effective mixing during rinsing in the rinsing chamber. Next, the cells were incubated
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(c) Cell dispensing [0280] Cells were dispensed onto

the cell friendly surface using a piezodi spenser,
WP ¥ rayer, from Scienion in Berlin, GerneOi#/SG2007/000393

(d)Cell Gowth and |ive/deadgCel | Assay [0281] After

cell seeding, the chip was covered vvith PFCL and

culturel tor 0C,., 5 % CO2) . . }
for 18 gB57ied € uf it o Bt BEreP 13PL Seotdny gty conipagted with the
Alex£ 63 Pdyer M Elecudard®ybes).CEld patteaiet Isiide/ wiitheR ldced AR n ¥stb M8e rinsing
the Live/ Dead cell assa kit from Mol ecul ar Probes

champer,gont3ipiggn§BS ittt O In “nNivesr 29 rindiirinseth dhrsaitivaes. forykd sec each.
Fluor@sd:gﬁ‘ijy faBelidaenl§ lwlered\';lglﬁlhtz&l &n b Hﬁéﬂes&ﬁgﬁﬁ;%gc%é on of

Li ve and dead I's were viewed using an A ynpus

[(ﬂzﬁ%ﬂ% eemaagmg Hé?ﬂ? rwaslé ggpla@& 519 t KO %xj\bf@ﬁ&féy td 308 2 h on

he aid of the appropriate filters
wellsfofim Pe-gvadinplatey Jdef ansing method| dllowed dngltiplen‘dellugrowdit ereas” on the

paceiiRE B 3b TR e Bt el A b SR e apigajpsine. The

miniaairiz20 forinal Eesnited lmielp boasti dbgutO]’O to[20- iﬁleﬁvmfgs fry the Qﬁhiuht 6f antibodies

310 GALEAT a0, UL 56 DRSS B SOBPELE Sy g ). e
fluordRadritl§r sBsedN B ate ShoWh M@ig@@ hi1 Bl ¢hé 8alsUgBin Cé&?—ﬂﬁ':] patterned slide

Bef ore each experi nent tools to be used were
expressed tg il Rrolifesatinamarker K163y flemonserating Guther thatithsy feeuld proliferate

mas&m@m deposits were renoved fromthe Teflon chip by
soakl ng themin RBS 50 concentrate for 1 h, followed
by rinsing with running water. The chip was then
aut ocl aved at 105 C f oR®AgGBLISAe| ective patterned
chi ps were mai ntai ned cl eant hroughout the
manuf act ur(@hBffpetinedRinsingtand Avbditomat §0-nln¥aldmen 100 %
et hanol, blown dry and WV sterilized. Chip holders
[0280]eA sirapledestivith @apdicf’{@mm@ dy¢so rhagamine | Ksardufibordssiein, svas run to

. te Kk se. of g .
valia Bl FRIAR R 5% o0 TR O Wi pgp gt o
produl@EGDO-\l\!aB hydeyphiledspoys mﬂomﬁﬂai\/imlg l@’ﬁfbpﬁbbi@ffgﬁﬁgnf)sﬂahh coating on
t bottl e 1 liter) at or
the supaee Theebib i E*m hotder tpieKRAsF 8B 2£R 6 AR Frgigh a pocket

in themﬂlddlé tBisperls ma&m&@r‘l 19f sofitidn % 8% RyvaR peFidthed Bibwing the
and on 60-nm Dish [0286] Hep& cells were

addltIPP &ﬁ SRGTedP 69YH theysygfasenThe dispasedsehip prasttéied gegrmicular to the
grounﬁq}ig:gérttmdralﬂsthg Q’F&C l"[?lgfc"ﬁ%&ﬁs ﬁ"ﬁh r}ﬁsg &?é&mn oys stream of
(Co se or

| ogne, Gernany). re chem ca ect ed
PBS yften| léluoneancggmietlomwmman dspensed folloaisg tf@taalklity)n of PFCL to cover
the cHi f ct ed Hep&-maxG-P cells were seeded on the
hné iIic areas. The drops wer e covered wi th PFCL

[O?gg %1“? em?lgsmégé d%ac c?u;? %%r Ie ?pe&s,{ngtzﬁlér gigﬁigg show the
effectdehéssval thiemovel rinsing method (Flgure 12) Upon rinsing of the rhodamine
solution, the fluorescence from the hydrophilic area was as low as the background, suggesting
that a negligible amount of dye was left at each hydrophilic area. Upon dispensing of a
fluorescein solution, the fluorescence from the solution was identical to that of the bulk
solution prior to dispensing. This suggested that the dilution of fluorescein solution by the
solution left at the hydrophilic area from previous dispensing and/or rinsing solution was
minimal. Furthermore, there was no wetting of hydrophobic surface, based on the same

pattern of hydrophilic spots obtained.
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wer e seeded on a PFCL-covered 60-mmtissue culture

treated Petri dish. The dish was left in a cell
w@los/e63a3d ncubator for 30 min to all ow t he cel®Er/$62007/000393

adhere. PFCL was then renov and replaced with 5 nL

of cell culture nmedi um ( DVE containing 1000 ng/ L

gl ucose, 10 % fetal bqvi ne serum %
peni ci | |i n/ s{PRpIScERISA ima ﬁuﬁﬂleaptl&%ﬂflgtegr owi ng
e dish and on the patterned sl s count ed
392 Eordsyﬁoanaﬁ@naﬁ e Al BAGTER BBl fer ac Bk following the

standﬁx@2 odet | dfsthderPIBH rcﬁhﬁl‘i’taﬁ&{ 3k1t5'é§béﬁrthﬁtats5&ﬂ(51}m (horse radish
iferation as a drop on the patterned slide and

pro
peroxwlsn) aad| TMB peraxidaserwgreunplesedav sl sepmbr AB 9né FBRL tqap@twely
treated dish over a 3-day nDnltorlng period (Figure
[03?6‘;‘1 Figareud¥ sluoyses exaph of sraferingg EdAS &apn én inggjs blacly 96-well
micro AL ot 100 P TONGARE el BGEE TRER EEed YR fom the
assay(1A¢rgased V\ZIlﬂlbl)‘lcreISJng) egmentratm'nnd)hgt sarainl Thelbssay eonddietaat as low as
1.95 5@ill\,{EMfcont ai ni ng 1000 ng/ L glucose, 10 %fetal bovine
, 1 %penicillin/streptonycin) in the drops
was rem)ved by rinsing with phosphate buffered saline

(cf RBSlgG ELASAionsd Nﬂc@béligéﬂldem&ﬁéd With2L @it ASArdphiBel Areas
using 3.7 % fornal dehyde for mn or ice-cold ethanol

058y IS0 5 R FRULHR 0 bty D 18 Sl on e

size dfdlvé Inglrephilicrpattensnomthe HiSé{)o,phdﬁlc Yuffis ofrthBmbbilis&iofn iember. In

This was .foll b i O f the cells wth 0.8 )
the prggend eXStplc 3 LS8 Ak gelP TR od et ik Asy S papgimed with 2
mm hftifdphiiededthes rinsing in a rinsing chanber with PBS

containing 0.1 % Tween 20 three tines for 10 sec each.

[0B9SMRENtHE| fbﬁ%ﬁﬁ@ ek&ps , fob .the %cdiﬁia@B&lt\Iﬁﬁydb&?@gl@éﬂd with alkaline

nto the ' growt h areas” to_allow nore effective
phospbatase sepdorAg) anesipgescring diphpsnhaten Fl2aises propaged, following a
standﬁ:ﬁ%r@t%l:&lspr&ﬁﬂﬁl lb}nﬁ'xB Qﬁﬁ;ﬁf@; OF thEOR IS, %ﬂa‘hﬁta@io@ km(B af"Laboratones
goat anti-rab :Eg secondary anti body conjugate
Inc., Montgomeey, Aﬂ@b@g m 1d9d 28 Molhecsat Alb-APr esinggate Wareprepared by diluting

R e e Ty

M Na(iy % BSAE8.05 66 Th@ers 2@, ph8l0, atHd tativefd e300, ¥DiPasokitioddvas prepared

cell.s were, vi i zed on I esc ' C .
o 10 AR HETHENIAE TSP P AP E LT IS, Chdl BRGH Y T Leen 20, pH
8.0. ASRhidtbstop® FRS fide wathoy Fittern bf Zlﬁlrﬁ\/ﬂkldh‘épﬁﬂlc Eleaglﬁ'eéi\@ dttached to a chip
pl ate. The rinsing nethod all owed tiple "cel
hOIdebFoo‘?R&PHS"atf“@agay @Tﬁa%@eﬁat’keérned slide to be ri nsed in
rallel, resulting in nore even, efficient and rapid
l05§ﬂsT by 2558 onn? RHEmPd 2dass rshifeaith dmm; features wes reh gellowing 2

modif&Ppbcdfird. Thé Prin@iry aﬁtﬁ)()'d 381utiBn WA d?sg@ﬁ’é\%g t@Each hydrorPhlhc area at

ant 1 bodi es required 100 -fold savin en staini
3 mLyfployed by thecad 1tmng)f\adTHﬁ{e(1§f1algoE G3383)Lfp.coVercthe droplet sufﬁ01ently
t
The chipPRIERER ol Bl RO R RO R I . The
chip/ahiyp hol|delobvla5§ BTsaltted)m anSOImL filicen/ tumecmmmﬁmgt%ngLfdﬂ wdsing buffer.

rolifer | 1 I
The tltf:lftjela\tg%g shalen for 38 s8¢ 2t éJ repnirjl E)g all{negr r?lgt?on shai(grp Up%tcom%%tion of the

rinse, the chip/chip holder was removed from the tube, and a PFCL is added to the chip to
cover the surface. Post-coating solution was added to each well at 4 mL, and a PFCL was
added to cover the dispensed drops completely. Subsequent rinsing and addition were

performed in the same manner with 30 min of incubation at each step. A series of rat serum
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(a) Effective Rinsing and Addition at 50-nL Vol une
[0290] A sinple test with two different dyes,
wo hwdaedideé 110 and fl uorescein, was run to val PCE$&2007/000393
effective rinsing and additiggn in a mcroarray format.
A glass chip was patterned to produce 500-mm

dro hilic spots surrounde hydro obi. c
solutigh a8 Biepeseiaftel SeRere s anerouiie hise IR PRBliates gt Al 0 ngm.,
0.46 zn r@pheestr@mcm&ong/ﬂ{meﬁ 623 ﬁg/ﬂﬂﬁ@lags AbAA, 062 8 mgAML, and 500
ough a_pocket in the mddle. D spensing o

of

ng/mkhgeﬁxﬁqqébﬂb aggh FIRP splution wers dignenprel orie waeh srAtiabimb. Notably,

the cﬁljﬁewésdthsteﬂ%h&fbéfoxg"—f% ﬁtl&?\ﬁ? FD%’ {Unf &F Bhis fid§ing step, 3 mL of
per pen h Bind

di spensed chip was ar to the gr
washing b\ﬂftﬂ@r wap dibpaised t dndo RFEy. hyrdmp}uhc pirmbetwe:elm th¢ fgstdand second

ont i f PBS huffer. Flu
rinsifd) 504 BndlAits. Bl o DL R0ufon o as, & pash ARG Bpa. and the
chip %@blabed ﬂDEﬁ)’ted’ﬂms@ght poﬁfbbzﬂ&éa&lgr bA&SAipirtd tlh@dl bb&@ﬁlnshde of the chip.
es of .the_chi r, e I spensing and rinsin
The @mfgﬁ%@ Qf’?‘e@t“i’rﬁgcﬁgégr"é‘f‘c‘%hg% theotrartion Retwegn i éy Solution and
surfaéd=inSib8ilided) sec A NP WhdFle@r&f the rhodanm ne sol ution,

the fluorescence fromthe hydrophilic area was as Iow

[@97} hpgqukgrmm a BYapBest iR ERIRAL néh BRH bﬂl‘pbbzﬁteﬁf@auﬁith 2-mm
was |l eft at each hydrophilic area.

