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APPARATUSFOR PERFORM NG A REACTION I N A DROPLET AND

METHOD OF USI NG THE SAME FI ELD OF THE | NVENTI ON [ 0001]
wab@7pomsent i nvention relates to an appar at usPEmEGz06/000050

nmet hod for processing a biolijogi cal and/or chem cal

sanple in a liquid droplet. BACKGROUND OF THE

L NVENTI ON [ 0002] M niaturization continues to

ARRARATYS BOR PERFORMNG A REACTION AN A D SO RLET

of fering ke Xl\?ﬁ\l\ﬁ;ﬁf ,hqﬁm ences
and phar maceu stan'E%? thES

significant reduction of research expense by

decreasi ng the cops gfﬁ{ﬁgﬁs@?{ reagents.
Furthernore, it enabr es ]?Fhf udy bgfotei ns and

COHBOUHdS that are rare or too expenS|ve torun at a
UPROYc A he pregendiiayention elaten 1@ An apRAYs pad pmethed forprecessing a

Aol &@gﬁ dpﬁmftl ty of information,
b1olo§%§f%§ﬁ&lcg§'gfc?{) ttgfrgggtp quality and | ess sanple

variation in a series of assays. [0003] Efforts on

m ni aturi zat i BACKGROUND OFTEHEANVENT#ON del i vered a
nunber of revolutionary tools and opened a new venue

in life science and pharnaceutical research. Notably,
m [ﬁD&Z]urI\/ﬁlaiawdzatmmbbmﬁldeartg eplsy a eolanal g5 ienabling technology in
bi ol o |caI sa es at. a cOosS faster s
bioingfip bt IR P e o B GHE R p bt PR B gite Fences and
pharmaceii€ass. Mbsli\lﬁhborl@ﬁtlwnema{ﬁﬂsﬁgr@ﬁcaﬁt i’édﬁlbﬁﬁlﬂ bf Z®6larch expense by

device is a DNA microarray. It allows for
decrepgipg b ealilsgnﬁlapamfeqxpmwgqagelsﬁ rFé‘é@FWeoF anghiss dhe study of

protelrd afd cEmBbineg t¥at 3ROt &r tBE ei?%‘éillsﬁ% tGrdnOW a HRAL scaﬁf fMﬁ'Be?tunzatlon

are currently taken to mniaturize the conmonly used
of assayp ffacilitates shexinerepsg Botheaughaunt 'and dewsityi afdnfopinatier, rapd ean lead to

beﬁeﬁf’/atﬂﬁ?*ﬂﬁ% R AT Oon R AR 1 ¢ e

roE;g};é/ d?lg %g??%ﬁ%%h&d‘&ﬁbﬁ i én‘(aglo H&’vé‘ﬁéﬁ%&e? %Rl'ﬂnber of

proch rops o nto a su
revolgtontaha toal$ end apenedub sewndnat liy lﬁae iseiagEdatidnplzarmapaitiagleresearch.

cf. .i.nte 0/1 1610
Notal R BB R8st Ry St Piedesicd SomBles g afower cost
fasteﬂI siiged) rand-sﬁi;:plar obe@ttidd, Lﬂgdltﬁoﬁgﬂiabeut tﬁblcd?ad af « -folmlcs A well-known
- 0on-a-.cni vi.ce ona pr.ov es u
aﬂﬁ@n?tgwalelawﬁgfcﬂ ﬁ%‘fl%ws BN, S Goral T a3 fg, 2 Lavge-seale parallel
analySi8 PG RhétRIh of SARHIES aalr&dtwysshoﬁeﬁﬁetdnanata@ qiow cost. Efforts are
neasur enent processes. ResFectlve Chlﬁs may al so

currepidyriakee do wiptaturize theice y piedtraultipstadets, (almceﬂedq argicro-titer
platebPl 5/ IE 0P SRBRRAR |oF Safible hihohiBl Aot bl sorgening can be
perfomhed. IBilmssebeeni mbpos(eﬁO(bS):xtﬁﬁd tm&séspﬁdtm miEpt@neston approach by
at ent appl i nJP2050950 Asafuther
dispo§irdtaef o £l k] o PSRN oL REr 6w BF SHPePotnbppEREed in a
mondla’yeﬁ(bfelh%ﬁd’cioﬁalfdp@hé’atibﬁwvmﬁlqgGﬁ(ﬁt ed for mcroscale
i ntroduction and m xing of material (Velev, OD. et

al[0004] Another example of a miniaturized device is a lab-on-a-chip microfluidic

device. Such a lab-on-a-chip device additionally provides fluid manipulation functions, thus
allowing mixing, separation, reaction, analysis, detection and measurement processes.
Respective chips may also be combined with the multiwell plate approach, which has for
example been carried out in establishing a three-dimensional cell culture system (Torisawa,
Y. et al., Biomaterials (2005) 26, 2165-2172, Japanese patent application JP 2005095058).
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Nat ure (2003) 426, 515-516). These m crodroplets
becone charged and nove in an electric field by a
w@b@namzsdn known to those skilled in the art BSI/SG2006/000050
di el ectrophoresis (DEP). |njanother approach, it has
been suggested to apply the principles used in
magnetic or optical storage nedia, by placing cells
As aﬂijﬂlibra@pﬁ%aeb Liﬁt(rﬁinﬁﬁlﬂdaﬁomghe \;_!@é gﬁ%iero&wpfle’tﬁlfﬁl eh efecftic fleld has
rotating.dis US patent 6,121,048). Yet a further
been ﬁpﬁgﬁfe@r foF apicgercals prBatyrtion ndemiriae o lﬁ@tewb@é@g‘{» O.D. et al,
Natuf® (2003) 426085155860 Théde rﬁi&?dﬂré;fléfé bREREIRREEH ARPAYPe in an electric
M crobeads can be automatically sorted and di spensed
field by se phenpmanen rknemapter thoss skilled 1m dhe prti asadielgeimephoyesisy (DEP). In
f er i i .- r.t . )
anotlt WHBRGE T 1REF SUBILEl 18 Ronly Y Blindleg L gy lagnetic or optica
storageunedib doyeplaciag atlissush ssidfopbats o thatnom+wettablesusfaceof e.g. a rotating

. ting Jjs,.e ed. wever., achi evin . .
aisk (I BEbyft 8 TR a5 ErBRCHEaufitroRiopBitart fF e vse of microbeads,
e.g. iflicoh®ififdriakichetisfr @ oathd RgayaMiesicadd tahbd ButBR@Hcally sorted
control are a, continuous challenge in the

qual it _ , , . h -
and %ﬁpsmfé%/ha@ﬁsl AHhei prApsHies spdoBaipticrlsieasity el grcparPhpegcteristics.

furthernore not only a problemoccurring at )

s dPPRRlat by order fo miniBizg profein.adegrationalthe fplid-water interface, usually

i il . | i oy eqe
o sl i ol 209l ARG R IRGEAL o BIgE i,
consigtengyperd tnidomritst ef dif&jgﬁ@abtsud‘apeacoa_tihgs and establishing good quality
contr HERUSEASILL URARRAL DA, LLEELACSidSmpgl | as ways o
cont rol adsorption? Tn tRE Woref<, an aqueous dropl et
of t g . syl b . .
pép??ﬁo%@g%%ﬁgﬁ%ﬁf bs“%%‘trlﬁ%{glﬁ(%gn%& %51%91 a ﬁéoblem occurring at solid-
waterp buf hlso ab aizvizder- aidh whereeappligahde, ciliwhiee imtatfsces. TRecently, Roach et

er.flyoroc n . gui.d- agueous jnterface mni.m zed .
oL (REH: gt rb0n e b BeRizsd Robtaselh Plir i Surignar the
aquedispienflubradarbditintdtaRe f &0ell AN ®afetd ddrtiol Sdhption. In their work, an
ri bgnucl ease A and al kal i ne phosphat ase at nanoliter

aqueQs oD r Plo PRAER BYd tREYEr FRUsERRERIFEL RyuBefigorocarbon liquid
contail_rﬁﬁ§ f)&ﬂﬁ@rdﬁ@ﬂb%n%ﬁﬁﬂ‘éﬂe“gg&ccﬁ l@uﬁfﬁt@ﬁﬁs. a{thetﬂlé?ﬂlmi% é‘agl?}ddif"fi@id—aqueous

] e Interface between perfluorocarbon i qui _
interfaep meuimized | nenispacifip adsarptigme fibrinpgeniand baeine semgrealbumin at the
. i p f arb .
b, HILANGEP P HLHISLRSTA A AL Do Bhiag) ot mnotier sl
surrosndefl auye thenpatldotocarbon-aqueons mteiface erespateaticairntoathosehat the bulk

eoys solution. Perfluorocarbopn liquid is known t .
seale. TG TnlEr ik DY OGth RETHERIOCRTb0R A ABY ddyorus SpLeE. marbarly in
embodfh@its WHte €drbinstahdell bl pdsfludrO&¥Pdn-Ahjlehd BBfcoPk@iFARANtIiB present,

the use of m crodevices, particularly during

providese g paeqospatibler girface dh addiionytocminpizisg gyaraaiemgé the@queous

exte | ARG BON 1 c :
s SDUSORRTIES, REFPL AR 5P 40 0rb it B0 Beleompai
interfeqea poroag ivearter-idumisgblellyguidgsed nmeans to overcome this

problem are the use of nultiwell-plate covers or

sd8007d t r A parthes pratitémgn thehse ofmiaddaics quriidudatyhdynghancubation

t. ti-1g L,on_aof .assay prot ls in order.to . .
o for R AT B e Dl BB GG b Pl g for instance
large piugbictscof nudivgell platss ﬁ)@&sc'tdenihgnﬁnfrpb&h fiy d@@fgoration. tCurrently used
occurs unevenly across [tiwell plat e?. )
means to overcome this problem are the use of multiwell-plate covers or seal-strips,
stacking, the use of closed micochips and the optimization of assay protocols in order to

minimize waiting time. Evaporation is of particular practical concern, since it can falsify
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[0008] Additionally, the freedomand flexibility of
liquid handling for addition and m xi ng of different
WO e@ganm7ss becorme |imted upon m niaturizati on. POTYRGINO6H00050
common platformfor mniatugization is a
| ab-on-a-chip. In this platform a reagent is injected
through an orifice and transported to a specific
data if ff-nepur vgevenlnacressBwgel DlatSher | ong channel . In a
| ah-on-a-chi p vice, the flujdic circuit generally . .
QBB CAGRIBRaB S ot RO o P forditon and
mixig of iffGeN Y& becbne "Bhitd fu@da | AlfatufifitRAd The most common
specific reagent to a specific position as needed. In
platfgm Spyeminieturizetion ina lebros-akghipl o tife pletfoom, earsagent is injected
Ver I iJlk g r
throuJ 8 S50F 9E MeBIERAY, £ PR Bhfb e th MRMEE o pther long
channd. Iinsa lahemed-ohip dderes thiolfmidio chreuie geheealynmdelds &mbe preprogrammed

en-well design. in which if.is sinhpl nd .
accord Y B BIGRa L it EMEBISTS IO BTG 18300 Apocific peent to o
specifie pESIbE ab MeddedhiPan bPEPALI Aeigh, GhizdtiNd bf op&radéh 641 Béwever be
of the present invention to provide an_ apparatus and a

perforrmech §y TPl PlIcBES? Hispansenahoveatheadrsited noFision gindadispensing the

T
and stomi glrHiprw A/ ENTInOigufeodisBhsing anhmixiag of teagérds pr actapt

i nvention provides an apparatus for processing a
bi[80Q]i cArcaadiaglyrit shamdljedt of theppresenh invehtiequiodprdvidp lagtapparatus
T L NC . cessin onpar.t t. a
ot T RORRTEF Bo4Eut U G B lohtal SR SRL s e above
discupred disadvangages vpa ntulewdll-pRtakeidi lais dnlaychip dévdeast a part
of the base of the apparatus, at |least a part of the
at least one circunferential wall and an inlet nenber.

The inl et nenbeSUMMARRORITHE ENVENTEON he processi ng
conpartnent. The inlet nenber includes at |east one

droplet inlet channel. The droplet inlet channel is _
eXPeHdi ng erteraspedt théprasent dnvemtinh eroviddseandappetatus fonlpedcessing a

G L i ; t y t ' .
voto g3 ASor BEAT Sy BE ARRELIEE Dol Sy o pgeesine
compattineet, admes iand abieasthenel citcain feremtind rwdllo Thb @rixtessing som@artment is

C artnment. [00 In a.further aspect the inveptiaq
aefingyf Y ¥ 85, - part o fi b S AL PGt 6 1 B ertaise o least one
circuf@#itlalwARaRl @niifile® nhéniBér ATRE @flbEinembee idRicARd on a top of the

i ncl udes providing _an apparatus. The apparatus

processipg GereBatineRto LB Mletgnemhernelude at lgash aue deapipt dnlet ehpgpel. The

[ er.ent.l.af: T C
o818, SR Bl T, BSCREFRBD PRTGARIATS chonne
includgs panoatracionshetwessthe inlgtanpeniog of tee iatet imeaghter tmthe environment and
inlet menber. The inlet

i . ial, wall.and..an
the ol B Sk BickRbino@0 s bupSisfihe Sl Ebueh,
C tnent. T, inle nber ,.i ncl ud at | eas ne .
oA, Rk g Wt F IRGRRCpORRs M RERRE 0¥ ocessing
biologixdleandiorgchiehtiul ghmbleein allighidndroplet.. Thhmethodpheludésp@liding an
chan[fﬁl i ncl udes contracti on between the '%%I@et
appargiisn il Ag PPRIFHISIOGHIGEY & RIOSESSHIgaroTBPa{IBentn @ BASGi Fish Ak Agast one
circufiferitREwal! TS prRR&RIn3Loffpatthentis ARKRLd byhiSkast a part of the base of

the apparatus, at least a part of the at least one circumferential wall and an inlet member.