hyerﬂhslwef?gtuﬁ@ ¥f3-4 mly Simbwclorthe ghsayiinra rrmetnfer lplﬂt%stb@ iflgerescence
sxgnag gffa}%tths RO Qs YR Swild qnérlegsﬁl&wnéenegnoqi otfhs%HHtf. ﬁ?gever, the

ion priror to dispensing I'S suggested t
sensitivitmof the a@iayfhadomepmd rsuglothat Ddo dgj/mLhJef ssoimutowd bleafetected. It is

underg 0871 I'{Eatl'ﬁ{% ﬁ%& ggﬁiaéllt rag ??o%é)err?rﬁ) rﬁﬁ%ﬁ%&f t%ﬁgl}ets ﬁg&‘ﬂﬂ rog the invention, so

that thbafepictaisregoltsMiiali vy roveah iy eftirepotertidl backe nle@sRldoOthe present

the sa attern of hydrophilic spots obtained. (h) Rat
invenfigp M@V Wnam"%tlwepf IAeERigtandep higher (etestion|sepsitivigy, which is

curreh@®BAddr SaAher! iRGesAB RN, Werd ﬁe%‘?ﬂhteleﬁ@-‘hﬁé Y}ﬁ}olcallé} @;g?aré’f@sln addition,
run fol | owi ng the standard protocol

the lrxﬁubamnttam tuired foranasiy at Rat nlewad shqmreneﬁm atdeash iplé of the time

requx&%r i%%@én&%ﬁ%pﬂ_lw?eagggg gg%?atf?fﬁ 003' 92{}'1] PJ&% Sf}g Vé%é%ted to decrease

with éeh:mmg agsagploluwnie; ghis m‘cmrxrenttyebﬁhg BAestigatadn a Greiner's
bl ack 96-well mcrotiter plate at 100 nL followi ng a

222233{%5‘%@‘ Blfilicaioitor d UARTEASE dhoPBRnd fORAY'S
[@g?ﬂﬁlsz%)% %Coul ﬂg%eésgogel%sceélg)g o eg%?sat& 4he method of the

preseffBiny @itioRd AVBibdhip adiesENBUAODAVE Lan BY¥ 8R4 ab Mm@h%on member of
assays can for ‘exanple be performed at 20 nL-10

thealli@ﬁ’é\’ﬁ? rihe Bwyentia. sj ze of the hydr ophi l'i c patterns on
t he hydrophobi c surface of the inmmobilisation nenb

q2|29l A8 Jeveansniiquid drpplet of Bl eanpaining J9emMb sl pH- 767 200 mM
NaC15 MtﬁD”PA%g%‘?ﬁeﬁﬂa{zﬁﬁl ﬁ@ﬁﬁﬁﬁ%@%‘) % 5seBELGY &m& quivalent

features reage pt for
to a s%c(evidlbsugpensiond oaly be prepargd taéer Waslimgilhlcahggeé agarose beads with 0.01

M phosphate-buffered saline (PBS). Ultrafiltrated mineral oil (Fluka) can be used as the
immiscible medium that is filled into the reservoir as described above. A droplet containing 1
ul of a crude bacterial lysate (E. coli) containing biotinylated recombinant green fluorescent
protein (GFP) in above buffer (50 mM Tris-HCI pH 7.7, 200 mM NaCl, 5 mM EDTA) can be
added (see e.g. Fig. 4B) and merged with the droplet containing the magnetic agarose beads.

The obtained droplet can be incubated at room temperature for 45 min. Thereafter, the
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phosphat ase (secAb-AP) and fl uorescei n di phosphate
(FDP) were prepared follow ng a standard protocol
wWQroosesash by t he supplier of the ELI SA quanti tRAN/$GR0RT/€00393

(Bethyl Laboratories Inc., nt gonery, catal og-No. El

10 128). The secAb- AP conj uggte was prepared by
) L ut.in the stock solution of 0.1 / mL secAb-AP to .
immqbylisaionhembar 5 ERp Ve Homithe rrgesoir of therapparays and yinpagest is placed
behinll #0 BeAonOthe5sidée brage 13‘9n0‘tﬁ’1|i'§a§09améﬁ1b& fh@f 'oﬁp&fes ItheQfde of the

FDP sol uti on was prepared at 10 mMin the washi ng
hydraphpbisrsutfaer HiahisnpatsmednoTintlyde bydrophilinactas. Tho8ropet can then be
i G | .
YRR} L) alpe L ERSSARE LR B LIG Al Pt i 7
200 mM Naldih| flenMt EDQ")épowedetshe'bm alaxweaz{rmladepnctedwm g ket Elution of the

: . Th SS erne sl.ide with 2-mm .
R T L TR e e T e
hydrdphilitedrya @iﬂt dbdoelywiR IZSt;ll @Bntafsngdi G RAN BRAintiA 2886 buffer, and mixing

hydrophilic area at nL, followed by the addition of
by exposprel to yraspyad. %163%@5 the, TRafRetic tagaroge dispds can be removed by
| ,
b D g Bl S AR B atin member and
subseqhgltb'hﬁep‘yogmgpthh cohagnet whde st eattranting rthey nE@netic bedds.oQuantification

oy RS BP9 AL O L TR 50 an 20

nm atdooding corpheid, by peffotthimgra mleur ttehaxoﬁhhnpi effirgndealrogiet, f@Sexample

d_f thtb F dded .t o the chi
s P S B0 e PO e an

subsel@erft €din, V&t ﬁy Atiorésdthee adEctRNnRRie YasfeRAEE doltiRof 8Y €FP of known
the di spensed drops conpletely. Subsequent rinsing and

conceaffafion.on were perforned in the same manner with 30 nin
of incubation at each step. A series of rat

[(Bﬂgpmﬁ@llkﬁﬂgo(ﬁsdlms@ﬁ %P@ﬁﬁé’vlolﬁl‘}dFﬁﬂlfsﬁgd“ﬁS&n%E th fhis %)emﬁcatlon
hilic area in duplicates a ng/ m.

should glphgecegsaggy lp@yailfgn asyarg aﬁ@pnﬂedgyge@gt@atﬁ& gocungent gs5part of the state
of th@ gcjlrmor 82 comf8h rn%eng?an 19 e Cf{h%/n My He Ex%er?t@ Cl%?ﬁpwﬁ%ﬂer explicitly

solution we | spense to eac
mcorpmtad Ihyl;ent hporcthiely oragorr bms@daﬁevh%ybaémporateﬁélemmi by irefierence in
their nt t rV@Sutlon In this rinsing step, 3 nL of washing
© %r?g %?%Sﬁgnsed onto every hydrophilic area

50 BBl A ACSBReE IR BB o4 n e

absenae efanyaglemtrter elenfenwalmitatiareot linitdtionk awt Spdcifidad Hlsclosed herein.
canf ocal der after w otfomside of th

e
Thus,. fr pSX e’f"I%E otF’é‘g%eﬁ%IBp?g’égn » f I"Efg\“gg%’el GPNBHNBRg ¢ edC-bshall be read

expaxish@l)f SRC WithbutRhweesh, RRF akd) nSOlikitk® o %ﬁﬂl the listed components they
surface-i nmobi | i sed secAb- AP was neasur éd 0297]
directy gpfprencegbutgnelude alsg p@shn@f-smqlf@mcgmppmts)w dempntp Additionally,
- i .
the teﬂﬁg Qﬁgﬁfggﬂ gea g@eﬁ%gfeﬁpﬁ]é\%rb%ﬂfl tﬁgérd%{seté t‘q'(Legc on and not of
hmxta‘ulou,oamelstbenaene; irgcraionfmdm msiee)faesiagennm amberqmtswm bf excluding any

cre onc tratlo erum Ho
cquiv 3R R Ry Tkt S8, PHCR igregganized tha
variowmodifiohticie rawpmtﬂldwhﬁnﬂﬂié %Gépﬁzdof thé 1ﬂv%nt;kb’tdahﬁﬁ@10 d‘hus it should
be ut gat t he ELI SAuﬂBsay has not been optim sed faor th

dhatt pléhqugh ethie; BrFsers oinvpRfton; fias deph peeificalbydisslosed by
exem B8bodifNRR! anliHtBRAI fefruRQ! RIVAIRItiO  abd SafRINAOSE @E inventions

he present
embodied therein herein disclosed may be resorted to by those skilled in the art, and that such

modifications and variations are considered to be within the scope of this invention.



i nvention. A lower consunption of reagents and a
hi gher detection sensitivity, which is currently under
Wa 2n08/M&3d nvesti gati on, were neverthel ess uneRGENVE20DT/§00393
apparent. In addition, the bgcubation time required
for an assay at 3 -4 nL was“Shortened to at |east half
the tinme required for . nventi onal bul k assay.
IO?H%I dhe aweaﬂorb%a%\hea*s éisw%sfi %é%&ése ©BY Seperadly chgenyEagh of the
narroWeF{ReRS Bkl ﬁﬁ%@ﬂen‘é%&fﬁngstfmlﬁg'vﬁtlﬁﬂ [He%hlaﬁfc 8i8k1B&ure also form part
investigated. Affinity purification of protein
of th¢ dgmeeation.| Thip daddedes the @easrty) d{mmg@}n vh |t1$,e éxgniire with a proviso or
negati\Je 1@%&#&%@9 Wo % g ?ﬁ]?ﬁ\%ﬁ ‘Ian ﬁfé[ﬁe&gﬁ ?%éjazglgg (;fr\shether or not
the elemd tmdberthl ainpeeﬁcaily xbatemlslmdems the i mobilisation
menber of the apparatus of the invention. [0299] An

[(BQBIEO&Er embodichedtscpé aithof the follovaogchims.rg adBitioh) where features or
EDTA a

aspecly Q{3 e lon 356 r<Er e et o Vgt b peeiuse gl the art wil

recogfiyditial tR@invietioh & H6d Wekeby SIé¢SdEbRa 1 iR NImMBAGT 4 1ﬁﬂﬁRﬁfaEﬂlember or
after mash|8$¥the t agqged agarose beads with 0.01

subgrgppyebmgmbers of therMerkudly ra8P-(PBS) . Ul trafil trat ed
m neral oil (Fluka) can be used as the inm scible
mediumthat is filled into the reservoir as descri bed
above. A droplet containing 1 m of a crude bacterial
| ysate (E. col) containing biotinylated reconbi nant
green fluorescent protein (G-P) in above buffer (50 nmM
Tris-HO pH 7.7, 200 MM NaCl, 5 nM EDTA) can be added
(see e.g. Fig. 4B) and nerged with the dropl et
contai ning the magneti c agarose beads. The obtai ned
dropl et can be incubated at roomtenperature for 45
mn. Thereafter, thei mobilisation nenber is renoved
fromthe reservoir of the apparatus and a magnet is
pl aced behind it, i.e. on the side of the
i mobi |'i sati on nmenber that opposes the side of the
hydr ophobi ¢ surface that is patterned to include
hydrophilic areas. The droplet can then be washed
successively by rinsing three tines with the above
buffer (50 MM Tris-HO pH 7.7, 200 nM NaCl, 5 nM EDTA)
as descri bed above and depicted in Fig. 6. Elution of
the purified GFP in a droplet can be perforned by
repl enishing the liquid droplet on the respective
hydrophilic area (cf. above) with 25 m containing 10
nmMM biotin in above buffer, and m xi ng by exposure to
ul trasound. Thereafter the nmagnetic agarose beads can
be renoved by changing the position of the magnet that
is placed behind the i nmobilisation nenber and
subsequently renoving the magnet while stil
attracting the magnetic beads. Quantification may be
performed by any standard nmethod such as the ratio of
UV absorption at 280 and 260 nm according to Layne, by
performng a colour reaction in a reference droplet,
for exanple according to Bradford, separation by
SDS- pol yacryl am de-gel - el ect rophoresis and a
subsequent stain, or by fluorescence detection using a
reference solution of GFP of known concentration.
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[0300] The listing or discussion of a previously
publ i shed docunent in this specification should not

wWhaoeeeasd | y be taken as an acknow edgenent t heT/$¢G2807/000393

docunent is part of the sta of the art or is common
general know edge. All docufrents |isted, whether

Clainf¥P! i citly incorporated herein upon their citation or

not, are hereby incorporated herein by reference in
their entirety for all purposes. [0301] The inventions