The inlet member is located on a top of the processing compartment. The inlet member
includes at least one droplet inlet channel. The droplet inlet channel is extending through the

inlet member. The droplet inlet channel includes a contraction between the inlet opening of
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channel to the processing conmpartnment. Providing the

apparatus may include providing a device that includes
w@200e4@78di r that is capabl e of accommopdati ng BCT/EGL®6/000050

menber, providing a respectiqe inlet nenber, and

di sposing the inlet nmenber into the reservoir, thus

orm ng the processing. conpartnent of the apparatus,
the ‘{r%itz]lgqth@aﬁ%? Inedthe ravirgement) and theoytlet egeningfi then droplet inlet

chanﬁéﬁb thé p fd‘&bs%%e BbBprhéht! PRovi dn%“tﬁé %{lgipitl?st ma% hic108E BRAding 2

further “incl S dIS posing the hedi
deviqer Hae sa¢lndesc ensaervaisnthabfis tcmabé‘p 21§ mcggmmd@tmgwlsm irdefc member,

providifll o FI5ecROR AL AR BEL ISk NBlo] e RIPRE brvoir, thus

formttigthepiocessinzecotdrparthent ofithe apgaeatds.opl et i nl et channel
of the inlet nenber, such that the liquid droplet is

| of®a12d Iﬂhé mtltddemckmdbsr als¢ pmovidihg hheeditiml thatsis imndscible with the

Iet a .The net.hod. al o i ngl udes
iouidh BRI S Bteh IR cHISPOUIE: B1e HHGPGH JBRefiecRocessing
comphatiiting off "thé fh?g&"aﬁi@' srovidel ffch DsaCillePdddthictibn Th¥tuded in the inlet
DRAWNGS[OO ] The invention will be better

memperds iumsegd i the mediep e Feemehod glso degludes slispgsisg thexrpplst into the
dropiéh ﬁﬂet%aa&aé# S)rf?ﬁeehﬂet(iﬁéﬂmﬂé}c Edcﬂ ¥ B 1@9&1 &%Br@!ﬁ hﬂgcat@@ below the

exanpl es an acconpanyi ng raw n
contraiinmudf the glicest ondelpdp etsinterbloatingk The nudthathalsp pehates performing a

d|n sent |nv ntion for processing a
proc%%ﬁ%ﬂéebl °§18‘£%f§‘/‘§t° Tﬂca Ig md% éf A‘ﬁg of profigl es

of contractions of a dropl et i nl et channel i ncluded

appar at us (RRIBF BESCRPHEOR QERE DIERRANGE (17 % ™"
used (illustrated in D, E, F, G to provide a
pl rﬁbfé]l tThé’fm%hﬂBﬁ agii ‘BQSOett[eleﬂl@rstEb&’ Uk h %ﬁ% Jo the detailed

emat i cal yan arrayo sarrp es I n ropes
descrmtmsvshem gunsidezed érivodjumetion ofith he ayopaimiting eXampia and the

acco@?%{%?gaﬁy@gtfn%% g an exanpl e of di spensing an

lets and an enl argenent of a nozzle
((j)if [ggie\ﬁs Ieirﬁfgﬁgla 3: o%‘ﬁ'lét? %?r@%%@e&f%grfs] éillrgla%ﬁs'e ording to the present
invergiohdomprocabing acemipttis ahdyoplet ) 6 BtD ardenfiposfiles of@ahtractions
of » GRRepRRERF %ﬁﬁ@ﬁ%ﬂl‘%@ : ”FE Further 11T ust rat os
: gﬁ"gﬁ{nﬁ gr 30 u eé’lC?r OC es 00 %ra}?)gl;att& @, B, C) pithe invention

wherapehipds usedqillistratep IileDeEl; Fi Gy enprovide @@luraBsy ofbhtr@gions.
schematically a process that may be perfornmed in the

apperGtEigued 3 shows eshamaticallgntu cdirdyHbf $a(pl&] ifri oplts when

proce3i Bt HORETSRY Bh e A1 95 O oRA FUERRg) (A oxample of

dispeASIRA At MPayObf WRSHIAS G(B? nIlnd BY %ﬂia!r dnt ofef nBPAY T8 two exemplary
concentrations of 0.34 its/mL {A) and 0.17 units/nL
dlSpC(l@}'S before or during dispensing a droplet (C, D).

—

[0017] Figure 4 schematically depicts how a droplet can be positioned and trapped
by means of the method and apparatus of the present invention (A-F). It further illustrates
the comparison of processes performed in a conventional tube (“bulk”) and in a droplet in
the apparatus of the present invention (G), as well as schematically a process that may be

performed in the apparatus of the present invention (H).

[0018] Figure 5 depicts experimental data of a B-Secretase assay performed in a
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[0019] Figure 6 depicts depicts experinental data of a
Caspase assay perforned in a conventional tube ( )

w@ ed07/18378¢5 4G and usi ng the apparatus of the PCESEMN6/000050
invention (), at enzyne concgntrations of 0.1 ng/nL
(A) and 1 ng/nmL (B). [0020] Figure 7 depicts a photo

et. coptaining living cells that be
convtichaf Rty (389 o156 B “PRER R biie Irivah cpHCOR Q@ ft enayme
concahteaﬁoessmewuﬁitgm@ @)eha 0af7 Mizd/hd @Y. s in a dropl et
of cell culture nedium that nmay be dispensed into the

pr [0Oaspi vm@ﬁe metdf@”:‘dﬁ idly expReiffenil datadFaxRBpdse fassalpeormed in
gure 9 schematically depicts how

a corg/&ﬁ%?r@ﬂ] fubeél% icfc Elrg AE) and P$IQ&¥17@&PH%Y@WQ of #ee PrEteRbinveRfipn (@), at

enzyhia@ofEhGRo R € o Fig. 4F). A
drgzgﬁet (%&vﬁf:d\p%y@mr?a@?ulﬁ(mﬁhznd a dropl et (31)

of S [
Ohial] g i BRS04 0Pk P ot my
beuwépmemspmtumﬁtbeememmemlw | s |n a 9.5 nl droplet),

in Fig. 10B enlarged for better view DETAILED

DEOOR: PTFCB'M‘GZS TepicisNyElmtOoRt [M@ETE]‘ cele lpraaslecmlet of cell culture

medlllbl R T C ééeglsec'dc fo e ﬁ([)&tsy ﬁfg c81|rn Qr%%% 131%8?30%1? ae{lozzle (cf.
in

alsoﬂm%ippar at us is suitable for any process
particul ar a process that can be performed in a liquid
i Nf0ORZ) oFigure 9 whembtidatiy)depithehalv aphatntnoils e@mbaicnltﬁaged using

the i3 5 thy {8¥ic S3R6 Fventieh (301500 135y 90 & drBreE]) Fiha-D matix
(A), hrhdw ﬂﬂ)rpldt 3 ?hﬂ’ld:bﬂs ag 440 dRp&dse@thtb Aafroibi Tk kRannel®) Afhere they
ow for the desired process to take pl ace.

ln@%Exanples of nonpolar aprotic liquids include, but are
f %£1%ed to, xane hept ane, cycl ohexane, benzene,
002, Fiapre &P derits ROBRARRIEN D | cHllb bR Bkl deaplsoh in Fig.
lqggﬁh&@@hhqkhgeumgarbon di sul fi de, tetrahydrofuran,
di oxane, diethyl ether, diisopropylether, ethylene
gl ycol nonobutyl ether or tetrahydrofuran Exanpl es of

di pol
ne?gy?rlgggﬁﬁuﬁjieﬁﬁ%e ace one g§ﬁ$gﬁg¥§ﬁgﬁg$ et hyl
acode The %Péﬂiﬂtl mIIV?or mﬁ{ogfe&’%s acefk%Jnl s ?Aer?/ﬁx%k:essmg a biological

di acet'at e, I meth
and/ay, Qhemlﬁtsh}apleame& bqun‘iedmp]et.r"ﬂtteaﬂmmtus acatitablet for lapy process, in

e S LB o BB ELT SRy A e o
may bdﬁtyin ﬁi}ﬁbﬁﬁ‘ed lfqofdmhemet donpiildf&tﬂwﬂx@rrﬁ)hﬁbl@r PEOtid, dipolar protic,

nmet hyl
dlpolktg o Q&% W ]éqlﬂ9 :\[Qﬁkiﬂ‘éld RISVE A, Hé seitableianighy will allow for
the ddirddQ#B&s@to RkOpldee! ERUMSISs 6 forRoRi 'aﬁﬁﬁﬂcqlquﬁcﬁrﬁcluﬁé‘tﬁﬁlt are not
al cohol, phenol, cycl ohexanol, or anrline.
limited |t%sh¢>@ﬂ¢,vbemammé19h@ﬁanp,o hblezene,qmlweamndlne dichloromethane,
di I 0
chlor%fo cﬁJbEX ltci:tf!rélc FI i %11)? g{sﬁlfﬂg?,o el aicg‘éﬁr?are'}ﬂoxane, diethyl ether,
dnsopropylether ethylene glycol monobutyl ether or tetrahydrofuran. Examples of dipolar

aprotic liquids are methyl ethyl ketone, methyl isobutyl ketone, acetone, cyclohexanone,
ethyl acetate, isobutyl isobutyrate, ethylene glycol diacetate, dimethylformamide,
acetonitrile, N,N-dimethyl acetamide, nitromethane, acetonitrile, N-methylpyrrolidone, and
dimethylsulfoxide. Examples of polar protic liquids are water, methanol, ethanol, butyl
alcohol, formic acid, dimethylarsinic acid [(CHs),AsO(OH)], N,N-dimethyl-formamide,

N,N-diisopropylethylamine, or chlorophenol. Examples of nonpolar protic liquids are acetic
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In this conjunction it is noted that a droplet that
may be used in the invention may be of any viscosity
WO b@w/10583ui t abl e for the desired process to bRCT/&6G200€000050
out. Besides being an aqueogs sol ution of |ow
viscosity that is typically used in enzynatic assays,

i, JOE BT 0 RS ANED 2Rl LS O CONSISL, o onic

11qu1<ﬁ matd en p@imﬁmeazoﬁuﬂleﬂ@&aﬂmm&a@gel arfll C N, 2.8 aPERnhidSz0lium-
drogels comercially avail abl e from Bect on,

hexafbi%kb%@ﬁ Ialn@usceonmcﬁ@gela i§ gpted Hhatcy dronielt thahmgy be used in the

1nven@1%h|rﬁa B8 ?ﬂ s@ds1 % ShitXAR the 18R é}l?ﬁ o8l t(hb@ Barried out.
Viscodi ity | or protein cryst i zat

Besidgs dbeirtguan W&Qe(alsmo@tloslad)ﬁ layorvésepsityathiabns dypicaliyl u&bdsm enzymatic

T LN AT L p—,

mstatﬁrﬁyéds’airl di ad inwwlten Thutyrdéeopt ﬁt pépide ailﬁmgeg Rhed @s f}igpﬁde hydrogels

t han_one nmore than one liguid s use

commqreiafly évaﬂ%ﬂ“g%ﬂ@r%w Rideingmeang; Gy, iE3ed 1oF ferculiivatigg of cells

The cﬁ@ﬂ)l@ﬁh?l fBﬁéﬂaﬁlplé Q%Eb]e o-ﬂifghd&ﬁ%E ifTR uB& Rk gﬁﬂé’m crystallization
desi red vol ume. may for lnstance have a volune in

and thysehasznligh galt a@mntratm ¢l inclydesprgeipBation agentr»rsuph 9¢ polyethylene

4000 B30 h0d Ul gk SARSEQ) 5. o vt

may i’;\lsbicmataillll\/ilﬂdre hkanaoae Eqtidaff m;:e% thasi mohcrl#iduphﬁéd ,ahe liquids are
. 0. 5 :
generla@é gﬁ%c\ﬂl% gvn@‘r%%ﬁ é{]‘eﬁiﬁfﬁg g?lF‘E]te‘il ﬁ‘f“Bos mal | er ) dr gpléet s
OrGair oBRE Yintfeiply Byl s fesied SRR elt iy o fastance bave a

volurﬁ@hreﬁieeﬁngd: g8 Iaﬁmftéml ahsd hiyowesodgl, goirindeece 1 nl to about 200 nl. In
riment aIIy [0026] . The apparatus _of the invention

typicql oplindiHER S (e pDISES of mualumad below dleyl Bheeskilled artisan will be

awar&th%@%ﬁ‘&?ﬁﬁﬂ% 'a%koﬂ@' df leu%@ REfuitld (¥udh 4. § @) pvii! o uﬂ_hﬁe respectlve
appar at us_ al so i ncludes a processing ¢ rrpartrren

droplatt mmé selit igtresraqlics daendets ehien| copticting 8 mediyar Mxermwasphttmg is
e f
unde RS ARRIA VO Rl P 3E fopt i Ll THHERI oA Sof) b oBtermined
experamehteldst.er mi ne its shape (cf e.g. Figures 1A - 1E).
[0027] The processing conpartnent includes a part of
t 8024 s eTlenapparaties of thé invientiani furthefreore rim;ludleswdtdse end at least one

sircufffriiist ST detFafl o YRR R0 ane T RS ghOG0°S Sprocessing

compatimeniu e at leest o&e bucamfeeaatiahwhll s et theofdegbthet witlethe base,

nts.at | east the |nner
or & Y Pisgaot gpd 203 Ttoeﬁg £ BFlotdefia the proggisingytompgtment and
deter@RRatsahiiSe RF.QVd, e cipgunt erentlal wal | of the
processing conpartnent - of a part thereof, while in

ot[hex7] e hRdpiveasmgt ddenpaRiehe ifeludey AT fAEest ﬂlélbag@hﬁd prart of the

t he a@garat us provides the circunferential wall of

circutgfegendtak wiall oz ovabiar Berkrihe cwmﬁ@xe@éal vallshwnel Betbesr w%th@ @pparatus
may hihethBe b Fl oé/a@f: &f ‘3{ sﬁrr fgxfe tsﬁ'ﬁctﬁl%§ Sndf mtag} %e included in the

apparatus p I des eprocessi ng
appargtusphir somenémbodiimentsi at lﬁishﬂre iandroahirfaee b$ atﬂaet efithee rorcumferential
wall o%ﬁee aﬁ)pargtlﬁ]s? pr%%%é %euc?rcumferential wall of the processing compartment — or a
part thereof, while in other embodiments the entire circumferential wall of the apparatus
provides the circumferential wall of the processing compartment. Likewise, in some

embodiments the inner surface of a part of the base of the apparatus provides the base of the
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provi des the base of the processing conpartnent.

Hence, the processing conpartnent is defined by a
wa@reocnod7es ential wall, a base and the inlet nmePOESG2006/@00050

latter defining a or the top of the processing

conpartrrent In sone enbodi ments the circunferenti al

and ebaeof t aratus of the i i Qn
Proce%ﬂnéé COERTTRER: Piilieni OMEE GHPOFERTALS, ths,gntire,Pape ?feﬁﬁag@aratus
providés the ®afd 6F ﬁ’i?espﬁ@eééﬁiﬁp@fn‘iﬂﬁ?tﬁ{ent |He1§dé”ﬁwe?ﬂé@é’dsﬁi%néo‘inﬁa?@1ent is
i nner surfaces of the circunferential wa

definqg-ayea ircympterepishwatlua bassr andethe frlecmember, dhelofterdefiging a or the
top oi?ﬂﬁg lp&&%sﬁﬁ% o oaxrtlﬁgntpfrp&ﬁ%? érﬂgocﬁﬁﬁﬁﬁrt?gﬁﬁsumfepeﬂﬁ@f wall and the

er e vents a part or parts o
base ofithe apfasatos Df die inw¢ritionrage tderetlctvés@ theef citdumfeneptial avalband the base
verlap.wth th m‘erentl wal | dthe base of
of ) BrasPnl conlp iafebl Phefte gnfbplifents S, 1 P RRfcE of the
circulﬁ&mhl wan and[ths dusesofothe tapparati elefine the ﬁtﬂﬁfeﬂﬁﬁhlnﬁdll and the
rtment, ichis

i ncludi ng a processing co
base @éfhen%f@cwmg COmRATIE ot Vel TURFY CTROBHARIS APaRNOF ARt of the

clrculﬁﬁi%ﬁﬁﬁl Wi @h& ke BAIE of fﬂeea%) ﬁﬁfﬁ? %"veﬂ WG e Qi RrehR wall and
he processi ng conpartment, g at [ east

the baé% gféﬁhp iPE0dessingpuBpartnend Ach:erd@@slm m[aoﬁuﬂ@r appect the apparatus of the
mven(,f\éé# Féﬂ{ﬁogr %E@l n#l{ldlﬁg gﬁgg\%ﬁ%e%o%a%ﬁgen%%&ﬁ{cﬁt1gtsq$gﬁ§d by a

as t e &l FeUnt ere ase of
cucumfemrﬁalswa@ a:baqaaanﬂrmnhlenmpmbar; Iwickeein rthe:ﬁmestlmé,mbér isitocated on a
i red materlal thos arts

top o c;g@ﬁ%sgw&ﬁopm B Cav%Q/eP%t ea%e Y OI%&OS‘( E%@‘ B%ﬁet s

R8s %ﬁ&p (853, Ve G Py o el as e

circuthfeteaitibewall \ohd fihd base Qif@lﬁ‘@ﬁﬁ)béb@ngfcomﬂéhﬁieﬁﬂhﬁ?'mcﬂfwﬁ 64 consist of
che cal .sanpl e ]g’]% is perfornmed or desired to
#

any desiied Beiowialy 1YPE osprRarts of dhgrpiruanereatial el (%)Waih s well as
those bﬂ@s g bﬁie inﬁe 1@, WhidPsre WRtrbuRfing R REQSEAS bh¥partment,

onpart ment) or instance include an or gani c,
are SOhﬁ erg danet mterfm withite prapessing(oé a bialegicalgangd(oz sherical sagple that
is periI ﬁgte@ Bf g?s‘l?reﬁ €5 be H 13§ 3l Qreﬂlo frcuxﬁferentltal wa11$sp and the base of
ydroperfluorocar on pol 'y ass, quartz, stticon,
the ap@mdisz(esiwallmmtlmmoccﬂsngtwmnaﬂmnetmw forTMarmeoméséd agorganic,

ar nt be of an esired formand,vo .
inore @ BT sftarss vth e Bash S b et s mifotihion pllymer, a
hydropetfinb@darbon Pobmie£glassy qhdHe silibed, anbdizés aluftniimh ced@ameks steel.

nmovepent of a dr&'%'uﬁtg gi sposed therein. In such an

The praceSHIEKORPar RN, 1rp@ rm vorl‘lgye flgsome embodiments
it may ﬂﬁte%ﬁlﬁlflebﬁe @és1%1eﬁ|ortaﬁaﬁtg@ td"‘t;rovﬁfe AvYRIEBaOimk bhefreedom of

In other enbodi nen processin

move@émfpsfrat dreplet disposigd thré@ngﬁnesaclmn am&pdlmtnt ﬂle ?ma@ abthe reservoir
may ffs?l; 1&%{&(?&}%@5’?1 W'® (fbr n%@gﬁﬂnt 'cgsl Oﬁfnl % ;1) ?tlﬁfoﬁﬁeﬁ el:h%odlments

n suc e Vo

the prpeessiag sbng)aﬂmﬁptamhy&mdemgyed or adapsddatoclee tepable df. aibcdifhmodatmg
to 100 nl,. Were

Torge {yRhniiey PE droHlES Y ThY Sunpdms 0R SOEh 48 SUiRdREHhe volims, of the

proces@afgtcoﬁf aithRn¥ Bay 16y i8étad 3D eRITOCEHS tSICANTRR A VORMe HFBYmI to 100
be f|IIed wth the respective nedi um The remai nder of

ml. Whgre predaas indlebiniaheruatessiay cowpaitnertanely paet of the volume of
the prQ&SiR E0mp¥ B Ghay Beiffed WHIE heFeselivetnddiufO The remainder of the

processing compartment may for instance be occupied by other media, such as a fluid, for

instance air or an inert gas.

[0029] As already indicated above, the processing compartment also includes an
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instance air or an inert gas. [0029] As already
i ndi cat ed above, the processing conpartnent also
w0 p@baaass ani nl et nenber, which is | ocated on BCT/8(2006/000050
t he processing conpartnent.gThe inlet nenber thus
defines the upper end of the processing conpar t ment

0 ,bel.o The menber. i s | cal
inlet {ulnioe iR IBHeq 1§ 1ol iof thel P oxsbigs cron iyt S inkehmember
thus deﬁh@the upp@rend of WY grocebing compareiént (CRRIRY Below) OThd iRt member
and "on a top of as, used herein, refer to a . .,
is typbcalslytlwa%ﬁd UpesiEe %@%ﬁﬁy Qppesitsrhe hesep The teams| “Hypmt i ‘ertical”,

“below®, ROV @6}?@ 0P S “orPa '%U?X)ft halisel B@reﬂ?g t t(%:)hd ]?cf;sﬂ{o%dwhere the

on the ground or where I's positioné
apparpigy of th?fprcmt asetidnsis gositiensst insveleamiayl thayt theibaseliglocatsd on the

grountdh &r %{ﬁé{r it 19f Péelﬁgn&f St Qhat h?e ]%ey vel Ir?%% l%an tqg%sgfﬁgntlalﬁl parallel

on're s an orien
to thevllhmi ef theezrowmide tn typéval agbodinichts, thiy lﬁisﬁimr‘fbﬂécts sn f)ﬁﬁitﬁtg)n of the

upwar d, nd.in which the device can | aced ont
appariisy witre AR OPONOE F L (St promibe g G1cit HRwachand which the
devicH BB plhded dEah Bt Ritfade &Pe gfFighg. processi ng

conpartnent, it is capable of establishing a fluid

cqmmml SHhéHe WMikthméhBerSPRted BAMR0H B?thﬁmﬁh%%mpartment it
nmpartment. The Broces& ng, conpartiment i's furthernore

is Cawaf'a@f es@blising @ flRidf cemmuBisAtmMatx thenskece Heboke the processing
compﬁr@ﬁﬁlaﬁtonﬂ}:‘enhr&fesﬁﬁ? B ﬁftﬂfeﬂts is M&ﬁ'lo!ré’ Egolgp&ﬁ%gﬁlgsm fluid

I ncl udes an upper |n such nstance
comnuigatioy withthe eump@umn’olo&tha appesgveh Typizhllp ltlmmpiiar@usamcludes an

v P TR B G BE 55 8 2P AL o

comnivmycatien bste&daeﬁ tlie prbbés@ﬂlg&ioﬁ@ambhﬂndl the entifshnidn® ©F #fe dpParatus.
ch as _a.nedi um or droplet. In one

artnent,
Such gnilichmarke ised IpripBpdingparipidhe RiRFesg RmRagment, such as a

medind$ or S dlopRet.| p]ﬂsd)ﬁel &absHmeht &eqmph@boéw&{éddérﬁlpﬁﬁ?é’d 'td'”ii%lst the
t he rocesslwal npartnment (cf. e.g. Fig
positigiing f Adraplet erlrﬂ@pserdalywaqhg Oropessing cqmpmmf; Y E;g 1E). In

this eﬁ%gﬂ’ih{-ﬁeht fHeQfep ngytaworh@sﬁtﬁe %ré&%ﬂlahg b d%;ﬁ@ﬂ £43 ﬁ@&?lg 11|1to smaller

contacting a nediumin t processi ng ‘conpart
droplets wlier norsalitingrat mediuvmeigghe pioeessing @impaeynet Is samea bmbpdlments a

I A N e,
belowh m&mw:mdvmameﬂtdf}thé) éhvestish vid hewidves eahvenEntlR Rt se® fwithout

ssin artnent. [0031] In sone enbodi nents
Seahn\.gl"!‘gl ‘EPS@@ 3185 P‘i‘rﬁﬁﬁ‘% of the apparatus is
or ada conmodat e a nmedi um such
eﬁ@dégfnﬂmsgn}%s Pt i BORRIErEHEDRER G gk el gppaatus i
desigif@PaPh@ardéd 36 GRESMABEAE ndiRth UM 08t ehiboldMRnts Y Brocessing
with a liquid (including a fluid- such as a

comparfraentds generalle panabla of accepmradating 2 medinm thabp xmiseible with a

11qu1db§ﬁ<9‘l§c{}§1n h Hﬁlg: E‘.ﬁfﬂ% ?g pa: gfpgﬁﬂ g?&flnﬁil;()u Haf rl*érj cB{i't?Jneh OiH' tﬂe Oc{roplet (cf.

belowp.ching éhmreSyeotwe medumtn amdthe liqlluhojﬁ:the eindypdeti amemcapzﬁxl‘g/of mixing or
e i nvention

stainfg Mo DeSR A peHE Eormp R JB Pk B Pp ety v aprEvmah pepsed in

the deviceasTdhé thvention as long as a droplet of a desired liquid is able to enter it and to
remain intact when contacting and entering the medium. The medium may for example be a
fluid, such as for instance a liquid. As an illustrative example of a respective liquid, where
the liquid contained in the droplet is water, a suitable immiscible liquid is octane, and vice

versa. As a consequence, the droplet does not dissolve in the respective liquid, if disposed
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remai n i ntact when contacting and entering the nedi um
The medi um nmay for exanple be a fluid, such as for
woperaooes a |iquid. As an illustrative exanpl ePGf/SE2006/000050
respective liquid, where the liquid contained in the
droplet is water, a suitable inmscible liquid is
thereOCt ane, and vice versa. As a consequence, the droplet
1(ﬁloes not di ssolve in the respect ive liquid, if

g S0 o AT B bt B of e

droplblSlsVWdt&f inchdé,Usie ardd bt lanRed @, al ffiet£ Gilf @, sﬂﬁ:oﬁb d€! athydrocarbon
oi | %I|ICO e oil, ~a hydrocarbon conpqund,
Comm%‘?’o Be Py qrgReriuergy 1581PoR o RomBRRHAdo 0T 52 p@ffrﬂpar@%rban besmpound. A

perﬂlﬁii’H&%HHj(PF@t) F%@frﬂ‘pbﬁﬁlf Qccﬁ?éi’ﬁﬁbrﬁf’ 244 . Eomdrﬁle%ubsnmted carbon

perfl uori na | 'udri ne-subst it

comp@ﬂmblopi\ cl@fdp@mfd‘uormaﬁw dpmmduuér tscar tpartly oﬂltpmlmtbdl &ydrocarbon
compx ?ﬁ%#?éngﬂﬂf}ﬁ%y aahg %gﬁ%%ef? %@g ! I?L}q (f gaggcglgf%ﬂouggn‘ggrghlarocarbon and

hydrd@erﬂdommadmrd@mpoandis bordiso pstfdi gl ocaﬂab&redcabkm @uaigs and/or rings,

consi st of straight- or bra che al k hai_.ns and
whichl imays ConfRin pien 8% MABH (RS HOSRFEbOR B0 ot ell 26 aromatic

moief&! MR- SRiPaRs RENH perfRdrovaidonaSorApRra! lhgy BBhid BSterohfins, i.e.