Whatii§ ¢lgigiedas:i vel y described herein may suitably be

1.

practiced in the absence of any el enent or el enents,
IAinrdppartatusrfooprokessingat biolegicahatd/epbeinidat sdmple dh 8 diquisladfoplet, the
herein. Thus, for exanple tEe terns "conprising”,
PRSI PERC R R eOmpEReTh L | pe r oad

eXMRRSh VA4 Xﬁr&@%iﬂ%]EJiﬂpﬂmhénmié &fired by sV &ir BAJ an immobilisation
limted to only the |isted conponents they directly

r afesrbence, but include al so ot her non-specified

conponents or el enents. Additionally, the I .
RRRE MBSt ol iRl A8 o nedrdd BT gy wherein
desid rhedib@nisadiniaiscidle iithi dagd ligiid @vplet, ad i) Dfrolower surface
intention in the use of such terns and expressions of
exaergytheg thaljawid of theilisyiddrgplethe f eat ures shown and

descri y ' o .
that VoA s R RNRE 7} cindbhecl oSy P RRAT 8 ond
scopwh&tintshid iinmvebilisadon aleaiberi. (i) Bmasged witlsin ssilddedeevoir, and
undey. st ood .t hat t hough the present invention has
beerﬁ"iﬁ%‘E‘PWeéélsP atfrscl osed by exenpl ary enbodi nents

and opijRpah it Ss piRehdd mA&dcR™ RAY tHANi{ 8SthPikedfat least one
the inventions enbodleg therein herein disclosed may

be r esopradefinedinbpohihsmionskdal wheteinn t he art, and t hat

such nodifjicatjons and variations.are consi.dered.to be. ..

i i (AL AblsEape Pt e Ba 60 R S S8l is o or
i nvent i Qhiiag shEgde GRS thAeshidreamin (i st a3agiedrisedhdeyenergy than
herein. Each of the narrower species and subgeneric )
gr oupi ngbe remdining swifedsi pnd Gid) efeneuffieicnt siciaes epcegiapba sufficient
form parkigfl inldhe plah 8k 8tacktb 3110 Thimddiim IR Shabrfobilisation
descri ption of R&"F Rventton w a proviso or

negat i vefl thenligaidi dropleeohthenat Ayt odieljreduifined immobilisation area via
the genus, regardl ess of whether or not the excised

mat er i alinfesfagipbiateractigns.\and eci t ed herein. [0303] O her

embodi it 4 Dbyt HR e sWFF id
addi ti gﬁ(m %Zr?@a%ﬁaé‘ éuu?%ltgg(;rsr&:e){;spects 8 the iensveﬁ(t:ei %nﬁrgy as sal
are desanedied. i n terns of Markush groups, those

skilled in the art will recognize that the invention

@ﬁ%lgﬁaqgﬁlggtglgﬁggga fFrlebed' er,%gltagﬁr%:’ ﬂ&%ﬁ?ﬁﬁ%ﬁ%ﬁgbﬂ%ﬁion member
G SPloWenburbac¥badrel shatilthé HREd b the diqui¥draplear at us for
processi ng a biological and/or chem cal sanple in a

liquid droplet, the apparatus, congr ising a processing.. . .
dbssapaawa ol clatiay bion2swherewrsiuredafied dnpeptlivatien qrea within said
. | .
SRR f SABE b O S s o
acclowepthah ¢hecadvedbingcontdve agla for water of the remaining surface.

4. The apparatus of any one of claims 1 - 3, wherein said predefined immobilisation area

within said patterned surface is characterised by an advancing contact angle for water

that is at least 5 ° lower than the advancing contact angle for water of the said medium.
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n (a) the _
. g apPeaafisr bR eRadt SRfng 71 Sorherefh S

said mediumis (i) immscible with said liquid
droplet, and (ii) of a |lower surface energy than the

WO 20980es13f the |iquid droplet; wherein said rc¥Er$G3007/000393

is defined by a circunferenb%gl wal | and a base, and
wherein said i mobilisation nber is (i) arranged

. m?g %Paﬁﬁ‘{% DR Dn¥ VT claidBd (4l WhERIPIHeIRfid of Wil ?HEltﬁidi (tiroplet is

n the surface is patterned in such a way tha
tydmophdies at | east one predefined i mobilisation area,
wherein (a) the at |east one predefined i mmbilisation

(5) Led hl'%?r?e%l&fxﬁ,g% &h is of lower
SUFE@enk i thdn e lighaiofitedidiid 8dpRet, idAgdrophdbic. of a
sufficient surface energy and a sufficient width in
the plane of the surface to allow, in said nmedium  the

- iThgeBParpg of apy epe phelamsylir & whersinesaid mterfasial interagligns allowing

) Dod 1 : Cemvia in s -
L FABHRRARACSE PGS o S MR BB prarontit
igditophdiicrhydiophatacre okeupliiiceleephiligy arbs peefludrophdbigiperfPuorophobic
The apparatus of claim1l, wherein said remaining

dRIPRAgENSof the i nmobi | i sation nenber is of a | ower

surface energy than the liquid of the liquid droplet.

. %n 3 ﬁ@@ﬁfr%@éeslgﬁlgq Biolouical @hdr HBRIA] Bardfledn a li(éuid droplet

predefined innobilisation area within said patterne
gosdrdiog to anyedngrad slaemp $ed, whergm: advanci ng cont act angl e

f wat er. that is at .l t | ower .t han t.he advancin

c of 00 S5ink P hpiyf i F8Elec By Pileit R p i b,
TRéhepdip ahat piScedfing@ Nobn@paenitht Gb aidapted to dccomidaten asgj'diophobic
predefined i mobilisation area within said patterne

sumgdiee, VhereiRdpidchyerophelicopedinmag (i immitsile mitosidalignid droplet,
f : ' P ] : ) i
c g U4 g Ehydo Tl iBAfn the o R By Bnc! 10

appawhéram said reseyvains defined by asirdumfedentiahedleand 4 bese, and

liquid of sajd liguid droplet .is hydropghilic. 6. The. .
appalafee Bt molgﬁéatwp rafbeTS §) ATBnER T saidgegpmoir, and (i
medi ympides & RylidpREbit QWedceStie AR PROKIE QYrfhddidd Fatterned in such
liquid of the liquid droplet, i's hydrophobic. 7." The

appaa ataysthatf it gnpposes afleast anepradefing] hydreplslin imaiadilisation area,
interfacial interactions allow ng the i mmobilisation

of tW'mFthid droplet are at |east one of _

hydr opdyi fhleCathpeastopY IptédefiRed ho@rdphilic - MyAsIREHMdL Carea within said
ol eophi |l i c-ol eophilic and ) . ) o
per f | bitrophrbis surfrcefip Wb ropHberet Weitabiliy tand s suffciepnwidth in the
appar r . : L.
Sobe B oL B RS GNIA, b SR ARG S saion o
cl ai mehel liquid, dvdpdéteon: the predefined hydrophilic immobilisation area via

hydrophilic-hydrophilic interactions, and
(b) the remaining hydrophobic surface is of at least about the same

hydrophobicity as said hydrophobic medium.

. The apparatus of any one of claims 1 - 8, wherein said predefined immobilisation area is

of such a high wettability for the liquid of the liquid droplet and of such a width in the
plane of the surface of the immobilisation member that the maximal force, which said
interfacial interactions are capable of exerting on said droplet in said medium, is higher

than the buoyancy force.
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the processing conpartnent is defined by a reservoir
and an i nmmobi |l i sati on nenber, wherein the processing

wawepeadient i s adapted to accommpdat e a hydr qEHEG2007/000393

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

medi um wherein said hydropggbic mediumis (i)

i mm scible with said Iiquid-droplet, and (ii) of

NS halIMAT ARDERI & iherdiR @t $eGefided Yinthd®ilisalin hie@Yd 8f such a high
droplet; wherein said reservoir is defined by a

ovettabilite femthie diquihpf therltquad Beoplst and df\shelr eiwidthaindthe plane of the

B0 1 P o RS b GRS PR R i merci
tilRrdeMERPRR AApAL1S BF tR&EnP 6h REIARBLHIRE BEShid TedHMmN 8 hYE¥r than the
that it conprises at |east one predefined hydrophilic

i Bavaonlli iferse (Bow dpecq) exsited dyrsaidainedim wpon mawing spid immobilisation
i ilic inmobilisation area within said

ﬁ@%ﬁ@%ﬁ%gggqéﬁ%%gge is of a sufficient wettability and

a sufficient wwdth in the plane of the surface to

oiHffpospfhis 2 afty OHESAAARNE, 1Rl O rddEHRE teifHiliOfon aren is
iafrsotti b hight wettabilitg foniha liquidr efithé ligeidhiropletpirid ofcsuch a width in the

i nter ions, a b) the. remaini hydr ophohi c : .
o Sudjeedst Tt FhoRTisHHON HEMBSr DA a BINEE! Eresy Which said

afteP@éiol VA BRSO RicCapRile BIMxRtingl G sAB BRI YS sBll rReium, is higher

one of clains 1 - 8, wherein said predefined

itharolthd iforge i axarted da $ad ohedswro huponhrighingiesaidabinimiobilisitem member

HHe I%ﬁuid of the liquid droplet and of such a width

i'ATERE pl ane of the surface of the immobilisation

menber that the nmaximal force, which said interfacial

[ ' of,.e [ ' o1 . .
SEPGHLTT R rCABLS 1o SUFERL B SRR R lion e i
Tdesigaghar @tows thefimmhabilisafion wh e gst mdtfee thHak edaispeved to be comprised
i.mohi | i sation area is of such a high wettability for
tiRgadibiglpgicgrandioe champigal $amtplspl et and of such a width
in the plane of the surface of the immobilisation

nber that the maximal .force, which .sajd.interfacial .
Fictinatatonel 4%% Y08 plcstemds T Sar cgeiB G dihailisgiiet member is
| rBmPdbly RS déMwithin tHeGPparatuban t he Bernoul Ii force
(flow force) exerted by said nedi um upon novi ng said
i mobi | i sati on nenber or said apparatus. 11. The
afheaipphrdtus Of avyynosrclsins dl-ai3further cofpristhsrcuppet lifet.
predefined i nmobilisation area is of such a high
wettability for the liquid of the Iiquid droplet and
OFhesappiratswif diaimilA, whereinl thereppet itlétecosiprisescan apfeninige
i mobi |i sation nmenber that the maxi mal force, which
said interfacial interactions are capable of exerting
orhesaripdraiesopf elairn nl 5s ayherere dheyoperiing h$ g @r sizeh sufficiest to allow the

f.orce exerted by .sai.d .nediuwum ypon rinsing said
e TSmOV A e PG ey

The apparatus of any one of claims 1 - 16, further comprising an inlet member, wherein

the inlet member is arranged on a top of the reservoir of the processing compartment.

The apparatus of claim 17, wherein the inlet member is removably arranged on a top of

the reservoir.

The apparatus of claim 18, wherein the apparatus comprises an upper opening, and

wherein the inlet member is designed to be received by the opening of the apparatus.
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12. The apparatus of any one of clains 1 - 11, wherein
the predefined i mobilisation area is designed to
w2dogWs3tibre | mobi | i sation of target matter tharCui/$8G2007/000393
suspected to be conprised ig.said biological and/or
chem cal sanple. 13. The apparatus of any one of
20. qhRiafBardtus of Claidd1 87 £19) thARer! dBHRisingSALh D W HERHD Bl dedll is designed
renovably arranged within the apparatus. 14. The
&p papeamgably torneyt the énleffmernbérite the prode8sing gompratment.
conprising an upper inlet. 15. The apparatus of claim
14, wherein the upper inlet conprises an opening. 16.

21. iihe appprarust Qfsclam 20aivheran thyseaiin arrageshéthiangpsitipnopn ghe inlet

; il | oo . / ) v '
512 Vel LS 1 RS 4 08 AL Py onc
aieinit mehbenis atrangeldton 4 toptdielie ressipsit.si ng an i nl et
menber, wherein the inlet nmenber is arranged on a top
of the reservoir of the processing conpartment. 18.