chain/ring of a perfluorocarbon conpound nay contain
atomy,abdigter fem carben. Exempies of schdietdreztoms dpaledss bufrare not limited to,

0, NK i€s of such heteroatons include, but are not
T mted to, O N, S and Si. [ 0033] Numer ous

P S o o SRRSO s
knows dnyihe adsExaneplesief p(tIlﬂtlomcabnmtcompnuchdnclude but are not limited to,

docos%ﬁ%@%?%aﬁg eeﬁ irﬂ %IL %ﬁ&c %7 QS?] xgoéf ¥Puoro-pentane ECAS No 678-

26-2]1, 1, ]],1,% , 23, 3431 5;5 4,67,3,38- E?pl't’adéc&h&)rbl-lebtaﬁ?l EZ[gJ‘ASJorNb 0333-65-9],
ne -65-9], perfl.uoro i n
Pefﬂ%%‘[eg{i}%f&? 3\?} %?q %é&ffﬁ'a%trlaeﬂ%a a@@éﬁw?ﬁﬁéwo 355-49-7],

n—perﬁﬂ&‘oﬂ&caﬁb 1'1 IDEQf_’s 3U(§)6 QDE&@,Betetradecaﬂuoro 4-octene [CAS No 3910-82-
-tetradecaf | uor o- 4- oct ene

Sl kst dcend [CAS [NohgUs Roai-lubled igdetmeeluoro-1-

octen %Agl\llg I‘% gg%zdi gﬂgi] :}, 1:,[} ,2 2t3r3 !ﬂ )4C§' £8 %r7f ‘}’ 8 %rl%p{a(a‘é&a%gro decane

[CAsqu J71117-48-31,3, um,zﬁ 8,461-aorA {InoR)-6-phetedevdee EEA S ¥ w1 tR2OA-35-0],

89919 (P RIER 0535 s mmdesatiory Sagriggeosne (CAS Mo

118642183207 2353 0 4,4, 8-h8ptafl GordttrdBydro-b5-tonafluorobutyl)- furan [CAS No 335-

36- 4],|( é%}f?{ ; %—i@éﬁ%ro?@gcﬁﬁmiﬁégggygé{] e&?tﬁﬁ? SC asf g l%og é) 6- octaﬂuoro-morpho-

line j@cfsz alﬁo 4 gzsﬁ-’%bhmggf | ug) rzoz] o8 r3aﬁ*eﬁ@|armm§o NnQnadhaRARRMPtbpy1)-1-
ur
propanamigief [y dfadd8arllu é@ aeinel ® rféWy IBramplep| qﬁ hyd_rogerﬂu@oscarbon

coony 8,558 AR 053 LS BBOERESRS g s
3], 1 b,li mmamepmﬂpmsemaanes%}m;\m 754-68-Ahriel, 5,233 hEp‘aﬁpd)xealonane
casoINEY P ] 1Y 25 bR GRABOUNSS, ) U DU B o)

mﬂucﬁ&ﬂ&ﬁyﬂ@eﬂzgﬂte [(JAS—sNolQQ—OQT 132 e@feﬁfaﬂu&fo%ﬁﬂﬁléﬁe [EAS No 711-

No 754-68-7], 1, e t af | uor o- nonane
55-71, 1,1'- 0xyb1s[3 3,4,4,5,6, 6' 6- octafluoro 5 (tnﬂuoromethyl)-hexane [CAS No 220469-

12-5], to name only a few.

[0034] In some embodiments of the invention the liquid of the droplet is of lower
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[ CAS No 755-89-5], 1,2,3,4,5, 6-hexafl uoro-cycl ohexane

[ CAS No 22060-80-6], trifluoronethyl-benzene [ CAS- No
wO30080885 1, 2, 3, 4-tetrafl uoro-nar ht hal ene [ CABCTNSG224/600050

55 7] 10
oxybls[3 3,4,4,5, 6,6, 6-octafl uoro-5- (trlfluoronet

AN AT R R R

droplef flbdie ol iRPdiRtack 5f fe theiMhARS dispodddanertihe Irbe'E&B&ﬁhlents of
is immscible therewith. |In these enbodi nents the

the inventipn: the Jiguish ofifhe fropley i of lower dansify Hiandhe Brediumpthebigiimiscible
PG e SRAANERE o 315 BTBAEL BRPAS b iposd
therefglensity than the mediumthat is inmscible theremnth

I'n these enbodi ments the respective droplet sinks into
t HO03Hdi The dnese slirfapess 08l théeravireimferpiBBB5yall(be andirtke base of the
h r erent Lal _wa
proccthe T RpBinehiCTn G BT A orie WG 6 Ter v
consistoifrsoneyenstshdlirasrsie df a;eact'lyhlse samfmamhl 8s'the Q‘érﬁslhﬁig diftumferential
sone_enbodi nent s oltl%e act ln%j%)t he sag;s materjal as. the
walls gy i TERalRg: GAtee [ Ofhes (enipodiaenth the Fespectivg imateripl includes the
sameb@S 8t 1dabt SidIRk QRPRHLATE HsSthE rl%m‘a&%ﬁ? elrbB @@l vallls and/or the
includes the sanme or at |east simlar conponents as
remainifig basgabwl 05 iastaneg in alifferentaamopits or satidsofn yefeother embodiments
t .
ey EETRNLARAES: el RRAERREIR AL LEETMIEIPHR Socossing
comparitieht mag posses<anypinéd el \surfadef cﬂ‘raen:terrsatse fak ddng ashthey albew for the
wal I.s. of h rtment may poss
sccorfpafi ot firdled TRRRPAOPERLRE cefbince TRhnBeaE g Brovided, me
innerakd13\imhy thuks fbe ciheOhyiR6lsHilie br Bjdroplitthic. TREthERAEMnnMNWAISs of the
faor instance an aqueous fluid is provided, t he inner

Procefiig LOFRITIRHS M3 RIPYIRErdiHGgRL 5#4%6@%%#%1&165@ hEsc some inner
wallsfoe WNIES JFR6:SS, nial 'E%%y&ﬁbhﬁm%hﬂ@@th@fs%ﬁﬁﬁé RErGsHEBRL t ment

may provide differeéent surface characteristics. Thus,

SqUB36]1NN/hy \Watt! oF tBE niﬂ@f ka9 oF HQNRserBiY hvsoe @féhieﬁ Gn such a
whi | e ot hers may be hydrophobi c. [OOSGL ny part

way theg theyh drovigs rr@sp@ftme drephilig or rhyssgphe @osmﬁacpr@vara@tﬁnstlcs A
respebﬁbéﬁ%{ﬂrg@tl}]tviﬁg f‘(ﬂqﬁ Jﬂ&@fﬁe Ql%{rﬁ’édqﬁ o&@&ﬁg ?d% QXIH‘T&R‘B 'ﬁ.’]e{t p%ssesses

IC sur ace characteri st resp ective
alteredy egt mlmedmlymghglblqsnmomawmthshc élduldnoﬁ)a sldected) 11qu1d droplet.

y |
Fo S8 A8 Py TR, 18 i el PR e
emboﬂﬁhﬁﬂﬁ the ihne lWaﬂls df thelredervdiodre xrdtigpnerd iRert Bgsifst rtlwﬂn@dlum that is

of the reserv b eate respe ively.
desis 9 ARSRSPRiec TEin s SR ibEny e Joh folinge reusing of the

devick.UAA TRisHRfiGe bXMle 398 iabridl bcﬁat"f? Heimdaiat modt Qcﬁlsdsf\%dmedla is a
to be accommpdat'ed therein. Such enbodi ments all ow for

fluorqpglstnes sushesi Ayoreethyleaentenylene (BEP),| pelstetrafliqreethylene (PFTE,

Teﬂoﬁf( %ﬂ'}é}l&e%trﬁld.{@ée%ﬁssyl (ﬁ}%ﬁﬁ&%@?ﬁﬂ?&&etﬁ@%ﬁ@§érﬂq81$b'inethylvmylether

ve nme yier s
(MFA()L uvinghddénel eth@pndeﬂnykaﬂuerc(ﬁﬁﬂ)lenep(ﬁdpbblm@,f | tepafeirbsth@age-hexa-

fuordy i ATEL GPBRY R o EDHRTY (BIBESH HIHGHREH e (ebaidrocthylene

terpolymer, perfluoromethyl vinyl ether-tetrafluoroethylen copolymer, perfluoroalkoxy

copolymer (PFA), poly(vinyl fluoride), polychlorotrifluoroethylene, fluorosilicones, or

fluorophosphazenes.

[0037] A treatment that may be carried out to alter surface characteristics may
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(MFA), vinylidene fluoride-hexafl uoropropyl ene
copol yner, tetrafl uoroethyl ene-hexafl uoropropyl ene
W@ opael1y21es , vi nyl i dene PCT/SG2006/000050
f1 uori de-hexaf | uoropropyl eng-tetrafl uoroethyl ene
terpol ymer, perfluoronethyl V|nyI
yner per f | uor oal koxy

,compg%egngrrﬁlﬂg%e(aagp;ﬁr 'egté %ﬁm}ea Japqld%lfctncal or chemical means. As an

example] Hehduefaed lof fllaLfic GRABNAIS REn bl AdRA&GED |h'y§1‘6'ﬁﬁﬁ1’c Wh treatment with
Iuon@ﬁbosphazenes [0037] A treatnent "that may

dilutehyidrochiprisygcid T dilpte nifis acdeAs paother @fanml@mpolydlmethylsﬂoxane
VIS CaP oL FlGD SRR UG b QIRRHANS By g o oo

Alternatizelyy e serfae pﬂopeﬂtlee on"r&ms!rhsairspmmc erfacenchar bel rendered more

hydr o h||| via.tre di | ut hydr chl ori
hyarog i RY ofind ol o PLORENIE' belvins oy i Wi surfactants.
Exampmb ydil ﬂﬁihbmh@ll |sarfacee trehtbe) isdhide asut Gad ﬂae lfrﬁ'ﬂéﬂelf(gg)r(r%osure to
en or air p

hexm?:é/ ﬁxsﬂ%%'a'vé %&ﬂﬁ%é&%ﬁ%&? ﬂvﬂ\:@tﬁfgﬂ%;( 1gfilagg,y propyltrichlorosilane,
tetraeﬂ%ﬂj'/s(iﬂfié’ bi1Gcid ﬁﬁ&@ryﬁ'ﬁ‘ﬁbﬂ% y' SRAET £AnRIFo @Kﬁfeﬂ{%} éllaﬁe 2-(3,4-

coating w th drophilTic polyner y trea
epoxyw. %longyliﬁth)éml@eth@yaﬂ@ee s3-3, 3-a:pgxne rrpr@abx;el)_prcﬁp;dmmethoxysﬂane

polydh R RN anb T PNAS, k33 B RuBR e g Bl B BOBRIS pb B merty

methad'ryiﬁe)‘lqﬁ aipafinethasriylate)eo-pelymey; luréthaid, polgaictiane, fluoropolyacrylate,

poty S Rt Bbee e HRE o gy g8 poly -2
hydro&ysropfigthh&t/lidd]i MesHmNwmg;j | %nshosﬁh&r%lcﬁoﬁﬂaxerN ~diethyldithio-

propoxyl propyltrlnethox silane, polydineth oxane

carbaphpiccy M@eﬁ@t@lta%%alwls ecorpligoment (Yrigada, ank, et al,
Blomﬁ@ﬁé/lg 2606') @Brt CQ@ l@’téﬁi)ﬂgr g@iﬁ/ﬁ?h%ﬂ&i}h?%wn@} €3 ,4-epoxy-cyclo-

co- pol ymer,’ urethane, poly

hexylmletlwhn?tbagrnletey | a,fzéns[ﬁfﬂl ytapexn orzoppsY )y gheyyld nprophye; 0B,4-epoxy-

cyclo p%%% %ﬁ/ﬁ%ﬁ ng? ((:eg)y F{g(%y é}f}%}?lgﬁgwﬂ-?ﬁ)epoyycy\é oll\ll-eyg}% carboxy-

late, di- (bMeqmbmcydl(ﬂimyMeﬂiy})adiﬁafd- tisphéuyd1 dA t(Rj26esi(PEBepoxy propoxy)
' [ STbl ock co-ol i goner (Matsuda,

decyl . ol |
pheny})] Sf’:%\e)gr‘]’egg?ﬂ?ﬁi‘% 'Pg?ll?%gl(zoos) 24, 24, 4517-4527),

D o B &Y i fesbieTB B idhot Raiepyhobiginner wall (or wall portion) of
the pchéésingSc{oﬁ'l;(aEteﬁreﬁthPfe/rd% RS WralR e mél'ﬂcuﬂHrQB@%ll surface, may for
i

) 3, 4- eppx xyl met hyl acryl at e,
mstance mci%ﬁo% %@ lgqhé% y}aﬁﬁéﬁ; A %S Iéﬁ%ﬁ%}ﬁ@mlmﬁléxlwe polypropylene,
polyeﬁé&r BQP&léét@itsﬁlfoﬂE o §pé‘r‘tﬁ8%¥1%¥ﬁ|09ﬁ§6¥ﬁm @ﬁcli‘lyis) 1@@5 oroethylene
A (2,2-bis-(p-(2, 3-epo pr opoxy) p
(PFTHBropane) or 2, 3-epoxy- 1- propanol . [0038] \here |t IS
desired to prOV|de a hydrophobic inner wall (or wall
pHl08Pbn)in geme n@bpdmesanmgn@omihm ep@m)n of lagvall of the processing

comp#rg'l?é}ﬁ‘%lrf e gggllaltusl u@aﬁ%ﬁ%lt@léy%@sﬁ% sesC Sur(r:a t e arffiglﬁiho tga ¥1qu1d ofa

dropléft cthati hmllynamy mlgoeiﬂtydaettm betojey]p rth@;shﬁh@: op ahey emiee rwall and a
0l yesters or a flugroca n co un h as
respec% ?ﬁlFta]ﬁl (&ﬁtﬁc (hy‘}‘% Eqsgme 23 9]1 }nﬁ s1re to avoid an
attach@RROEF HRAbpleB o afNBker'RAll, RF ifstRREIthObald réidRbE I processing

t he processi ng
compartment, when a droplet has been immersed into the medium that is accommodated by

the processing compartment. In such embodiments an electric field, including an
electrostatic field, or a magnetic field (cf. below) may be applied to immerse a droplet that is

of lower density than the medium accommodated in the processing compartment. In such a
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conpartnment of the apparatus a material thus possesses

such a low affinity to the liquid of a droplet that
whanodi1g278hy or no interaction between the surfBCES61006/000050

the inner wall and a respechi ve droplet is detectable.