22. The appwpatuatofsingfonel ofi chaifnd, 1 Wh @i ewhereinethienihlet memlee comprises an

r enov. tranged qn a.top of the reservoir. 19. The .
4B A dhab e e T proviRiBBa Pl I BaAOD bentinn e Brocessing
_bmPRRRENtARE M GwirBRd eI pphfdust Nl et nenber is
designed to be received by the opening of the

appar atus. 20. The apparatus of clains 17 - 19, further

23. qheRppahtag ofclRBAl22, WhereRi thetupperSiaRtt id sn SRGiEETh §i9e sufficient to

i nper neably connect the inlet nmenber to the processing
@by dhe inpgrtion and/orpymoyyod saidimmebilisaipmmegmbeisher ei n
the seal is arranged in a position on the inlet nenber

at corresponds tqQ the position of the , ,
24. @?‘F SRRATANIS AR Orof s nHereiB 4B ey MEmber Somprises aplurality of
8hlelsS arranged on a top of the reservoir. 22. The
apparatus of any one of clains 17 - 21, wherein the
inl et menber conprises an upper inlet that is capable
25. The Bpputatds Blany dnleWf S1aGREDND LAY hPEIn MRS PRIl & sealable.
processi ng conpartnent and the environnment of the
apparatus. 23. The apparatus of claim 22, wherein the

26. Thpeapparatustofi yasheopeclaings 02 -2 5% ivteerdnlfthé dilénnein®er comprises a

alJow the jnsertion and/ or rempval. of said ) )
igHidsHihe ignideibsineAsmisapd toallowrpesitioning matfer gf and/gyjipto the reservoir
9¥ﬂ%§nm%@§ﬁ?é&hﬁ£ﬁh&ﬁ]et menber conprises a plurality
of upper Infets. 25. The apparatus of any one of
clains 22 - 24, wherein the upper inlet is seal able.

27. Afe apprafRPGY ahin® 26! vaHdYeiR Be Qhide! BRI dBighed to Previde guidance for
wherein the inlet nmenber conprises a guide, the guide

disperpingesligné drapéet antoothe pradietineshimmgobihsation arsa veithan the surface of

l0f . -1 rvoi.r _of the processing conpartment. 27.
?ﬁggg%%gkﬁﬁésﬁg b@fain126, wherein the guide is

desi gned to provide guidance for dispensing a |liquid

28. ?ﬁg %gér?&et&ocgms PeeEE5 Y NGHerefMBR! dui RRLIRFHRE G2oMtloidl means

ace

selected from the group consisting of a bore, a mount, a rail, a slide, a groove, a notch,

an aperture, a channel and any combination thereof.

29. The apparatus of claim 28, wherein the guide comprises a pair of interacting positioning

means, the pair of interacting positioning means being designed to position a dispensing

device relative to the predefined immobilisation area within the surface of the

immobilisation member.
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the i mobilisation nmenber. 28. The apparatus of clains
26 or 27, wherein the guide conprises a positioning

WOR989/8638¥| ect ed from the group consisting of 2UIB¥E007%000393

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

nmount, a rail, a slide, a ggeove, a notch, an
aperture, a channel and any conbi nation thereof. 29.
TR HPRAMALITIRh 20| dhBledBthe WART0FliMetdding PoiGoriATRIch &S mprises -
a pair of interacting positioning neans, the pair of

iarfrose awt 4 mgupte wiheteomtha foreds desigred g refeie dheomonis.

position a dispensing device relative to the

predefined i mobilisation area within the surface of =
tihe anpa@bis ol elainy 29nwhswin tre mpHR afyherpaiof Hrteraptigpositioning
N UL R g S
designed to receive the nount. 31. The apparat us of
ChRi a?})gr%tuswgfaﬁh@ﬁ BE3 MRk thel MEuR 3 desineli B RIcBGE b ¥pensing
posi tioning neans of a bore and a nount 1'S designed to
glevide. positioning a di spensing device. 32. The
apparatus of clains 30 or 31, wherein the nount is
desi gned to receive a dispensing device. 33. The .
disappuass of claimidgh whereig{ae aioynt ¢ranprisgs an apaviwe, skssapgrfure being
gi%ﬁrgﬁé‘d & redd etﬁgﬁ{sbg,{f?ngﬁ’%iv{‘c% designed to receive the

I'Spensi ng devi ce. . e dpparatus of any one of
claims 3 1-32, wherein the nount is designed to guide
AR ARGl UAObE by 28 ZR TR MEMGRTSs dignt%o guide
positiohmigagplamlifyrdfelispemsitiedevieesi t i oner, the inl et
nmenber positioner (i) being coupled to the reservoir
and (ii) being designed to receive the inlet menber,
wWhher apiparatise of ahgtongeefbelaimod it dhe further dogipgniag arp inlet member
position,the inlet menmber on.a top of, the reservair. . ... .
PESUORY isgleh Fedost PRIUE g‘%?’%ﬁe‘i"@?\’?d E%tﬂhe fepgvorr and (ii) being
[dRSighatiore@sek the thlktth@hbdfenber are coupled to the
inlet menber positioner. 37. The apparatus of claim
3shergin éheintet membee pesitierier is desigaed toapsisitionghe indet manbenen a top of
upégglgeqber positioner. 38. The apparatus of any one
of CCI&i MB35 - 37, wherein the inlet menber posi ti oner
conprises a pivoting neans, such that the inlet nmenber
[ ' I e . Lvol
oot of R 3 e iy et BEP Bl YRl member are coupled
e tlet inlee membehpositemer.voi r. 39. The appar atus of any
one of claims 1 - 16, further conprising a cover,
wherein the cover is arranged on a top of the
rideeapparatusodf clhiam @50 odesdimghe ogspavoimismtemodably Tdompled to the inlet

appar atus...of claim 35, wherein the cover is renovably
TRt eaTHRT top of e

The apparatus of any one of claims 35 - 37, wherein the inlet member positioner
comprises a pivoting means, such that the inlet member is pivotally mounted on a top of

the reservoir, thereby allowing the inlet member to be pivoted relative to the reservoir.

The apparatus of any one of claims 1 - 16, further comprising a cover, wherein the cover

is arranged on a top of the reservoir of the processing compartment.

The apparatus of claim 35, wherein the cover is removably arranged on a top of the

reservoir.
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reservoir.41l. The apparatus of clains 39 or 40,
wherein the apparatus conprises an upper opening and

Wones/eé3n3d¢ he cover is designed to cap and/ or CrOBEGI0PE000393

41.

42,

43.!

44,

45.

46.

47.

48.

49.

50.

S1.

upper opening. 42. The appaggtus of clainms 39 - 41,

further conprising a seal, erein the seal is

deei Hpadnds b AR MY 20, Gdﬂ{k'i‘ﬁﬁtthé BSpaeANE onh?rﬁeg%n upper opening
processi ng conpartnent. "43. The appar atus of any one

@hd wihgreirs the caver indesigried to bap andfdraise dfe upper opening.

i mmobi |'i sati on nmenber, including both the predefined

i rmobi |1 sation_area of a hlgher surface_energy than

tlihe apparatusof gladns 8% c 41 ahthereomnsisiign srgl. sthereid éhe sat is designed

T R PR OB SR A6 F g, >

apparatus of any one of clains 1-43, wherein the
?Lﬂaﬁ@tdfoﬁ YRHEDSH 1681 1 4 %vléré?ﬁttl?é' Flﬂ'kacé Qrahid %moblhsatlon

from group consisting of plastic, glass, quart

sndnmbepninclwding| bosin thecpragessied emntdbdrsemﬁn argh of 'EHther surface energy

arat us .of an ne claims 1 - erein
IR B P ing R B IneCae Pl stce cofhliep b ot Soout the same
RiMER! enbigyQb ssidintedhir8 A8 bi REA eisdh®Ally flsgat i on areas. 46.
The apparatus of any one of claims 1-45, wherein the
circunferential wall of the reservoir is adapted to

Slhp paypardtine off nayLiohé SEft tlafindranagy whitrein the aRRebindati®n member
of claim46, wherein the C|rcunferent|al wal

compriresasmaies alslseied feam thegrpun-eqnsisting pElastis, glasy quartz, silicon,
e%ﬁ anM"@ n?b&e§ﬂieg?osft ep is defined by an extension of

e circunferential wall into the interior of the
reserv0|r 48. The apparatus of any one of clains 1 -
‘ﬂle gﬁﬁﬁﬁ‘s dflah§ RBRATCHiMS 1COMD WEESindhd Skt Jh®Emmobilisation
|i sati on nenmbers. 49. THe apparatus of any one
mend?ea comprises agpyrafityrofisaid prestefinedinmmobilisatios@ateasde t hat
is capable of providing an electric field. 50. The

apparatus of claim49, wherein the electrode is
ap aths of me opasd Gamshk-45¢ sdhreran the srcumpfpsential wall of the

F0RANRLY §dfﬂ)fte q‘[ @k drﬁl'n%'b [Radon rﬁQmP% ur t her

conprising a wherer R e feeding
nodul e is fIU|dIy connected to the processing

%@Hﬁﬁatrﬁfﬁﬁ‘ bf Sdim 16 SwRRBA R H?cﬂfe&hﬂ?%%ﬂcoﬁ@%e? ) @u}%ﬂb‘?t dent, a

feeding nodul e conprises an inlet c Inle
cérsper ro@sh@r de stepnehdreinasdidvstephes fdebmedobynadientansion of the

h ir. .53.. Th f cl 52,
sherafeRreRE LSS His Bter & hEFRREPronpr | seo &
pressuri zi ng device, wherein the pressur|2|ng device
. . 0
B RO R SRR 48 SRR MR iy

ofi anmbbilisdtonahasbets.i zi ng devi ce conprises a punp, a
syringe or a conbination thereof.

The apparatus of any one of claims 1 - 48, further comprising an electrode that is

capable of providing an electric field.

The apparatus of claim 49, wherein the electrode is comprised in the base of the

reservoir.

The apparatus of any one of claims 1 - 50, further comprising a feeding module, wherein

the feeding module is fluidly connected to the processing compartment.
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55. The apparatus of any one of clains 5 1 - 54,
wherein the feedi ng nodul e conprises an outl et

waresnesli36 t he outl et channel being designed toPGI/$G207/000393

52.

53.

54.

5S.

56.

57.

58.

59.

60.

the flow of medi um out of t@g reservoir. 56. The
apparatus of any one of claiims 5 1 - 55, wherein the

fEROApparafiR B cBaimSs I, VKRR khe SMINEL GidAdie @nipies an inlet channel, the
processi ng conpartnent. 57. The apparatus of any one

oflet chanpel beingg®signed tordlovethamblowsefrmediumpiintothewgservoir.
reservoir holder, wherein the pivoting reservoir
hol der is designed to receive and to pivot the

r Bseappaiatus of GlarmSgawhenetn the degdise mednle fyrther somprigesa pressurizing
. of . ir. i ik 58. T S :
yeick, bl SREpIREek BEGL: 1 Bl Fhed B el pRBREE Bhit® medium

ggedeat incghe ohatichannelvherein the agitation device is

designed to receive and to agitate the reservoir, such

that agitating, mxing and/or filtering of matter in

t e apparatus oif claim 58 awhéreinathe dres§8izing dbwvdecemipoises a pump, a syringe
attaching,an.inl et nenber and/or a cover to the

ﬁg@g?&%? t18?“5?360]oparatus according to any one of
claims 1 - 58, wherein the device conprises a first

L der, the. fi r bei.n .
3@456 ?“3’%’% Hgooqrrazlg gllg\gl %f{l ﬁaérﬂg e rsl\}b i‘{hf {ez n gjggéﬁgej(ﬁrsl% od 8% CcomPprISes an
huaitldechahrél nthe datétgheashel beihg dedigtedan ailoweahe WA mMedium out of the
and/ or. a cover, and wherein the first and the second
HE¥ ¥ - are fitted such the second hol der can be

positioned on a top of the first holder. 60. The

vice of claimb5b9, wherein the device ¢ ri ses a .
S RRAPAG Y ot SIS SLner PPEET B Eoap TORuE is removably
&@ﬁ@&féemmp@e&siag\é%ﬁhﬁmeﬂoupl ed, thereby allow ng
the first nmount and the second nount to be pivoted
rel ative to each other.61. The device of claim59 or
Elthe fppatddey of @AProngi dTUClainksLY e 56 QlrthH¥P binpfiging e pEREAg deservoir
hol der into a position on a top of the first hoFder. )
dwldernwhereipy e Riyotingaiersmgoir holges inidpsignrd foerperive gnd to pivot the
99%)?\'/&1@ shéh thgteché ﬁSQ'Q)qL gﬂ:(alugﬁ fnto g.l:fd/olpblg%\f 'tl?eere%ei%{;oigﬁlfgéiﬁt%ted.
and/ or positioning a dispenser on a top of e
reservoir of an apparatus according to claim 15,
WIS Sipardtile of @Y Gl f HaR01€97] Qurlifer rc%ﬁlg)ﬁgﬁg &Y afitfion device,
upper ‘openi ng of the apparatus. 64. The deviCe o?
ovigrem @B; agiatiore leviceis désignesktoirecaifessingrte dgitae thecresareoin such that
di spenser... 65. ., The devi clains 63.ar .64, wherein
ARG Fising By BETE o Gufler 1P PoeaiS ctualbdls 71 o
the group consisting of a bore, a nount, arail, a
sii . ri a.channel.
24 WBRce RriAe of MBS LR P B 8RR BES apparatus
coopdingito gngopaof claimsi Nt 68, aclicreig tixoddviideddimpaiseEafisst holder and a
wherei n t he pgir of ig}eractlng positioning nmeans is
desagriddaroths dust helderpeipes destaned tp apogtyevte feseryoy, and the second
ﬁfoﬁfé?fbbilﬁgﬁeki fol deS@ld QR irﬂ%texﬁﬁx‘ﬁ'béljﬁxﬂ/&rtﬁeco%\%ﬂ T4 Svifein the first
the 1 mobi I 1 Sat1 on nenber of the
and the second holder are fitted such the second holder can be positioned on a top of the

first holder.

The device of claim 59, wherein the device comprises a pivoting means, such that the
first mount and the second mount are pivotally coupled, thereby allowing the first mount

and the second mount to be pivoted relative to each other.
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apparatus. 67. The device of claim&66, wherein the
pair of interacting positioning nmeans conprises a bore

wopsaciteéunt, wherein the bore is designed to PELEGEE7/000393

61.

62. ;

63.

64.

65.

66.

67.

68.

the mount. 68. A nethod of RP cessing a biol ogica

and/or chem cal sanple in a Tiquid droplet, the nmethod
CPHE v delt claifAr FOVAr&ON erfhBr SRR st is el Bdfor ﬁ%ﬁﬁh@ﬁx@ s@cond holder
processi ng conpart ment, said processi ng conpartnent
bistormpeséianmaga top of thesfarst vadder. and an i nmobi | i sati on

menber, wherein the processing conpartnent is adapted

to acconnndate a nediu wherein said nmediumis (i)

i The deyigsiof Clmmréls‘ab@rem ¢ileyeris 6prrled tofhe sgdong helder

| ower surface energy than the |iquid of the I|qU|d

wherein said reservoir is defined by
CA ‘@Mwefpé Riding aad/pr aaYtioning acdispenser @ik AP %af ghe reservoir of an

dgg@ﬁ sl a%@&‘d & 14, Swildréin qué a8y 1sV\‘1eIsAj$h@d Ry Igecelved by the

ervolir, il COlTpI'I Ses surtace erern

sumhwqmmugqﬁ&Qqnm&mmr1such a may that it conprises
at | east one predefined immobilisation area, wherein

(a) the at |east one predefined i mobilisation area
whherlewics &if ¢lagm 68 awberem the Jlevage i3 dpgigiadrto senefvemedisprensayy

than said nedium (ii) of a higher surface energy than

t he remai ni_ng surface, and (|||) of a sufficient

sther devaceeRbcmad ar 86 Phereuntheyerics quprmesm RPitigring means

itsjgf%c Iﬁlrff(gxg??et a#lcgr#éstxlngq é)% dé;%g‘}-nggﬂt H{‘?lha sli e,lae%o?ve a notch,

cameappriaced chemdel andiny Icomhtnlatim thesaf.vi a i nter f aci al

interactions, and (b) the remaining surface is of at

nost about the same surface energy as said medi um

df l@piﬁyiqqg)fs;laim GFe domprisingie pais of intérscting positionimgt theans, wherein the
i.nto. the aggﬁéatus such .t hat,.t he at

el g pop Bk FrrBR I SarRa 1 PRl 3 fispPtieh relative to the

Wredufiied ahthoPaish@sada Sithfro®e seffadehst théTRRLbilSAidnOMember of the
menber is entirely covered by said nedium providing

FRPratusqui d dropl et and di sposing the sane onto the at
| east one predefined i nmobilisation area conprised

thin.the attgrned surface of said imobjlisation
n“fér?diee’wet & isBFiR it Wgr PhinteragiinecPasHioping mens comprises a

%‘r@mﬁfain%ﬁﬁtt w‘ﬁex%u%@%sfe i98Ei BRP Fhck R thRogfea Vi 2

interfacial [nteractions; performng a process on
t he bi ol ogi cal and/or chenlcal sanmple in said liquid

04 QidtRdd of processing a biological and/or chemical sample in a liquid droplet, the
method comprising:
e providing an apparatus that comprises a processing compartment,
said processing compartment being defined by a reservoir and an immobilisation
member,
wherein the processing compartment is adapted to accommodate a medium, wherein
said medium is (i) immiscible with said liquid droplet, and (ii) of a lower surface
energy than the liquid of the liquid droplet;
wherein said reservoir is defined by a circumferential wall and a base, and
wherein said immobilisation member is (i) arranged within said reservoir, and (ii)

comprises a surface,
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69. The nethod of claim68, wherein said |liquid
droplet is provided first and di sposed onto the at

WO 2m8063adre predefi ned i mmobilisation area, wher@EE$G2907/000393

69.

70.

71.

72.

said nmediumis disposed intaﬂthe apparatus. 70. The
met hod of clains 68 or 69, erein said remaining

surfac : [ HY ' : ef w .

S 20k e RO LA TR o, 8 ot e
71. Thanﬁk%lﬁ_hetﬁirm_hobiﬁya_ltm@r@‘, wheminrs 68 - 70, wherein

at e ned LS o B iRl Gmal kel Spidgurtace is @) of
contact ARgh& shffhcd\@letly thifbaill edlunh, RAPST alBigh@WaFfadd\@fergy than

the advancing contact angle for water of the remaining

sur f ace. thg zemaihing surfhesd and (ihgf o sueffigfentcsuafage edBgy affd a sufficient

wherein sai.d. predefin [ bilisation area,wthin e
sai - pac VEPhiHE Bps BEfhesTHRE, G PBh B0aRf Gl e tmmobiisation
advanci ngr tenigait ddpit enfthé atveh&! odeh@tddffnedtimh®disatiéh area via
| ower than the advanci ng contact angle for water of

t he sai dinteE@righintesactipR® adt hod of any one of clains 68

72 wh . . A : o 4 .
i et W) PR WSRO bl Ly s s
nmedi um mbdiam; i s of | ower surface energy than the

ol Festgngseid et St i thisg bl th, LRHETBPIR 3o aprRgtus.
Salueh tHafthed: B8 Bh@greﬁ_@ﬁlnéﬂ RRACHi b Gred BRpANOW G sBid

| east one predefined i Mmobilisation area cgnprlse

wi rrattermed b fava of thensuhabulisatiore mefmbsris@ntirapdovereslatyi said medium;

E BT P aplth RREGR b 0Lt T e prcefined
C afiidbiIesatien aref asthpRdtd wikieA eld patermedTBiPideio? 8dill PnRbHRRation

and disposing said nediumonto said patterned
sur¢émba, such that the liquid forms a droplet on said

at -pr fii ne rea, 76, T h f .an S

= b5 L AOUSREERP oREon  af  Bfpoiision
drapgd Wb iadaciti] speattiehst fiwl sane onto the at | east one
predefined i mmobilisation area conprised within the .
(PaPSTEITRURE 3 pioress ondhe iglagicaharshen Ghemicab sanprl#bsaid liquid droplet.

conprises: disposing a first liquid droplet onto said

| east . 0 redefined i bi.|i.sation area. af said.
ol BRiod SETRPREL AN saIpa AEPlsk FRkiea Ars s disposed onto
SBk gt [eaTBhOpRAeddfiReRbING o Sreff wiRiredTRP baid BRMtunh Redisposed into
same surface energy as said nmedium disposing a
fthe epparatessount of said liquid into the reservoir,
wherein said amount of liquid is sufficient to cover
said nedium thereby preventing contact between said =
| Theumgthad, @f shiras p2 r‘?ﬁi6§i Whersiny saa¢ scmpingisyrfage gf thggmymobilisation

a(H&HBertipgf 2RWRr wfafcg %ﬁer§9 ﬂ{a%{h@ﬁqlﬁaiog t&qﬁhmroplet.

The method of any one of claims 68 - 70, wherein said predefined immobilisation area
within said patterned surface is characterised by an advancing contact angle for water
that is at least 10° lower than the advancing contact angle for water of the remaining

surface.

The method of any one of claims 68 - 71, wherein said predefined immobilisation area
within said patterned surface is characterised by an advancing contact angle for water

that is at least 10° lower than the advancing contact angle for water of the said medium.
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renoving said liquid fromsaid reservoir, such that a
droplet of the liquid remains on the at | east one

wQe@wdeéilded | nmobi | i sation area of said patterP@HSG2007/000393

73.

74.

75.

76.

77.

78.

surface, thereby formng a gﬁcond l'iquid droplet on

said at |east one predefined”i mmbilisation area. 77.
T h&RhAPSE Ay onk %'f mazﬁs cy\es, %&H&re"tﬁ‘kﬁd hlﬁgiw dHopist i@ h§&bbhilic.
cul ture nedi im . The method of cl ai 76 or 77,

wher ei n dlsp05|ng a first liquid droplet onto said at

IR SthetBOE ofra@¢ &nle NFCL1AIFRTEY | 173 2{vheRiREAd thélibrASWwhich is of lower
o ri ses adding at |east one mcroorganismto said

ageangegy tharetheiliquislafdhadiqid droglati is hydropkelpebl e of
adherlng to said predefined i mobilisation area.79.

The nethod of clains 76 or 77, wherein disposi n? a
fT@FtIH%IPO%ﬁé@HY o8¢ of Lams 6§ & WaegeipHuoyidig spi fiquid droplet and

vgpgaﬁ% hO @%bscﬁg%@ﬁ@w ol ol Bitluchlel THARORLARN 3 'Bmprised
sal par at us erein sai croorgani smis capab

ofithaud therpattgrmed swicd of sad @himobitisatiomrhembaatboimphises: ea.

80. The tho of any e of claims 68-74 or 76 - 79,
widisperine giispidenie sddrtpoeghidS artmped incRhAgadhat if comprises at
dij&REsNR ﬂ?@déﬂi&%d hﬂaﬂx@bﬁs&’ﬁdﬁ%@i ahd OM a di spenser. 81.