As an illustrative exanple it may be desired to avoi d

an attachnment, of a droplet to an inner: wall,

case the droplt anayre imymesedly B dectiger magratisdicld as far (a)ls for instance the
base %ﬂ}lhﬁ&f ﬂﬁgﬁ%rocé@ﬁ c% HaBRleRt 1P3%e BRRNeLIBEhRCH hight £hIIE to the

mth IS a odat ed by the processi anﬂﬁ
dropletpthsalrepieinmay thus studmto dhdbase megion; Ihthedlaseregi ap @ffinity to the
ngGl u e
dropl%tt @e %‘Jé’p%\t,v)%%g‘le ééeggﬁﬁa{ng bEIJ ‘rﬁ.llog%% Sfoq‘c : og lttlléet e]teht‘ﬁc/ilnagnenc
field c@sesftole&mErAd:enhngly, inhsamet dngbodind entsna aorfacenind paréidulanthe internal

t he essm artment. In s h ac t he
surfagen of Bhe o 2rea Oh 4 HECBP UL PN et A rfipil o Such tow
affinityolo tAS 1if@ld of s @aﬁm iHaetRaseimaDfoae, e«ﬂndﬂme@fﬁaﬁm tA@material
conpartiment. |If the base region_has a high affinity to
is capzahlé of espstiag on thedraplspindhe magium, isbaew dhe bupyerey fesge

8| on. If the base re(tql on has no affinity to the

dr[ 0404t  Int spuney eaphodimenity [they bageo pE dle pssesHng coppgymgal, of the
r C & 2

appargfl Ffsselict S i S AEHh O PRI fforsioBLft SEBARESER fo describe

the plpacllty ofia anatdriad to mlﬂqw atleastr desteim, pepfentage dof a&hatumgﬂocmssaﬂlrough

o AR  ROAE) ofrlcsion
As atrddudifativé ek@tpleyai it bheheabidentelionodr thecerdtit dakalregion may be
oG BR pEEen eSS e LU L

mfrafeél‘ ﬁgfi’tagera?fanw& UV igRS $ Msy 68 np@frhﬂ%ﬁfen@&r ¢éd36ntially transparent in
par at us ﬁossesses a transl ucent ion. The erm

the range aﬁmszbéfe ght, j.e fonerarex ebe Wla@selawh gBoytHex éﬂgﬁ%awlt 4x10°
f e t

om. f sy ROk (L NGl g G LGRH 305 i i

allowargoodi gy mlsch isslsbéfqr @p&gelslaeproacssap blesamated or catalyzed or for a

BB AR S B LB e s

well ﬂﬁ@ﬂ @heﬂ’@ﬂbdﬁﬁmémtamlsé trﬁn’sphrem tnhesl?.exﬁm];lgrttamlspmemnggwﬁfa351sts in or
electro ectrum for ex |l e vilsi | e .

allowpI ﬁtenergy]ftp ]&1@ s%ng a%?ng}%t}rgpt ISgRPle dyringq3 detection

proce@s Jn £8nd eﬁtl%@ia{eafst tHér 1e85eaRé itAnkMcdrt %@ﬁﬁrﬁ Nhadd of Redifferent
Vtge of visible light, i.e. for energy of

matelwd meﬁxgtwn@fm% Hracessing wngartmerﬁb‘é&@mlales( of GU@bé%mamal for a

trans éH? 1& ﬁuf B8 ok ﬁﬂﬁ{eﬂcﬁn la§§ %H&icnﬂatenal Suitable plastic
rans ent &gl on may assi st W ng ener

matendis Eor ihs gmemiut)m rofa framslucent ar a;iramspa;sntt ©gha mn]ude,abletohre not

- rcat orfradetetlo ess
limit oﬁ;@ﬁe’c ylmeacrylates ﬁ%g pp gl?ﬂ% n@ﬁv(ﬂ\/[A[) or carbazole

basedS Qﬁ&h&fyl&tb@sﬁdaﬂlm&hécrﬂateb)’l pﬁl?ﬁyreﬁabpdlyﬁ&hbﬁaté hend polycycllc
transparent or essentially transparent @gl on_assi.s

olefinsn Ao further diustiagive sxangle o2 raar Al et by additiqnally suita fe for the
generﬁf?&ﬁ’@if 4 Hﬁﬁiuceﬁ%gﬁﬁ%’ﬁﬁ&o@ B)ect?l%g th%F‘EP)On process.

I'n sone enbodi nents the res ransl‘ucent region

I yo6R9¢ Be &rcﬁhff&%ﬁt‘?ﬂ%dﬁﬁﬁélﬁl ofth@ProlB&in {paktR@nt may be of

proce s:ﬂ@g conpart nent. anpl es of” suitab mat er i al
any geomedryt pathgpantent Aseat aﬂu$tmt1wg dexamiple the eapmltatus| miay egpntain a

(vertiE:acily) %h%?g%t cf&tell%ll %’ehf. Crffe rcﬁrﬁ%eren%%i/ a?e*%alewgil %Eﬂ' Yor instance be a

cylindrical wall surrounding the processing compartment. As a further example of a straight

circumferential wall the apparatus may contain one lateral wall of horseshoe shape and one
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materials for the generation of a translucent or a
transparent region include, but are not limted to,
w@odoyed7By| meacryl ates (e.g. pol ynet hyl - net hacpgT/a6206/000050
(PMVR) or carbazol e based ngs hacryl ates and
dinethacrylates) polystyrene pol ycar bonat e, and
i rther illustrative exanple of
fat 158 A chfindtict WIS cathrtbioriartarsohs v Bier SRRIpIC the apparatus
may geit€in 3t 405) Rimdieflatbsiouaeat cik@ahferentisl walls connected via edges. The
fl uoro-ethyl en-propylen (FEP), [0041] The
desigp; pumbereing irraggcmgnt of ghe wipymafesintieh walls.saud] agythe design of the
base (iﬁzigpﬁfrtéiﬁlﬂble'w sé?é’ct&f witla GRAMB! L YeRBI 1AM fg’l%'bateé\%r ?'be placed
"'ustrative exanpl e the apparatus nmay contain
msﬂq th@rprwaﬂmg/qorsmaf@m;m |ateral wall. This
circunferential/lateral wall may for instance be a

cyPO4dr i Suph agavices whickuiadnokededin the proesssinggompartment, is an inlet

t of t
A NN Y e —
compagiinenta(civisdléw,0éf. by Fénnesed A toramdillasteftion). Thabateadmbodiments

.wal |, connecte th ot her via edges. .As yet a,
the i§ pPOERaiy FieaHEP D S CRPAHY do e, o dnsiacesgrolset from o
circutiBérentiall &falldr the BASEESK ﬁhb bk ahE RbinphriiBht! Bn 6@RH %B@&ments the
vi a_edges. The desi nunber and arrangenent of
inlet giepbgRISdE@AYILle fipr prg@ssmg compartpent @@pfdheaermnbodunents
the 11@@(51191em9&3is fr&ﬁo ARb& dﬂ:lg raﬁ?ér@l‘gg eﬁlxégfcl:ﬁe% tentt eg%%spbcaof any shape

devi ce t hat ocate
and apy owégsil. rigmam rfmamsmm be § plat2 ] bﬁck lor & dikdv(ict: elsomlcm Esamples

of mdt&fr%éj chflﬂa%gee ufc):Fy & %1%15] éﬁf ﬁfng{n ﬁ%m)cgl?d aBgtl are goii IIJ.'rmted to,

a métalg(l quorta, lass) Esihdonet hae pidds€ic.e S ipdtyre@pardefmiic, (dbf 1nsulator a
ow, cf. e.og. res 4A-4E for .an jllustratian)

semi QB g AT St TP CgrgHal| g (FOPROgEa eﬁ%ﬂft Besides

includthgthe @BPRt dh1e6 -chhhndlBYhd Qfled PEIHARE EmBY CinBlabie f §tAEP Bevices or
circunferential wall or the base of the processing

compepsatasuchan for insiansesdraredssmansehandise i nl et menber is

renpvabl e fromthe processing conpartnment. |In one of

t 1R ] e g theehase of Hie anmaratusy i fapes @fethweim wempeinincluding
the sdrﬁ%e@@pﬁﬁa HrdfSiet ﬂnﬁ chmn%l eludd®e gﬁ% &iy d1?fé?eﬂ? material as

any materi al I nstanc
the 1'%1141@4]@1’ oot thednlek UQmeeraFEﬁhfb’mOmy)the Eldsfmzﬂsecﬁ ’dnb lnlet member may
posseg@’%ﬁ[ éu?fa?en%W%c?éhsgg%/ ag?%ﬂ né:sl tHj%? gll(%v% go € a&%ﬁﬁ%cﬁhon of the inlet
membepn am azle51gédamedluml (ct.caboee). Anglpasﬁ (:jﬂtthe aunfaﬁewf&he irflet member may
nsul at ar em conduct ar, ~Qrgani c

oot BRAh sBit e P hanodices FesRg e g eocH egobic surface
charaaeﬁgﬂigﬁcﬂ ﬂQJV@)jI ng the droplet inlet channel, the inlet

menber may i nclude other devices or conponents such as

f 90044 S tIaREMe @niddaRAEHEs A6@ERIord JonivH 6F the @Igéﬁllethb&emcludes a

t he base of the apparatus, the surfaces of the inlet

materiph #HISrDOSFARRIS P § IpWeatBnHy 4o the liquid o€ adireplplethat hardly any or no
1nteramfeﬂ£¥ ts 1Rfle b3 nd § gfetﬁ‘?egﬁ) ﬁe | n es?écftlfvg rd?dll)tlet is detectable. As

_materia e remain
an illywirative example it heyshe flesied tofavbiican attathmenirofra dmyplet to an inlet

e SR R RGeSl o e

medium that is accommodated by the processing compartment. In such a case the droplet

may be immersed into the medium by gravity and thereafter contact the inlet member. By

means of for instance an electric field (including an electrostatic field) or a magnetic filed



10

15

20

25

30

menber in a desired nmedium (cf. above). Any part of

the surface of the inlet nmenber nay al so be treated in
waeoowh/1ee7smy that it provides respective hydropPtT/862006/000050

hydr ophobi ¢ surface charactptistics (cf. above).

[0044] In-some enbodi nents a surface or a portion of

(cf. asugxﬁiow)l tés\,r&g?ﬁ?et:wé%ﬁ{rfﬁ%es%r%lqn—%{e%h oggla?l-aag? Iee ﬁg?t channel of

the inlet aleinbanyin Guclnand nitler agibodimées Weeay theedasited 86 avsill significant
nl et nﬁpber and .a. respective drogﬁet i's

mtera&@?%ﬂé?%ﬁ@ thgdroplet; and the swifacsofdhe dropiet inletyghanpgl, for instance in

orderd6 8idifdhd ﬁ’an'%fé? 'o@ tiRdr8 %ﬂfeﬁl tth@ Eordradfiop bﬁﬁetd?ﬁﬁgt 1n_}et channel.
inlet menmb for instance dropl et 1 nlet channe

Accommly,an@pmplembwmenb@éﬂ sunfmwiébb dnoplst irfhes chaatieloraipatt thereof,
I
mclu%e%caglgﬁféﬁﬁpgfastugﬂl o atfHI%qE{ooﬁlg%% Of@lg{ﬁg(gpilgte tﬂﬁ%t(]j]] WQI force,

whicly thevaffipitard thé ﬁramfal &y capab}eaﬁﬁ eﬂei’t&hg o elie ﬂﬂb@i&gn tiRy medlum, is
ans_of f ance .an el ect inclu |n

below g FEreg ettt by T gt e ehegnie oo ¢ipgsrahodisgeats T Surface of

the df léd et Bieandlél0 Rl atpabhefedf, iRQILARY £ nhiferf-0 ¢ %Qcﬂ vaP Wity to the
e_dropl et i nl et channel ‘of the inlet menb In suc

hquldaﬁhfdhetdmletéhﬁdb? raningali foregmyhish thie affinéy Otféhfamtamal is capable of
exertifs Oftthd E:3per n%@ﬁé‘afdn? qghgsgv%ﬁgoﬁ%@e%eﬁ%gey% wiigd the

ace o e dro hce in

off G’(ﬁfs t Onagsiet c&sléeanhéel@tgmfiopr? ofiien %tpgﬁgﬁc}ﬁ%lfﬁ? LESIRAID immerse a

th contractlon
dropletc &@t dis ngfl yowém demsity erapothemerediun heecemndodated ofn ttie processmg

comnf LBl SHONAE) i AR} BRGH ABhE s s

to thedrasptegiont hizthe bl regivh Has nb affisty totihedropleg thd fiopidt Wilkbe forced

teria ble of exertjn n the droplet in
upwaid 5y Rty TS pBRERe st reeaiedtadfeasgs oot Accordingly, in
some ot &itrB@Natdrtal fsughéb of thedbBe Eeg%ﬁ) ef kﬂ%@es‘sﬁ% compartment