The nmethod of claim80, wheréin the di spenser is

sdisposing Séldmndtlhmogﬂocsayd retiermied surfageof a pi ezoel ectric

BlchShindh 1l KRG BB Bl St RetoB G o, | ©

82. The nethod of any one of clains 68 - 81, wherein

[ L b P! op4 gt at_ | . one
THEREhAE gFnk Sfe (of Sifls 36 2P w B ey Blne SR Hig R Sygppter and
ahdpbgththé tsaheldnlt(y tl(mc ass bdast piecprlicfimed Immobilisatioat i@ comprised
a for the |ig ?f the ljquid droplet and (ii)
b thegatiemed puttae g PG HBMP RSt AR FBENPSTSAMIPECSAr ea i n
b t
hﬁstpe%lﬁgg nfgiti %ﬁd ?ﬂépfeﬁﬁﬁ\?ﬁélghal? gﬁgm%ﬁﬁkg RAini3B g@&ﬁon area of
rrumérpam:mbd;sw@am:ld of exerting on said droplet in
said nmedi u her .than .the b ancy. farce. 83.
TﬁgPP@P& S%IH](WC@W said remajnigg s %o Xe %12%/ 1svﬁ($'réc1rt &agst about the same
i @m@eldnggyglstsﬁgnﬁémd droplet on said at |east one
pr edef i ne i mobi | i sation area is achieved by (i) such
a dispgsing.at fugther mvurrsfof saiddiquid i ithe teservaisb whiersint sadéh amount of

gﬁldf grsugﬁﬁlen]ltl %géﬂ %arllghe?(ll%% Itlgeﬁ,?%'bg le% f}l%g% %é)efvﬁeen said

t hiquidl Adesaif rentinifig iR thit it BE af ﬂiﬂ@ttuﬂouﬁﬂ!‘el @ﬁler@ffé&f energy as
that the maximal force, which the affinity of said -
matid megium,g capabl e of exerting on said droplet in

S%ﬁjxomﬁg s‘dﬁ‘ 11 ?ogh%dd HQ%QUﬁ hﬁlcﬁ%ﬁoau&rjogleg gf %l% iiqul P¥mains on

force) éxert sai m upon novi n
[ mlmﬁnléasts(a’(el pmdefmmb énmobilisatioth aagepali said ysmattefired suiface,

w&sfp%iggp %%gxngga\liﬁ!@(l)pqst 061185;13 at mgtro?{enprgge%ned immobilisation

The method of claim 76, wherein said liquid is a cell culture medium.

The method of claims 76 or 77, wherein disposing a first liquid droplet onto said at least
one predefined immobilisation area further comprises adding at least one microorganism
to said apparatus, wherein said microorganism is capable of adhering to said predefined

immobilisation area.
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renovably arranged in the apparatus. 85. The nethod of
any one of clains 68 - 84, wherein providing said

weappsneiss conprises: providing a device thatPCT/$SG2007/000393

79.

80.

81

82. Fhgre

83.

84.

8s.

conprises a reservoir, defi by a circunferentia

wal | and a base, wherein the"reservoir is capable of
"Bfe&h¥th8@ oPBlainlTPObE 793 hQBinTREPSSIng Pfuthbidishr? 3 daid liquid into
i mobi |1 sation nmenber; and di sposing sald

itheradsetviografurther camprises i adtlimgt dteleast ome voicrqorgdnisn fto saidnapparatus,

the processi ng conpar.t nent . of .t he apparatus. ,86. .The . ... .
TR S5 BIhre SN it FapbLs R adlir B aisa s pddimed probilisation
g um which is inmscible with the liquid droplet,

into the reservoir, and thereafter disposing said

i mobi |i sation menber into the reservoir. 87. The

Mitichneth@f ofdiy ode@f ofairt 68 Bt 61876~ 78 6whetbiapedvidingissid liquid droplet
apparatus further conprises an upper inlet on a top of
t%élpﬂé%séi*%mmgﬁhetl’rﬂélzg@f%@éﬁpﬁ’ga SREBEITt ment, wherei n

t he upper inlet provides a fluid comuni cation between

- IR APRES ot S0 RIS PeCieR A Hed 0 B TEosisting of a

lﬁ?ﬁfi‘%éle&tﬁkeﬂipé.tﬁ)r,a;{‘ sy PlbagedShi @tt(ﬁyfa];ﬂegi.kﬁmc Pénp, a touch-off

allow the insertion and/or renoval of" s
idispenser andhan inkjehdispenser. 89. The met hod of cl ai m 85,

wher ei n di sposing the imobilisation nenber into the
reservoir conprises transferring the impbilisation

¢thedh ph aggh omm of plaisms Oh - i, ireimmekilising plreliquid droplet on

idset. i ' o et h Q ) of. .
Pl 135" B S SR8 1, A 87Tyl e @ o
ondttabidisy of said predefined rimxrmbﬂgbeﬁd)rlnaéa ifdgméaiidldia gf }mmth&&oplet and
conpr | ses, di spensi ng sai d dropl et above or bel ow the

SHbRen arradth Fhra Arpdeined smmpoiisation arenia thepHBEIObihe surface of the
Y . ' i oudi | et.. i i . o
G D on B, Shidon NG moeri s
whpabdd off exlesingionusan dipplpt mtsaidsnellispeishigheotitao thdimogancy force.

| east one predefined imobilisation area. 93. The

met hod of clains 90 or 91, wherein the liquid droplet
iheanesthers eflany eneanf clpives 68 ni82t whewessr mimolilisidg wippbquid droplet on

inlet. ks an opening. .94, The nethod of any o of. .
P4 s 8o BP0 eIl OB P R gy sveh i
oventabitity esafl pre@dindt SPeTvbilRgtidhareh Ftuhelliglio pF tHe 1RfAQYV @roplet and
the nediumthat is conprised in the reservoir and that

() Beh povieh of spidaprededined gymehidisationeared igdheiplane phibe surface of the
lifnﬂ%’bﬂisgtriﬁpgl%ﬁrbag Nfhtdht A iHart t%?cel ngdthg ra@t?{ig; of $hid material is
contact sald nmedi’um to enter said nedium to
papabldoDergintigpnon sard diropiet i daie metliube ds highaethan ehke Bermedlli force

[ jlisation,area within the patterned surface of .
t(ﬂg"t‘)' Bjﬂ’r‘fﬁ)oﬂ‘m%t"i"éﬁ%ﬂﬂﬁ‘%gﬂ upgﬁdng\en% gfd samobkilisgtion member or said
RpsAsks ned

The method of any one of claims 68-83, wherein the immobilisation member is

removably arranged in the apparatus.

The method of any one of claims 68 - 84, wherein providing said apparatus comprises:
e providing a device that comprises a reservoir, defined by a circumferential wall and
a base,

wherein the reservoir is capable of receiving an immobilisation member;
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i mmobi li sation area. 95. The nethod of cl ai m 94,
wherein allowing the liquid droplet to enter and/or to

w@zms/oénscough sai d nedi um conpri ses exposi ng tIRE/SG2007/000393

86.

87.

88.

89.

90.

91.

92.

93.

94,

droplet to a force selecteq>fron1the group consi sting
of pressure, gravity, an elgétric field, an

el 'ﬁﬁﬁ%i nfnh&Hifkaft Li-Gnfii €l d and any
cc?ﬁ@%lgtl on dflﬁ{er#eclﬁs.a 8@ e ‘'met hod of clai m 95,
Wheedigpasinigiseidl immobilisdtiopinembesintt the eesesin thoks foraning the
pressure which is sufficient to accelerate the liquid

dr opfioggssing campaitgentaf theppparatisces the | quid dropl et

to enter and pass through said nediumup to said at

l.east on redefined surface area.on the .. e .
s erEal PR Rarmemor L GBS Tt ity s immiscibl
HitPihetliquil 8:@pledGhtot the rékeRAa! hitP thetrdifleP tispSsiig O4id ahBbilisation
97. The nethod of claim96, further conprising
ineamaber fyo e r@saryiti d dropl et before exposing the

droplet to an electric field or an electrostatic

field, such that the liquid droplet is forced to enter .

Jde dnethed ahanyt epeefdaims A8ugtp,. sdicseimsaid ARpRigtus furthgr comprises an
I t: r ed i

B G B O o 7 oL e s e DB EHRER, MClciFfhe upper
puled pfavied d ifiwib icomeahicatiora betweed &he firecessnhp admphartment and the
cl aim 97, ﬁqér ein exposing said droplet to an electric
ergrepment obihe 2ppPaWSt i ¢ fiel d, or a magnetic field

conprises repelling said droplet and/or attracting

i d oplet, .9 The method of.clalm98 wherein th .
s neihaF b Paim 7. FfrlE ISt e n et R Bl Wtticient o
HEEWUYRR inBertibe afd/OERERVAID G AARMMIbENatiod 8mbéhe net hod
of any one of clains 68-99, wherein the interfacia
interactions allowng the i mobilisation of the liquid
dhe pmethodr &f alaith e®%5t whereinoflispysigophd limmdbyltiatqirhénsher into the
hydr ophobi c- hydr ophobi ¢ _and ol eaphi | i ¢c- ol eophi li.c .
i FREEYOYC POTBRESES ffﬁil.spe‘fi?fé‘% Mgt waaolaﬁ?aéwy @ﬁ@% Hpugtyan upper inlet,
Qe saitMipp&liMebRlafl opBhgM that is immscible with
the liquid droplet is a |ITquid.102. The method of
claim101, wherein said liquid is selected fromthe
AR URetESUNST Sifyl die 0Plladn 58 e B wikkirin dispobink G EqAd dropket onto said
hydr ocar bon conpound, a hydroperfluoro_ carbon conpound
ahleast enerpredasingd ampehilisaligroararl comprses Hhwensng said gropigtyabove or
%Ql%v\p{h %lre(qieﬁﬁecp%im&&ﬁsmifo ra#éa.er conprising | _nm)bl lising
o Sald Py east one predefined i nmobilisation area
target matter that is suspected to be conprised in
eingh) LR 0 eRip HOHIRoBROR fRpetd sillifihe reservoir.
predefined i nmobilisation area conprises a |inking

MHeGth¥thod of claim 91, wherein the liquid droplet is dispensed onto the at least one

predefined immobilisation area.

The method of claims 90 or 91, wherein the liquid droplet is disposed via an upper inlet,

wherein said upper inlet is an opening.

The method of any one of claims 90, 91 or 93, wherein disposing the liquid droplet
comprises dispensing the liquid droplet above the medium that is comprised in the
reservoir and that is of lower surface energy than the liquid of the liquid droplet, and

allowing the liquid droplet to contact said medium, to enter said medium, to pass
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105. The nethod of claim 104, wherein said |inking
noi ety is selected fromthe group consisting of an

wa@pioseyBoup, an al dehyde group, a thiol groupPCESG2007/000393

95.

96.

97.

98.

99.

carboxy group, an ester, a nhydri de, a sul phonate, a
sul phonate ester, an imdo ester, a silyl halide, an
RROYLN aid ¥R e@bin tFHRCat RaRNORPPRUSMA! fnfmiflsAion area within the
di azoal kane. 106. The nethod of clains 104 or 105,
fpatt¢rned sudapy iofi thg inmmobilibdtivinnmembier, gand to ncontectl said predefined
pred Hined I mobi | i sation area, wherein said ligand is
d M09 §°%di ng target matter suspected to be
conprised in said biological and/or chem cal sanple.

7. T t I . relipyi iisi
5 TS GPLALT P U R WL G dnior 0 pos
akdougly &fd Byedimaosmpfisek @kposivg the devpiétanta fbardeleetcid®m the group
said |inking noiety and said,liqand nol ecul e. %&8. The .
FERHYIEON RIRSSUE Erayity e piyclestrissticld gpelegippstatic figld @ magnetic field
h&ﬂ%ﬁ?F&ﬁ&%hﬁhnﬁa%Bfises a magnetically attractable
particle, erein said magnetically attractable
particle conprises a ligand that is capable of binding
e GReth SRS £ QLinS oS RATE & tROliRfd ARPR i S&FpdnSed@idér a pressure which
bi ol ogi cal and/or chem cal sanplé. 109. The nethog of
ansuffipientob actelérate the Hquid doepletih arvelarity dhay chusga e lignid droplet to

capabl e of sel ectively.binding target nmatter, suspect.ed
EH00 and g PR idmt i DS B PEIASRPEEFERRE area on
SRéhenobliddtiod NRemBéh Otheftby Chidiwing Ofhe YVifjgiElibpSedi € contact the
ligand is a receptor nolecule for a target nolecul e,
wmededined spmebilipaiond@rednd sai d target nol ecul e define a
specific binding pair.111. The nethod of any one of
clainms, 106 - 110, wherein said. ligand s selected from )
tHhe methribotdpan % itHghea compEs Badonisipg said i}qwé rPIalst,dbeéwe exposing
' : b | dRhYhatt M€ liqui i
R R o A B Bl B DR en At e tiguid droptet s
doxesd & enteresagtmediohd fo pass dlwiongh saidngdivinotythe at leagttang predefined

a nucleic_ acid, an oligonugleotide. protein A tein .
e i, (e pattemned suefacy v s o listion iemhgy; ahd e cpntact said
toh&ieined RRinbSIRSatdh df& pes sinpl ex virus gl ycoprotein
, the hemaggl utinin epitope, the nyc epitope of the
transcription factor c-nyc, a netal atom a carbon
Neeomiehiwd 6frchira AANehemin eapokify shidotioplet to an electric field, an
di ni trophenol , di goxi geni.n, streptavidin, .an .
Slecastalic Heldi area magpetissiicld gampgsses repalling, paid dropletiapdior attracting
: el lular matrix, glutathione, cal nodulin,
ggwg??ﬂggpolynyxin, heparin, NAD, NADP, |ysine,
argi ni ne, benzam dine, an alunosilicate and a netal
Chl Rb@bd of kfaim 9 vp‘l?etraﬁC{h@fliqﬁi@)’d@PEt f jonlsed BRfok® @ontacting said
111, wherein said ligand is immobilised on the surface
ohedsandn thegedessing tgmpartmenét abl e particle. 113. The
met hod of any one of clainms 108 - 112, wherein the
magnetically attractable particle

100. The method of ‘any one of claims 6§-99, wherein the interfacial interactions allowing

the immobilisation of the liquid droplet are at least one of hydrophilic-hydrophilic,
hydrophobic-hydrophobic and oleophilic-oleophilic interactions.