(ﬁgrface of the droplet inlet channel, or a
includes @rmaeferial; of sugh oy affpityeto; the lignidsefcthe denpleit ﬁltrﬂl@ ynaximal force,

whicht fh% éfﬁﬁiw dr efe ﬁl'&‘t%nglr?maﬁﬁblé %?texéxjaﬁ TR lPh o}yﬁert (fl? the medium, is
tHe arfini e materiral”is capa
belOWethémebeerae dropl et in the nedium is below the
force exerted by gravity. [0045] In another case an

ell@46] i Where dasgjrads p surfacs| of th@yﬂetienamﬂrlrmy includermemateria that is
inert 4P 0R Bbs dt[a%bﬁgsfvﬁ n?{%hel Lt tﬂg Q%hé ¥1rr}e g IQF ﬁ%c lmdlﬁl% to the liquid

cconmo e processing conp
of the hﬂaqﬂetrthgltbmmlamsna fdmcg iwlaf:li thelalfﬁmt}OoﬂthenﬁI@ﬁl Btcapibl€of exerting

e us St he bas o] | f. the base
on the dygRighin SR ity H bl e bEBoris Any Hustipts egemple of such
a  mwitdrlal beid orepedﬂwwgdl eﬁ/ bweuan QY fﬂﬁ&%echfe‘h@ﬁrobﬂ%ne (FEP),
el ectri ¢/ magnetic el d ceases to exi st ccordin

polytetratlueseathylene (PHERD sethleng-tetraflwpetbylena dETEE).t teéraﬂa@r@ethylene-

e
petb SR 1S (BOOESEISRTIO, Rl O R gy cmbodimen
of the drvsptien, thsurfack ef thexiroplet iflet dmnnemndhdesrsaclaﬁ friatériay. of
the material is capable of exerting on said droplet in

t 9477k dilw reomies etobd dimentsethi upmaesslylgf amoartohéd AfF) théhapparatus is
capabl%e§f raggqml?xﬁi#r y aceresolgec ive plaﬂe in 1ts en%retyn’a(%f | nCl Lﬁdg EC) Such

erra
embodiments may for instance be selected where the processing compartment is desired to

accommodate a liquid. Accordingly, in such embodiments the plate will be entirely

immersed in a medium, once the processing compartment accommodates the latter. In some
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I nert against nost corrosive nedia and at the sane
time is of such low affinity to the liquid of the
wale@phet78s hat t he maxi mal force, which the affPei/s862006/000050

the material is capable of exerting on the droplet in

said nmedium is below the buoyancy force. An

i llustrative.exanple of such a material is a . .
of these SIPSIRGE e Tsrosiag FrEBITREHFeids bipRulfiniotepy a respective
plate polbﬁtlﬁhéeﬂfihttoﬂﬁeﬁrbwésﬁﬁﬁ dobiphftinent. Some embodiments may allow for a

| ene-tetrafl uoyoethyl ene (EITFE),

et h (ETFE : .
respegiiyd Blete grRsempeasteieter b rHeOHiAvicen gt therfametigmm)by for instance

B! doneERAld GORUPLAREs (PEAh 0 ' i
oG SRk RGBT LERY o Bl o
plate apgynbee moived fipde ene devicatoranashdr aine. Jrothds7 foritextsomill be understood

| ' compart ment of the .

t EERSHLTRRS R REBRS00 TR Tk} bfseing g st o
sampjd fadme onga detise wrdnothery (cf. e.g. Fig. 2C . Such

enbodi nents may for instance be sel ected where the

pri6648]si Tloe odetpaembandf the appatatidoft the docamiondatled& at least one

[iquid, Ac di ngly,. in such enbodi ments the plate
oty it oo D O R B el Rt member The
dropl By iQlee SEAnnel 18R NMRAATeMBEtniACARNRRARMESpdnlty (cAld £ @1%1'31%). The outlet
soneof these enbodi ments the processing conparthient
OPCNIBE &Y AR BREMENS WfhP REasersileonartuaent.dho indeti apenipi s an pperiieg to the
r .
psc DR PR R, 50O Oy SO D PO g oy i some
embogiments bel a ifurtharinteribr of the apparaius.clh athertdmebogliiments klresinldb ynember

' ovi.di correspondi n eal.abl e openi ngs
may 3 SR A, T8=G LERRBRERAS BEBUE Sal B IR be
openingytobthe navirdniemmodite asparatts.t B &l ah&er erfflimbts tthe Srocessing
context 1t wWJll be understqod that .the device and )
compgrimgayisoin {ifd gorBmupication, #ath the enyirgameriaviay theonlet of the inlet
membegqui re a transfer of a sanple fromone device to
anot her. [0048] The inlet nmenber of the apparatus of

t He049]V eRirilefnbres tHed@bplt ill@agHanfs Enlu@R £tohtPlcBbn between the
channel . . The droplet inlet channel is extending

inlet PPRIE ARG AR QUFle PP SYinceTHhe iglch rasber fpwes Sieawpmst end of the

proceSiiSy @d‘i%z[?’!n‘?ént,‘:lﬁg Hfogﬂat a0e Fnfd e Vi a(cgﬁn%lﬁﬁcgaﬁon means
Fig. IA). The outleéet opening Is an opening to the

betwagh o ies gireepsipgpeempastient t hed | thice ambjrané nipcated anbove the same.

B?g‘i'ﬂ.r e he_inl et nber... .Above or
Acco@n 2 ’tn[ g%fog*etr:f; ﬁg%?ﬁfee?rgﬁg@ért ¢ ?inenreg lﬁag‘%ipﬁ“s‘%lﬁgﬁ &Xiends from the
contrastibn diowamiasd, fermas part bh ere pmb&irrrltg)rcoﬁ{patthﬁf namiﬁéhxatthé drdpret inlet
of he nmbodi nents the  inet er may formt top 0
channg, ISyl ke dFah S g B AroResttv e BT et LSgarR fhg upper
end offale phitssddes a&n?ﬁﬁﬁerngnaya be "R FRBY 125 ARETRBAtrRkioh RFith the smallest
apparatus. In all these enbodi nents the processing

diameges axailablefor ajliguiddrpplet ¢ Rag$muni cation with the
environnent via the inlet of the inlet nmenber. [0049

FIRASOL  ridieeconirpgtion has|ackrofiln iy the piamsenaraliet ka thesplane of the base

iorf Nt 8 &gl LY
oS00SS AEES RS oLl ORERR Rl e
the plarteeofiitsowith, sindguttberpmre ites penerilly atrlegst edsetiliyt pardibd ethe upper
surfac'esofag) lnngedth?mpirno%ﬁledf?ro(‘Fflesgi%;rgmcl’cl)rlll|1pc;:1§£tn-|1e?l{1 {hat 4s Immiscible with the liquid

droplet. In this plane parallel to the plane of the base region the diameter of the contraction

may be of any profile, for instance round, square, triangular or of the shape of any

oligoedron, as long as it provides an opening that allows a fluid communication between the
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bet ween the processing conpartnent and the anbi ence
| ocat ed above the sane. Accordingly, the |ower part of

wo b@7dogd et i nl et channel, i.e. the part whi cPCEIGENG800050
fromthe contracti on downwggd, formnms part of the
proceSS|ng conpartnent Where the droplet inlet

hannel inc nore, than o contraction, th
Pfoceﬁsgégp%omwe@g AR EhePEOTBeH ﬂ%ewr?& & Planf, gaggfiel tghe plane of
the ba3¢& GERGE lﬂﬁ@pﬁ)ﬁﬂ'@@f t‘h@%ﬂ leaSBohelRopsief inie @hﬁﬁlei 8y be of any geometry
contraction with the snall est dianeter available fo

(cf. alsp frglay)e rT85|rgt>ﬁk600fpta§§romlefo5%ﬁt chaenel gpasy abthewsmgvgplane for
instanRE el d1Catl lréaﬁl'kﬁlep&iaﬁl% :ﬁﬁg@laheﬂo& astshg ébég{l\% %ﬁ:ﬂ??ﬁ bYS&iape, a
hi. Genera

regi on of € processi ng conpar
triangfd, aaneeqtaglgkt, a eqmre,eslge nhg@ddqun,pwadahmselcomblrtahen nhanef dh some

cnbolg s BUFLESTT bl Bo 926: ol B 53 gyl

to beiof 4 idmmercﬂﬁs hS’l gmalemthiah f’tﬁélfdlaﬁﬂfa&r that italigeidbdieplet his in the

id dro In_this plane paraIIeI to the
immigsi e e (6 wechelaml dh SoRe of W @rbesfiments the dlemeter that is
wheﬂﬁpﬂfebﬁﬁkélgnoﬂﬁya QR s&f edBYdiReER! 'al/ﬁlabfeofor ﬁﬁiﬁ%rg@w pass, is

guare triangul ar or of the $hape of
smallerdharpthg diameter pf beisgecifia hq@ldeiliopigt wdthaam mmnmusmednedlum

t
The GRINILSRE G0 AR SR ARE GESSEE" o TRNE A B, of e
contractien ph asnech @intodiandss accordingly, déﬂmdsp toaf thie aem‘ctetlhme&hm and the

e d et. inlet hannel e of an try .
seletyd i EGpIGE REARF ther e thpeeisre EXPGPOER Gonciingy [ particular
the diafefed@lepéld o tHehRstilinpaedel dfethe! 1afted fdes lét%c@%@eh?e@fnto the

at .| east one_ of the shape an hqurgl ass, a concave

medivgp i &he prosessing RefpRartmgenty Ags dlus atp@cgmlg, thg diameter of the
contra%ﬁé’ﬁ‘ﬁﬁt 1532[%11%% goede Qi?o 1énd I}])?% rrgigrﬂy %%Et)ﬂ%tar}ﬁﬁﬁeogetween 100

In some e odlrrentsth ope fine y the
um angokt e suabrasder inklenely ingsl rengd heteeenci{¥rumeland € nsml ect ed
to be of a dianeter that is smaller than the di aneter
t HP51} heTyniepdlyd ther @pn@actlﬁasof ithe Klsoplatriinlet [shannekds ueapable of

il S Pl 5 A il s o

droplet ioti¢hrmend], The/ akilled lagistowillibg awageithet diepgxidaﬁg () ﬂmh@nd of the

aropd BT L Rl AR BB B o, S omtancos
movemle@rofacitopleymaly foitlistincavaidtiad By kakitatidoal 6 budkint force.
liquid droplet to pass, of the contraction in such

eft®s2] morics the pesddidigd yoipaanes wbomhdses aatiakt MeibéMand a
e selected liquid droplet under the desired

.and t
certaiy EIHB%I?& f meiumthe coulEartion db Hamerseh i themedivm; the diametss of the

contra@h@ﬁ'ﬁih? e @€ REY PoiMint tAE plagse %fallelgosth@ Basf(i. é %%nérhﬁﬁf' hio parallel
I et once dispensed into the nediumin

to the pSlcl 2| the ligwid) e xamnies. OfAQSmrthd pl@ﬁlqsamluée éﬂ(l&ﬁlpl n@t limited to,
the shﬁé:lée f;ﬂ agﬁée’te‘{ §e9ﬁlc%§§ 4t n%gr ‘V:gﬂag{; L& egpé SU-gl)lla g!rifglgnceofa?e (shaped

like abatcm@emt)l@fhpazmmﬂlaﬁﬂi e sleape fofan Hoor glasstaatiaagiena aectangle, a

t |1 th
squard, 3P S BCUE B 2B eoTap B AP LT IGFARTA A ey Sutiignere be of

any thidk@¥ss i tHdplandipedpdrfioul s el Ba@@ |A%dﬁ§11ﬁ19@at%r&hﬁplef {t9y be of

spont aneousl y passing through
a thickness in the range of about 100’ um to 10 ¢m, for instance in the range of about 300 pm

to 5 mm.

[0053] The contraction is typically of smaller diameter than the diameter which the
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droplet inlet channel. The skilled artisan will be
aware that, depending on the liquid of the droplet
wais@d/1ea1es t he nmedia that is included in the prBCES62006000050
conmpartnment, such spontaneops novenent of a dropl et
may for instance be driven by gravitational or buoyant
force. [[0052]. Once .t he processing conpart t
croplgfOhiino i BECIARR. 1 (8 TR, & SRR TR o 2 i P & crople
throufi® e éBntraEtgorC WHce ACdrbplet has b EHed thrbughthe®gdirkdton] Reemains
di aneter of the contraction may be of any profile in
trappedh éhese Anderpel erepbevs tiRee Halsdigger dhay it pontragtign.sBuoyancy or
graviR8bad1! Rhces Gk h?)_t SWkiAER f f&r&g thd e ﬁje)t-ba%F?‘Wl € @hne time the
respective profiles 1nclude, but arg not limted to,
contradiionghaip elsefserye @is racsedectize Sidiei & embedimentseylgre rgiletpark formed

cq |- S e | a |.at shaped. | ike | ance
with g ARG 1o 33 SEer oD S Batef MApbY Brgp R e torger o
smallar Glainmig rrbl than d@he e:q?quegl ]Zmlu@ |1qu theatmemisaibye tiquidoesdd owild either pass
i nati t hereof . The contraction na
throvgh Hherapizastioneitigut aﬂ@tlpml {Rive bemng ppld & g be able to pass through
the chiftFaRgsli cul ar to the base. As an illustrative exanple,
it may be of a thickness in the range of about 100 mm
t q0G4Y4]CNMThe Sinti0B6R RS fob ihdihck MRAEnEk @ADL Ub1e3R0hEré et inlet
5 mm [0053] The contraction is typically of smaller
channg]l grrbe ancluded iherpia. Fhe drapiet inlet einpelaaaobe ef anyaprofile int{he plane
) . A ; '
pep BTN e AU BB EESAD GRFP SO IO el S5 il o
asyminefridabelt thay ded instangedie tbevedofibmadte shapei ¢f aesydinder that is of

t.r.apped there under ar there abgve .si.nce.it is_bigger
nonu P Figatels, ExdtRIet, of epdpi SORI GRUDRE ik arpot PR to. the
shapeadfea ciedle, SLdohtaieaseinitifelé (il ad-EdiRawt) Ogeedhapé OR-shded | OShaped, D-

sa ti the_contraction ma | sp serve as a .
shapegl | k4R elapFealalp, TapCEhigy ghapsf e #eeolyr GRS sgpisircle (plano-
concdvey, "B Griidie) 2 rdéadBeeh srgrhate op atlyPbREdedtd. FigeiBaAlicts a few
) degree of variability. oplets of a larger or smaller
illustygtizerexanplenelsuitaleaxplles & dreplgeinie chammel]. dniseme gmbodiments the

_ e . ot )
T R
the stifaqeassh thehliquidthaths imomiscibbe woth. thie 0ibplet. Therespective droplet inlet
t f. f i nst b k hol e i
chansief oy e ooyt 4 sRef BB | ncl uded therein. The

dr t 4.nlet .channe . of anvy..profi.l.e. i n the
ol BT, e R P R BB S ighfldifineer smatter
than ths dirnadter Which tlee @ropfet has fiRie DiquiRly istetdated al thebottom of the droplet

. S rical. It o[ instance be derjived fraomthe .
iner GFREE Brrespeesjrs HaBlE athedroplet e SBHERG] FBY b desffduB oraer o guide
a drofl¥eiaRiafBa &ntfagsmect i ve profil es include, but are not

imted to, the shape of a circle, a concave

Sq0034] " CinQofuie! AHIUHABRIMR) diarBEter STAMBplelinidtaRtithel available for a
C-shaped, Dshaped, |-shaped, | anceol a?e trapezi um o
droplefrigass thronghgnapmcesasewith ipaeasingedistensecirem the suréce of the liquid
that i€ IR le win e BRRIGE s FocbBANEURO ot fF S Bl 16 Mistance have
a pyravidnsbbpsl @fa @netshiped (Arshbpdéd prafile. dr opl et i nl et
channel . In sone enbodi nents the
[0057] In one of these embodiments the contraction of a diameter smaller than the

diameter which the droplet has in the liquid is comprised at the top of a droplet inlet channel.
A respective profile of a droplet inlet channel may be desired in order to secure a droplet at a

position directly under a contraction. Securing a droplet in a certain position may for
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di ameter available for a droplet to pass through may
narrow with increasing distance fromthe surface of
wo b@7i10xyes d that is inmmscible with the dropl erCT/#G2006/000050
respective droplet inlet chghnel nay for instance have
a V-shaped profile. [0055] hi one of these enbodi ments
ntr ion, .which is of . a di ter smaller .than
exammpliShired i asieicha o e GLEC BiPHnRT Ao aried out. T
may Iﬁﬁcﬁhkﬁﬁcw’lhlsb e dstredro absisthigediiiation pufdosés BNaMBEdimefits where
espective profile of a droplet inlet channel may be
Se"erale‘i‘FfF@& ﬂWPg?F%@é?uﬁ%i gui de a droplet toward a

l!dég@ [0056] In son&s enbodj nents the dia
tﬂ some embadiraenis e diameter ey droplst 11ﬂet(ﬁhé%l]leéﬁvzpblble for a
droplEﬁt%%aaEJTﬁl%@h HBRY déc%%@%ﬁ 1ﬁ\érte£h1ﬂ t%ﬁ‘&' ﬁ‘&n%@fx@{l%‘f’emnﬁ uptoa

fromthe surface of the liquid I'S I mm sci
certainpoingr ‘Ghereafter the agfdable ﬁwgnqﬂq:roqﬂ aeiroplm et @ham@bmaprmycrease again

i Gl 06 BANF 8 0 5 0300, R RE AR B o

outlet d)'penmgw tArsamtlllmtraﬂfVe axainpiﬁplhe drapietlihlet cidnael thiebe of the profile of
neter _which the Iet as in the liguid is .
an BQHSBR D RED e o i Spiftee; ol e e e fia six profiles

deplotﬁsﬁﬁ‘ﬂf VEB RiE® frhriRer Cl=l‘xaﬁlpﬂ=!s0<51i Rispédiive pr6RRE T su¥BYa Rfoplet inlet
desired in order to secure a droplet at a position

changgly Brong qfnthese smbedinteats then coreastion i & misresmanerathan the
diam&er Which ROGdple? BadBYiné ﬁgﬁfﬁ?ﬁgbﬁpggﬁdg\?ﬁfgﬁgﬂe dr g[e? gﬁgtechannel as

etection or radiation
descriwd abexk, &nexanlplmythé oentienstcinse do dleswentye ofl i dreplet imlet channel.

Y Y T R

may ml llﬂ&crkhb 1}Eg ] Hﬁ)pgbt &Imil passidl veithduoHeictiom bﬁ&ddéthkﬁﬁ!ll €kternal force,
vai l.abl e for ropl et to pass throug y decrease
tfappwgt%d’f%’iqté’élg? ﬁfgh‘%ﬂ RpSseil gl g rHXﬁ‘P%F PRI fiee tpthecaction of
gravifati6fdl odbllop@cftorcd her eaf t er the avail abl e dianeter of
a droplet inlet channel may increase again wth

| r[oosquI Mot eSdntainédt 6T th envenf o, (th appakhs ﬂB@fHeE‘Q plurality of
wi t h, decreasi ng distance to t’he_out | et

inlet Agen'a%sn pdjer popiagidonsy SpFperamplnas dressibed qbﬁm&m arAegement of
inlet "BPp¥niAgs Ozfndycﬁeccﬂ{t&%h&?s Hay2Be hg#br %Qﬁs stdh eﬁ;ﬂi)@(?ﬁlent In one

perpendi cul ar to the surface [ 1 qui
embogdinxens ab finlebepenings @tfzeldentmal:(cg“ e.&.Figr b fonFiguees 4 arfiil) ek such an

|
B T e R e—
may lof useddiighréteadevioerdt lther sanfeatime. hh aiioﬁfmbﬂfooﬂdn’;]@h sfxlr’]egal droplet inlet
in

dropl et has .i.n UId LS co
chanry] oﬁﬁ%ﬁ’ m%*@e%ﬁﬁﬁefs pe e teve PERedgudar to the
base bMNthlePpaARis! Whith 4eé ﬁ@@e‘l’té’i’ dffediRAdnt QiadletdrR i@ &t a droplet to
i nl et channel In a respective enbodi nent the

pass. Agranriljesiragive gsampler the cagtragtipn of fhese dfoplebielat ehannels may provide
a diffeRthl IERGEK Ylalﬁ@ rﬁﬁea'd’fo@%toﬁ)kbéﬁg dﬁ]t étoﬁ'{oﬁ{er fe&rﬁmdrment there are

passing Wt ut the acti ext erna
contrictiong providghitmy axe dommbthffanemly, te.prawithias dﬁ)@ldt hintetigthannels of

differax}t é’&?’?lg ";“'61{5% Q)OFS%%%}% dy Eer avalﬁlgi for a%roplet In each of these

embodiments all or several contractions may be located within identical material or within

different material (cf. below).

[0060] In some embodiments the droplet inlet channel is a through-hole of a plate,

a brick or a disk, or a part thereof. A respective plate, brick or disk may be removable from
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[0059] In sone enbodi nents of the invention, the
apparatus provides a plurality of inlet openings
wa@pa700278ont racti ons, for exanple as descri bedPEbsem06/000050
Any arrangenent of inlet opgnings and/or contractions
may be chosen in such an enbodi nent. I n one enbodi nent
all jn|et enln are identica | D or
the n#?r@nde&cmﬁu a8y0 Xl may bf Og.rfmé‘rfjﬁélgl‘?‘{rw gtev@y us as an example
rna’cclij rtﬁ’ep |nﬁE§>t1‘€lfe 1519& @ﬁ‘l‘?{)%ﬁiﬂ?t QherNd doMpatiBRftRN6 Cexddting Bboratory
he sane e used with the device at_ the

qulpmﬁé iy d@ﬁafed | As aﬁdﬂﬁ?éliat@?rﬁmlﬂénthes@l?é pRenipgsopf wietichpesels of a
sulta‘tg? %Hﬂ? éﬁy'%ylopﬁe@ r\nﬂl\ékéj&g t ﬁ@?rﬁﬁﬁﬁle@ gg- '3§§ntl?§@| or 3456 well

evel perpen ar to the base’o
plate #ppasprcties wolltd arh lcmatedt(mﬂeﬁlg r2Idforancixfmplegnt di anet er
avail able for a droplet to pass. As an illustrative

eaogl]e, Int haespentiveaembodimeht ahexehahgepifes platéebrick or disk may

o e B2 A B LR A i g
diamé@e€ AaOexchatplel 0TS, Q)tidli&fﬂ diskahaypfoe ekafipleatso prov1de a material that
posseahes PG e3Pl vt Qe st Groplet CEPEH{de & material that i
treatedlt ng IEJW ho @Y Alihidl StéEtidh WHiPMeSiquid & @&fé&téﬂfdrg)ﬂ%fs@f below)

odinments all or several contractions nay be | ocated
Wih062] | BEhE ahboBiRhfsdhe Bppaththihis &ihdrboeatic BiEE bAh Peltier
(cf. below). [0060] I'n some enbodi nents the droplet
heatef fftagrpasaiash ﬁhfPIGMHsthmﬂhmg dhy Retyeolodctingsaa eatalystp dorcxagpple) the

proce@sﬁ?%1 %% theoéhe e rot(re r‘t%(ggéﬁﬁf ?m?lg %ZQ%&HIg tﬁa rgcj\:/ e@atu%{J C'hﬁlﬁns regard,

the t}mmiuktetmﬂyvme oofPehiry heetei mayl aﬁ:t) asm Hettimg ynehin) amhag means or

exa .e match the mcrotitre
bot. AGRRHEET e hoplog 00 el 1 b6 o dt PRt d6! & Pettier
heatefl @&hdtRE to Abe 8tirfadel diSduiRabésvef teairptesing R@nipatteient, or a heating or
openi ngs of inlet channels of a suitable plate be
coolips eoil Bk EPUN e SRS e Drcessige colnganments Kpsgxample to

provﬂéf&‘l{iﬁbﬁﬁlté ﬁrﬂhﬁe&ﬁﬁbﬁﬁﬁpem ive wells are |ocated
(see Fig. 2D for an exanple). [0061] hi a respective

c]mi"ﬂﬁe PResBHC NBRAGoP ffufhdndteE prd¥filidsk a Ohettbs KofMBdbcessing a
row for "i nstance one droplet inlet channel or

blolog@elemi/ordﬂ@ml@aﬂ spmpletin ehligiié (dreslets Ay  nseeess) may eshesformed that
can H%rgé?ff)%@@ qg aoquLﬂd Qilr(ﬁ:h@c Itblh s1ftdeRdoodl Bkt fﬁ?ﬁlelf Eg?lﬂ)ﬁgﬁleﬁ may be

rovi mat eri al "t possesses mn
added int endax:tq lmmab/lp thperforimal ddsuwﬂ pmocsasds eExauplds of)h @rqcesy that may be

royi.d erial treated.t
pertofioft cdt, T it Poh iR’ B PR GHBY flca toppound tha s
includédoipl thé sdraple, Detlepyidal rbd2H67)]a bull lysisEarceRadiisreaf smboleeule from an
apparatus has a thernost ail c device, or Pel tier
OrZariR Q82 PR S PO HEAW S @rIEtASt 8 prippisete ‘(IBWI‘\/\%Sga%‘Fm and any

combAftioR ShdRof ¢S 'bf d gﬁXS‘?&S?'m{e%ﬁloﬁ riﬁclﬁdlém&ﬁsdrg thoPflimited to,
t he chem cal 1 ol ogi sanpl e by varying t

5pectt0@nqm¢,aplm’c@cherrncatl,hplsotmgmcd flupreanettier radinlegical, ae\tlilemodynamw
meang :5) ?Acth'ld%rfop Sﬁ.%{a% %H%ﬁl.sgﬁggor Qs ng?;ﬁﬁ({}g ecgﬁ éazf‘dil%a%ubrer: or enzymatic

means or
labels: (Exlampb;s of archeinioal beactidilinciude,bait atel ot ﬂmﬂteﬂcto, zﬁpﬂatﬁlm Byarthesis, a

nucleﬂzre %% rg}él? %s?% gﬁqdfzgi 8ﬁt§£§hgsgqr, ];g%ﬁ@g{l? SH‘;(E ! acdezlfcion an 1n?eract10n with a

binding molecule, and any combination thereof.