101. The method of any one of claims 68-100, wherein said medium that is immiscible with

the liquid droplet is a liquid.
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Is selected fromthe group consisting of a di amagnetic
particle, a ferromagnetic particle, a paramagnetic

wQn08/Medids, and a superparanmagnetic particle. 1ACL/SG967/000393

102.

103.

104.

10s.

106.

107.

108.

109.

110.

nmet hod of any one of clains - 113, wherein the
i mobilisation nenber is renbved fromthe reservoir

be{edh&noebf ShiM 101, avik QR 8%id 1@21& RQclRbiel FYnf e Qnsisting of a
15. The thod o

chem cal sample. 1 ne f any one of clains

@8ineral 04, a filieankeil, & bﬁqlm'p&rbmg cempangi ayydmpériiueto qachvinexompound
or_.a cotxeorr 9 oactgg)oofdthe reservoir, such that the
aaﬁlsgrpa?f HOTCEHES QERORRY i nl et nenber or a cover
renovably arranged on a top of the reservoir. 116. The

|, Al i Thot .ol . .
cBisanenRl pFlaRy Bho-bPolaBREE: 02, Wuhep cBhnp R Hpufdbitli on saia at
deaxp bns predefamdlimnwibilisation hfes t&getl matser dies igasPediél to be comprised
i.nmper.neably connect the inlet nmenber to the processing
dB e tal and/pr chomicahaPRBlE- of cl ai s 115 or 116,

wherein arranging the inlet nmenber or the cover on a

t of .the reserypir conprises, sealing the.processi.ng ..

B BrhE e FPi5tm! ChovBRBCE 3t J65! OMEPIHAERDE GRmgpiyation area
Qg@glp(ﬁfsesq ' BBiett17, wherein performng a process on

t he "bi ol ogi cal and/or chem cal sanple conprises a step

sel ected fromthe group consisting of rinsing said

| THpUEthdd ogfl €lhim 0% Mol Jailli HMisk Gidagtl ek, sefecleiefrbiOthe group
said liquid droplet through another |iquid droplet,

£QBSIFENG Plgan aming gneup;| emqe'l%ahﬂeogpem’ g Huolr ZIABIK| Searboxy group, an
| d Ui - g o d Tet f. :

P 0 A gohftdtel'h Qoo Eiter, MR K98, iy tptide, an
| eépajxiidel, anteairidirse, aiphosphbmmviditdaddediazeplikameof t he |i qui d
droplet. 120. The nethod of one of clainms 68- 119,

wherein the apparatus further conprises a feeding
nidguinethod o€ cladmdilfg oroldly, duritiesir regripiriging| iynneainhivng edigaod on said

t he, processi conmpartnent .. wherein.the ljiquid.that is
AePRRE SRR RS e, Vebeitin G TRt s rcanp i EPiRE taider matter
aubprord té Be EdrpYide iR sad 8 giod and@br ElghicASBNPRI I Vi a

the feeding nodule. 121. The nmethod of claim 120,

conprising allowing the liquid that is mscible with

tTe hiethoiddobicldide 106,qwhereth dph@bilisthge e4itli igandSbly dald\Wredefined
i.nto and out of the reservoir via the feeding nodul e. )
fgg}ob%ﬁétl%taﬁ'@ds @phlgﬁ?d by anepns of fopring 1@ covaj_qg,bond between said

\q/ﬁ&{@ilﬂo&@emﬁgﬁi:dg{gagjgjo@é@gf&surface energy than the

't quid of "the roplet is renoved fromthe
reservoir and/or exchanged for a thin fluid nmedium

Uit method iof dnfTankCodbigind b8 -t 1, hierdifl (RE 18R Jh‘o?lél domprises a
droplet and (ii) of a |ower surface energy than the .
|thapmicdcadly takeactablpui phridele,p|vehereinefaid e magnetiqallyt htractable particle

liquid d | 123. T 5 d, of f clal 22 . .
AR € iSRS A s PR R b oo

said biological and/or chemical sample.

The method of any one of claims 105 - 108, wherein said ligand is capable of selectively
binding target matter suspected to be comprised in said biological and/or chemical

sample.

The method of claim 109, wherein said ligand is a receptor molecule for a target

molecule, wherein said ligand and said target molecule define a specific binding pair.
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nodul e, the feeding nodule being fluidly connected to
t he processing conpartnent, wherein the nmedi um of

WO oM8/0638¢ f ace energy than the liquid of the |PEUBG2007/000393

111.

112.

113.

114.

115.

116.

117.

droplet is allowed to flow of the reservoir via

the feeding nodule. 124. The method of claim 122 or

A3, m¥ied @if Any dAe dPRAIMAE U86 LUnbheheefRid $igsndisl RRItéddrom the
nodul e, the feedi ng nodul e belng fluidly connected to

teneu corsisinignel c@rqyawn rﬁélirﬁr aypeptide,nan laatibddyn af muitein based on a

I ipto the ervoir via.
PRI sBubE MDehorfarbll, { o LRI 3¢ il OF crytatine
tsbﬁ‘fdlh,l #h hvitties| efrglﬂxrnu@y IaSIeaﬂu’l avaetl1dio atidpown bligetigteotide protein A,
reserv0|r via the feedin nmodul e. 126, The nethod of

DEYtenE. an rynpsthest’ epiops, mghesepinding protein. the |H$Y epitope of

TR o ORIl g5 W Bl e

dtaabariptibR Factorl & ycyheemetah atohe amafbdumahbﬁlbe | Grtsin hamofyam, a dye,

urface .ener than . the I|i UId of the I|qU|d dr op
ity EnitrApHETP, LPP \gpXigdin TAPEVidin, anligosatsharidey émy?ose maltose,
: n
'F%ﬁllilgge Sﬁlgﬁpnekg%kga?élu?r%%x mél?ltasllnéggo Sciap‘ﬂ;&{ il gE]Eﬁn polymyxin,
rmnarum NABHISADP; hysine, reginimpa bentzamidihi@ an Ehmosﬂtdatedamf a metal
ﬁ%§?83128 wherein the viscosity of the thin fluid
M is bel ow about 20 centistoke. 130. The nethod
of one of clalns 118 - 112, wherein the boiling point

S BabILT S U oTERBAIG, 12 A L D8 s on e

atirfactyofenid mignetiadllyrattiddtable gatficlewher ei n sai d

i mobi |l isation nmenber is tilted before rinsing the

liquid droplet, such that (i) a nmediumthereon,

i"ﬂ’n@lmﬂlhorgoﬁ dny ankiofi claims 8 reld2uwherem the hagreicalby attractable particle

I.e%ﬁt ent kal l %rgr?slflgta{;lr%m d*x%g?épmg?gaxlélk%ag Ife?rpomagnetlc particle,
Iarﬁapama §ﬁ‘@| McleNghd RPefphRath efrs}ka&ﬂla@at ion area of
t he |né%b|l?sat|on ﬁ%]b The net hod of claim
131, wherein a | ayer of sald nedlun1that is of |ower
Shef metod n& gy bha@nftdidmsi 681103 ofvhefed thed thfloBilieiict member is
is allowed to remain on_the i mobi | i sati on nenber,
tfﬂa?\éqsly fram &G mepervod befpes peforming aericash P the\hiplogisal and/or

i s . patterned surface thereof that has a | ower

ace e ergy than the liquid of the liquid droplet.
133 The method of claim 118, wherein mXxing the
ITh@Uindinda Ot &ly lofe %hblﬁl\ﬁ?sd 6§y 1 W?Cﬁﬁ’fﬂblc an%] YriSingKirFH Fx&ean inlet
i mobi |i sation nmenb . The ’net hod any one
cmfambm ot agoverl@Ba tcwh@itd;e mesad@nrn sudhi thafi the appardtes tompiises an inlet

%eetrcon?rlses rgji%%galdtfl fhtﬂ droplet with a
LOT £ OV TRPRVAPSY afasged op 2 topoiiBRTSSEIVAHy one of

clains 68 - 134, wherein the surface of said
;I;ﬁggg#dllé]cg gf zl:lrQrTgranF aetrg g EP% %nze(%%ne%llper Sk ‘?ﬂe éo\(/elp Imd/or the processing
compartment further comprise a seal, wherein the seal is designed to impermeably

connect the inlet member to the processing compartment.

The method of claims 115 or 116, wherein arranging the inlet member or the cover on a

top of the reservoir comprises sealing the processing compartment from the ambience.
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136. The nethod of claim 135, conprising disposing a
plurality of liquid droplets onto said plurality of

wzreeslessiseed | rmobi | i sation areas. 137. The netwoDS@007/000393

118.

119. {lheiq

120.

121.

122.

123.

124.

clainms 135 or 136, conprisi perform ng a process on

t he bi ol ogi cal and/or chemcal sanples in said

PHHAr Akibbd &f aly GHE brdEIQRhL68- nnz Rﬂﬁ@élhe% erfolthg 4Nfrocess on the
net hod of any “one of clains - rther

diotpgicaliand/or chericaldsample cwuplﬁs:estaaah@ saﬂe@qdo&omghe lgeoup consisting

f act ant t. h
2 i i 1w el FRineSsdig Tiabidrostse bissie i a0d droptet
tthdagh Hﬁbthér%tju‘ih @fople, eaddhrigulxﬁiuﬂi & BheLhiquidAEbp1Q AlTEMbVRe liquid

therein. 139. The nmethod of claim 138, wherein the
éhﬁmﬁ@ﬂ&mﬂi¢gp@blected fromthe group consisting of a
hydrocarbon conpound, a hydroperfluoro carbon conpound
and a perfl uorocarbon conmpound, wherein the co

o¢ sinslaimell & ‘h‘}“d?@p‘h? Hawidydropley is sinsed adihr 8 4 cmwd that is
t onic acid, a
?mﬁ%ﬁg% t‘(l}Qﬂﬂ{gﬁg' zgr o%@dr%gleft a car boxyl ate, a
carboxyllc acid am de, a phosphate and a hydr oxyl

AR YRethde Sk onkRE cIEh6S- Qb Ghalel tii@ Appath8§ Rirthef BSinprises a feeding

surfactant has the chemcal fornmula
OFgiuEE henifgeding) modeHR @I fluidBHcomiteted itn the ipsocassing compartment,

AP 0 R s o B Babl Rk o o
Nty aQ88r 8t oF IR 1@BerGSir v1a3tl4@feemgrn%dﬁlesal d nedi um t hat

is of lower surface energy than the liquid of the

liquid droplet is of higher density than the liquid of

S Andthatiio ftladmoyPOe tomprsing dlheving thedéyuid thanis Iﬁhlablbfwnh the liquid
cl ai 6& -%ﬁ41, wher ei n the Liquid of the |i

¢t uigl droplet|ta coptiniouslyriloye inte and pub et He, re%qrquf i the feeding
dAf. an alcohol, an organic acid, an inorganic acid,

an ester of an organic acid, an ester of an inorganic

acid, an ether, an amne, anamde, a nitrile, a

kIQkQﬂ@tho@Q)f |01 $hedStt BIaHRNY 12 21 IR NwhéREih Cthe §h&TiGIBNSS lower surface
car bon di oxi de, di net hyl sul fone, di methyl sul f oxi de,

gnergy odhan gheyiliquids pfighe élquldadmlearls irompoved ifipmi dhe fesgrvoir and/or

nghaﬂ'g&P pd . o{hl ﬁ}ﬂldgﬁnﬁcéluran qu:@) mn;:sH%f'es Wﬂmg i&lqglld of the liquid

\&rdﬂletS@kIC(uMBﬁ lallﬁwt:lh airfdce eﬁérglycmaf tieUiduad of eneli@id idiplet, before
the liquid of the liquid droplet, wherein said |liquid

irgsige thekjgayd grlstt y than said nedium and di sposing
said liquid into the reservoir of said apparatus.

The method of one of claim 122, wherein the apparatus further comprises a feeding
module, the feeding module being fluidly connected to the processing compartment,
wherein the medium of lower surface energy than the liquid of the liquid droplet is

allowed to flow out of the reservoir via the feeding module.

The method of claim 122 or 123, wherein the apparatus further comprises a feeding
module, the feeding module being fluidly connected to the processing compartment,
wherein the thin fluid medium is allowed to flow into the reservoir via the feeding

module.
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144. The nethod of claim 143, wherein said liquid
covers the surface of the nediumin the reservoir

wazls/omnss met hod of clainms 143 or 144, wher ei PP@TI8G2007/000393

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

mediumis a hydroperfluoro f(? bon compound or a

per fl uorocarbon conpound, and said liquid is water.

I mdthed BELIARA 104, ihbteil MR Bin ALAIMEIOR is alléwed RSV HRough the
t he bi ol ogi cal and/ or cheni cal sanple is exposed to a
pessreds vigdheteedingimasiwle: he group consisting of a

physi cal detection of target matter suspected to be
conprised in the s a chem cal reaction,

bl RscRethpd af anseens ?fcﬁ%almé 122 123, yhesein spid dhineflytid irr@ﬁlum is;pf higher
of an organi sm

r]ﬂ}g ?@ﬁbﬁlggg‘b%g{}? gﬁ&ta ﬁgﬁ{e&%{mﬁdfgﬁfe he net hod of claim

146, wherein the physical detection reaction is

seleant®ld bf 1y 5&%%[:91’1’19 18908363 Wh@ﬁéfu?the%éﬁﬁﬁttﬁﬁ§§9ﬂbﬁler surface

a phot ochem cal, a photonetri ¢ uorometric

reagdigyl thayi daallxqualmfehehcqwd duaiplet and thedbintfluiddiinedaum are miscible.

el ectrochem cal, a colourinetrical, an

interferonetrical, a diffractional, and a

t ermethgh afiny eneraflaimn 122 4827, m@rﬁetthm@imﬂuidumdim&mf a lower
ected fromthe

"W?cro%'qg%{ﬁg?%etrﬁ‘?&lh&acil%[m%%ﬁh{o tﬂF é@ Sei s. a chenical

degr adat! on, an enzynmatic synthesis, an enzyrrati c

dﬁg:'. I?&ﬁ&d Bfclaftn @@8‘3 Wil %d\}lgdogi@%bpfﬂg g i h{: S below about

modification, an I’'nteraction wt |ngrmecu

aZﬁ)cbeatigtokmnbl nation thereof. 149. The nethod of claim

148, wherein the enzymatic synthesis is selected from

the group consisting of a protein synthesis, a nucleic
aHiedmst}lnd rsing, ofaclpmm 1 He - dy A1 wbsics the boilingesing offthe thin fluid

D R RN e

vvher_el n the sanple is selected fromthe group

CARShethbA Dt %y%n% claciglg'pﬂl? - f"fq %l{erei{i‘gpldemrﬁ&llbsation member is
envi ronnent a , a cell culture sanple one
rtﬂteddlwfcﬁarmkleg tla: llcpllchﬂmblet sadpthat (1)ia ﬁ&ﬂimutheﬁ@ﬁ'pine],udﬂlg the thin

e sa terrestrlg, asewg

sfﬁwﬁr%edl g‘F S slifedan e cas) fpicatial 3 B e isatigp member,
%ﬁﬁﬁ?ﬁiquhﬁ@hrmleﬁamé‘ ithRR8i1384"8h $he eﬁéﬁ)&q ﬁmlﬁsatxon area
a serum sanpl e, ' asma sanpl e, a urihe sanple,

gif dlagt mgawphsa,tloalwnimn sanple, a lynphatic fluid

sanpl e, a cerebrospinal fluid sanple, a naspharyngeal

wash sanple, a sputum sanple, a nouth swab sanple, a
tFheomethedeaf dairplldl, wheraigad laygalof §awlpm§d1ugl that is of lower surface
%ﬁ%‘i’rﬂq% Mﬂ%qb(@Ed oﬂﬁ%QFqugcﬁgxg)Rﬁ:’t 15 alk aliJ %Ch cfgmgsecr t%e 6{mmoblhsatlon

hhembqt Ehafﬂbly&.lloarlﬁ@tﬂe IS)ﬂimﬂif %aldanétﬁullh tﬁam@blethe alré‘akd)inthe patterned
ancer sanp a tunour sanp

%?eetheréo P has?a?dﬁWér S%faewergwatl éheslawbcl of the Tigidfsoplet.

culture sanple, a forensic sanple, an infection

PG GRCEET e L aphEr, g T NS ERlet 1o achieved by

TRéBEME R PSHARING thOMMEBIR Rion ndditRr 81 N preparation

The method of any one of claims 118 - 133, wherein adding liquid to the liquid droplet
comprises merging said fluid droplet with a further fluid droplet.
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sanple, a |lipid preparation sanple, a carbohydrate
preparation sanple, a solution of a nucleotide, a

wa 008063386 of pol ynucl eoti de, a solution of a nRCT/&G2007/000393
acid, a solution of a peptigﬁ) a solution of a
pol ypeptide, a solution of an amino acid, a solution

135, OTheé@mphol &f Any 3né F BlaiR 691 134 SWRéBRLthE sﬁ‘féc)é 'BTsaid@mmobilisation
sol ution of a bi ochem cal conposition, a solution of

amewbefanompriseenpluedlity ofpred¢finied Ammebishtian weasof an
i norgani ¢ chem cal conposition, a solution of a lipid,
a solution of a carbohydrate, a solution of a

136. cBbﬁomﬁté\péw clairanti33t pYmpHvREGIPOsings® Plrali) of fiquiddirgplets onto said
&hl%ﬁrgﬁéfﬁg&lhﬁm(ﬂﬂg% ‘#‘.td{%{g of a drug nol ecul e, a

utlon 0 rug netabo a suspension of a cell
a suspension of a virus, a suspension of a

137. ”Tlié" ﬁ’l@fhgamf%iﬁlmg 139%?61@%' €6 sn‘cl’%gtﬁg(?fjn}m a%@%@gﬁé(me biological

metal alloy, a solution o
czmdfnrm:hcmmal fahplesah said plurality of liquid droplets in parallel.

138. The method of any one of claims 68 - 137, further comprising:
e providing a surfactant
e disposing the surfactant into the reservoir such that it is able to contact said medium
that is of lower surface energy than the liquid of the liquid droplet, and to dissolve

therein.

139. The method of claim 138, wherein the surfactant is selected from the group consisting
of a hydrocarbon compound, a hydroperfluoro carbon compound and a perfluorocarbon
compound,
wherein the compound further comprises a hydrophilic moiety selected from the group
consisting of a sulfonic acid, a sulphonamide, a carboxylic acid, a carboxylate, a

carboxylic acid amide, a phosphate, and a hydroxyl group.

140. The method of claim 139, wherein the surfactant has the chemical formula
CF3(CF2)m-(CH2),-(OCH,CH,)-OH,
wherein

m is an integer from 3 to 100, n is an integer from 0 to 10, and k is an integer from 0 to
200.

141. The method of any one of claims 68 - 140, wherein said medium that is of lower surface
energy than the liquid of the liquid droplet is of higher density than the liquid of said
liquid droplet.

142. The method of any one of claims 68 - 141, wherein the liquid of the liquid droplet is at
least one of deuterium oxide, tritium oxide, an alcohol, an organic acid, an inorganic

acid, an ester of an organic acid, an ester of an inorganic acid, an ether, an amine, an
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143.

144.

145.

146.

147.

148.

149.

111

amide, a nitrile, a ketone, an ionic detergent, a non-ionic detergent, carbon dioxide,

dimethyl sulfone, dimethyl sulfoxide, a thiol, a disulfide, and a polar ionic liquid.

The method of any one of claims 68 - 142, further comprising;:
e providing a liquid which is immiscible with said medium that is of lower surface
energy than the liquid of the liquid droplet, wherein said liquid is of lower density
than said medium, and

e disposing said liquid into the reservoir of said apparatus.

The method of claim 143, wherein said liquid covers the surface of the medium in the

reservoir.

The method of claims 143 or 144, wherein the medium is a hydroperfluoro carbon

compound or a perfluorocarbon compound, and said liquid is water.

The method of any one of claims 68 - 145, wherein the biological and/or chemical
sample is exposed to a process- selected from the group consisting of a physical
detection of target matter suspected to be comprised in the sample, a chemical reaction,
a biochemical reaction, a cell lysis, an extraction of a molecule from an organism or a

part of an organism, and any combination thereof.

The method of claim 146, wherein the physical detection reaction is selected from the
group consisting of a spectroscopic, a photochemical, a photometric, a fluorometric, a
radiological, an electrical, an acoustical, an electrochemical, a colourimetrical, an

interferometrical, a diffractional, and a thermodynamic detection.

The method of claim 147, wherein the chemical reaction is selected from the group
consisting of a chemical synthesis, a chemical degradation, an enzymatic synthesis, an
enzymatic degradation, a chemical modification, an enzymatic modification, an

interaction with a binding molecule, and any combination thereof.

The method of claim 148, wherein the enzymatic synthesis is selected from the group
consisting of a protein synthesis, a nucleic acid synthesis, a peptide synthesis, a

synthesis of a pharmaceutical compound, and any combination thereof.
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150. The method of any one of claims 68 - 149, wherein the sample is selected from the

group consisting of a soil sample, an air sample, an environmental sample, a cell culture
sample, a bone marrow sample, a rainfall sample, a fallout sample, a space sample, an
extraterrestrial sample, a sewage sample, a ground water sample, an abrasion sample, an
archaeological sample, a food sample, a blood sample, a serum sample, a plasma
sample, a urine sample, a stool sample, a semen sample, a lymphatic fluid sample, a
cerebrospinal fluid sample, a naspharyngeal wash sample, a sputum sample, a mouth
swab sample, a throat swab sample, a nasal swab sample, a bronchoalveolar lavage
sample, a bronchial secretion sample, a milk sample, an amniotic fluid sample, a biopsy
sample, a nail sample, a hair sample, a skin sample, a cancer sample, a tumour sample, a
tissue sample, a cell sample, a cell lysate sample, a virus culture sample, a forensic
sample, an infection sample, a nosocomial infection sample, a production sample, a drug
preparation sample, a biological molecule production sample, a protein preparation
sample, a lipid preparation sample, a carbohydrate preparation sample, a solution of a
nucleotide, a solution of polynucleotide, a solution of a nucleic acid, a solution of a
peptide, a solution of a polypeptide, a solution of an amino acid, a solution of a protein,
a solution of a synthetic polymer, a solution of a biochemical composition, a solution of
an organic chemical composition, a solution of an inorganic chemical composition, a
solution of a lipid, a solution of a carbohydrate, a solution of a combinatory chemistry
product, a solution of a drug candidate molecule, a solution of a drug molecule, a
solution of a drug metabolite, a suspension of a cell, a suspension of a virus, a
suspension of a microorganism, a suspension of a metal, a suspension of metal alloy, a

solution of a metal ion, and any combination thereof.