[0064] When used for processing a sample, the droplet may be subjected to an

energy source for particular processes to be initiated or catalyzed. Examples of energy that
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cooling coil wound around the circunference of the

processing conpartnent, for exanple to provide for
w@Rio700278% enper at ure di stribution. [0063] The PCESE€M6/000050

invention furthernore provizies a nmet hod of processing

a biol ogical and/or chemi cal sanple in a liquid

g L N R LA ——
apparhims tnhalrmb]udaladceﬁitfaﬁpfe@kﬁl ch@nﬂéﬁ&daﬂ Wallodl Bhsd 6f M@ processing
forma desired o ess. npl es of a
Compﬂg%‘é%tg R S S ORGP (GaKE ﬂifd@rocmmg&p@lpﬁmnent In some
of thEée”bﬁmﬁlehféntsatHéhﬁﬁﬂ)aﬁ‘ﬂhs dgt @6t indBntRn %M%&Ql&@@l of $it least

included in the sanple, a chem cal reaction
essentigllyy ansppreairegions; wh of asirmentasential wallnoma pat genéafnomthe base,

orap%%rgofogftﬁggp&ggs%g% el gase of a nolecule froman

ani s pination thereof. Exanples of a

g aI FOELGAL! &ﬁ&{' lé&élﬁlqngptdﬁ IgtS r}ﬁéy (llge empqoyed 'that include

_ ectroscopi c, em ca
differhtumatental, rsuch asadgot&agtanal Such aﬂ&xﬂbﬁﬂd&mmts: niwyafts idstdnce be

s . 6 A e S5 A s o e

perfoﬂlﬁedéhs tieddtection TG andlytd. BEEHIE BrocBssimay ficife dnk B hife reactions.
a prqotein synthesis, a nucleic acid synthesis, a

The aﬁélp;{el Bay @ﬂpﬁégqesbe the sgmpmglp@echg)gwgd@m opleh The selection of
reactlbﬂﬁngfcﬁﬁ&'c%éﬁ' &t @ @chéétgt%d%% b eélélg::ngr ﬁg?/tgge of . analyte to be

I nation thereof essi
detecisdntigking infecacdowys|vétat aesythb eharatiedstics bftthe amalyteerigyh Would allow
for particular processes to be initiated or
forltsi‘%%%zed Exanpl es of energy thatmay be appl i ed,

I m ofytplug “té%sgagvg Sf#?blg]p(})tggeg t?@s%{ %Yﬁed included, ipp process
perfonmr@ o thef dﬂ)phitra.‘rel rHiediag treadtions Ibetvasenb@s analitet that is targeted for
e SRS S SR e hLShe i

detectidiestethe lﬁh@l@tmmpldaﬁn@lﬁd@f(ﬁﬁﬂsﬁaﬁb‘e 1hHﬁJﬂoGH§H1Tchl%actlons such as
i ncl ;tges t ansl ucent or at |east essentiall

an Enzymgedakedn mmga?s(?ﬁkent Afehy SELISAY, meieh i Wkl lowaafq the person
skille®in hePark.t Ak RBESOSS 2 %sPEaFvetB?ﬁ(ﬁn% % off E}ﬁé LRE rlﬁc%de ﬁilorescent

t he processi ng conpart nent or ‘some process
polarlé%@int(F Bhdluomsenteaesonange wrmm@dFREﬁatﬂuomcScmbe quenchmg or

Such
enhangéd%%rtﬁlr gﬂg r@%{eo pe} %%rrerﬁrgt;fl asc‘pegﬁgstcgﬁggfﬁégﬁe Ifﬂ.lé)gecs\%ﬂCﬁ intensity
distritubien @nalpsie (FIOYRY, of flabredecnce b1e>ssam1&moﬂ $peso&opy (FCCS). In the

caso GIPBEFTER' i oSBTt L ko oy e, o

examplé By @ieafi®éLa bt bpalﬁylgmﬁnéimm( bﬁtyl"ﬁé{nsff&ﬁse' dﬁ%ﬁ DBRR NEAP tag
t he sanple included in the liquid

(cf. SchjabM; gl oﬁ%%ﬁn@ﬁ?@angﬂﬁewf&@aﬂs Qéoﬂldu&xn illius@atme example of
a meaﬁ‘é‘@f)ﬁ’é PREqu ng' 198crBsd ﬁﬁEﬁ“%@\%%/g?h%ai %ﬁ.fllﬁtr&tg ot peptide linked

t ect ed t aki I nto account
with aoﬁ1quloe¢ arst 4 qeenchertdt eacineddylteeombs ﬂhommmhﬁupjnl iecléaviage by the

enzyrd S c?%tﬁée Ihg} ‘:,[(’rg‘io,gfg&é) A I}IO{I"Il s}qr ’s(plei: ¥ 88%@2 %e a{tached to one of
the bindlng partners, which then forms the so called tracer. FCCS allows for a simultaneous
monitoring of single- and double-labeled matter and does not require close proximity of two
binding partners for their detection. Other examples include enzymatic reactions, which rely
on the generation or consumption of molecules with a characteristic fluorescence or

absorbance. Such reactions are well known to the person skilled in the art and involve for
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performed in the droplet are binding reactions between
an analyte that is targeted for detection and an
WO pa@i7aex7es conpound whi ch provi des a det ect abl BCEEGIAG/000050
to indicate positive detectijon of the anal yte.
Exanpl es include for instance i munochem cal reactions

. such as an .Enz - Li nked | nosoy bent Assay (ELI SA), .
instani & G SHREY rwPLEF e S 85 NLRPIFENS, APe 2 Piuceotide
NADNWADISRW Qifrthr kRENeokWnVdaiplisNOpdlfRefak® BhdiR YeARtiSR), for instance
i nclude fluorescent paolarization % P), fluoresence
oIy

accompasisdalivc eab Henegietectian dn dhe prepgupy, Wigk @i eV BR Green, which

emits%uﬁﬁﬁi'géc@ﬂceogigr‘fﬂ %g{ip@ﬁﬁ{]f)ourfdl B U BB REMRIGCHIELAGLERE. Yet another
spect roscopy” ( FCS), uorescence intensity

exampliesisra bintlingrreagtinnybdtweéi-b DaveetedrDNAusaqesmenael its complementary

crass-correlati spect r.osco F . In the case of ..
DNA G B0l WG ERFRBES b Dt gl R odoed fme
test sarAplel edtalms thé kapetddPNACichtdhcef A a AN XalpldBaASingof @ specific
tant . of al kyl guanj ne-DNA al kyl transferase such as
moleg gé\gmerpggme%fa_lsoslaﬁmed nut &y anti-Stofsgs, dyaman scattering (CARS)
microg&gjyneeri ng News (2005), 25, 21). An illustrative
exanpl e of a means of using FRET is a b-Secretase FRET
a36607] VK&bé‘ctﬁye%Q&Idn@Hﬁaﬁx&zi&egﬁélﬁ&iéé BK S{ﬂgﬂﬂtﬁt’f’veadata which
fl'uor ophore and a quencher "at each end bec 5
provide asplesisrattic, fwnometsicordamingscdny resuld relatipggo an analyte present in
- Sec - 1Nt F f1uoro r . .
e aRGERCIE) 958 amlid ASyE8 ele T Sl BFPBR iy g  proci
analyeastitehls dyehimaly tchesedf tor staint dny proteia [prexdnt imather fluidG@fple. An

|l qws far a sinmultaneo noni_t.or,i of si -.and .. .
examfs o csp i @9 Geibe PRI i Bkt ttin 1 (SRbS disSilved in acetc
acid. WHexé afluyrodfetrioveesbit ideRfted FuobBEent [19Es MBPbE usket. aht fRBrometric

O her exanpl es i ncl ude enzymatjic_ reactions, which rely

) ymat, . W
resultan alse bgelvered Fom BrorewsmacriseYidrd BY cifbirdhe biading afip Bucrophore
directfi 8 aCtaffetedil Mifalfth UGF BRCBMARILOGF Q%gﬁi&@lab&éﬁ Neompound to the
reactions are well known to'the person skilled in"the
targetgd enalytg. ApvaniNustetye examme aming erithio groapg ef et antibody directed to

o sRUEFHRER; G, DGR LTS, SR RUCL R, o7 o

Dy64pobrytoes Aseresdent protedastchoas, alfophydoogdrin (APEY.cAsp Snitied ilhystrative

real, ti detection in the.presenc f a dye such a
exampl¢ihegraIHE T, 6,3 Gt of P Rk lINgE PEytEM-andspyn Huorescent
protei{EGFPY Osipeesk @l HoalbER-Tatd ARher ebbdigicat, aChdbe thédetis bound with at

anot her exanple is a binding reaction between a .
least eng HuaraphorpAngun et COMpRBENLOf akunding GERPISKyS 1ied for the detection
of thefdnagent | abeled with a fluorophore, whereby a

fluorescent signal is produced if the test sanple

CW@F NSTHeNedet BREhJANANRUAENGEoutAD Roddds Eet}lierélles from biological

exanpl e, imaging of a sFeci fic nmol ecul es of terest

or noprhiplegiea) niyerealy I%Xaenplgsm n-bintagi@l oletsiaRinelude, but are not limited
terj i.C 7 jve... . .
o, syBBEHb Tkl oMby SRR ok G b ERE For¥ iong, fnpreaie
chemichl cdmpositionde cambinbiory rhémisty produatyrdetig icandidate molecules, drug
| um pescent, result . relating to an a te present in .
molecolf, (HR8 RRboLTe: B SRRt iogs ket EX GBS Biplost Gt material
includ®X dP ke héY lifted 46, BEdlédHAed pAyRIcRoBUss, 3Rleld Beids, amino acids,

_suitabl e dyes may be used to stain_ any E)_r otei n present
peptidep, pﬁ]é(pgpt;_qfég B@ginsy . bipghemical compositions, lipids, carbohydrates, cells,

microorganisms and any combinations thereof.

[0069] Examples of nucleic acids are DNA or amplified products from the
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exanpl e of a usable dye can be obtained from
sul fo-rhodam ne B (SRB) dissolved in acetic acid.
wo\b@ra02a83 | uorometric result is desired, fl uorPEGL/eGL006/000050
dyes nmay be used. The fluorgmetric result can al so be
derived fromfl uorescence provided by either the
bi.ndi ng of .a fluaro horedre to.a targe
procgifig B Rigtelen atKls i teariG, FedpURit o b Erhy Bramples of
mlcrdwg@MBinbmdé I ihsthgRtpachoaB™ $icB as Dactera bt Vivgd, bAtaneBrous cells.

, am_no or_thio groups of an antibod di rect ed
Su°ht36‘a1é’FPSa‘F?§I gugingtg frone aclafen sarty afj suesgst Bluid saraples that may be
6
s PEAILE AR 51 HELGEREG 1o P, iy U oy i
and agivhalrtiskies (e 4. linssttsafishy birds,anats| hvesttduéc dmabgttoatedmyurbds and human

A L I N O T —

Biolofzicat hﬁ:ﬂe eﬁh@tdmm htfmgamﬁna'lb,é)dt BBb off aningl I&drcﬂ&séé‘loﬁhuman cadavers
Ieas e fluor hore enzynme, or conponent of
can b RaAg O BRAIP L0, 1R QU POPEOH GRS ey o dor identification

purpcdB | ¥t Bistah &9 qg]oth-@i‘ %nfﬂ'oﬁﬁﬁéﬁts TR Q4 pRE nbS B‘eaﬁfﬁﬂe? @ha@&’st obtained
to process sanples from bi ol "ogi call or non- bi ol ogi cal

from mendiviag somgaimsrds apfirom rthwsea, olgkesareseayars, akr indiesdttialewater to

deter@ie ﬁ{eﬁ%\%%ncla 'cﬂ:'aI ?aq%%tgd b%g érplfutﬁjtg%féhl%nf) or c%g{rgx%ﬁﬂd Further
conpo ani ¢ I norga

embodhmﬁts:nﬂcludenhm S[et nad rhmntedctn;bd1mﬂuﬂ;hthismrshsgmpm@oﬁ:ﬁo&ds (such

as it At 58 RIS SRt Rt osnfl iy cate rpfting to

the dBhIgteOgé Gakd Mt detedhint NE | pielfertyd W Bl shihple! 8Aclti@ing analyte
nucl.eoti des,. p Iynucleotldes nucl ei c aci ds, am no

concegiration ubéb? sappley pragtiony &inetig, cangiants, apilpenpyrtyand analyte
heter&gB®@@i tions, lipids, carbohydrates, cells,
m cr ocor gani sms and any conbi nati ons t her eof . [ 0069]

@m]eSAE’fannMﬁ&tﬁdtﬁe afxhfPled €Al a0 virdEPbi bI\@Q sequence may be
roducts from t heprocessing of nucleic acids for

detec gn@tqgcthﬁm@s@mpmquqrpgfor idegtifypoRa diseaspstats. Diseases which can be
detec ﬁlgﬁﬁg aBhS iR A&ClisifEd ft8 I cdSLARG p(ﬁg‘%ggﬁi Bureh® Fsc RefSte Acute

acterra or Vi rus, or cancer ous ce anal'ytes
Respizatoryo Sygilrate (FABS).a Hepagas vy iBt andofC,s BIVEAEDS, Fimalatia, polio

wer TR 80 e SR A BEERET rEIRe  vi

the dutettioni wél chiogsem4le . ahnorinndieiet)s suth Shs  Hcklds celC a&l‘iaemla heart
| ivestock, donesticated_ani mals and hunan bei ngs)

malfopmpionssysh #5atrig), %eméﬁ defseh mpp@yalyplag @ﬁﬁ}cegtelaﬂ%wﬁ@aomyopathy,
Dowil’§ YNIPMAS HHHR| %(Ll%«?dc%h? %yﬁ@éctﬁl&sﬁfb%l@ﬁnéé% 165ket claw hands and

| iving ani mal s, I'so of aninmal cCarcasses or human
feet, gt Fhwarescatmetbed iriso sitableffor the deteption andscresning foxeancer.
post nortemtissue biopsy or for identification
plﬁ%?déesln piher j gpzhodiaents | the ompdod eabdbie rwesest ifivertign may be

emplo?%ﬂ%le&en@e\f ctﬁgn V@E&{on (%?éludlﬁg Q%thelgg gegcﬁ%nt(p 9'1)1!)10% cB9%ell or a

ources such reservoi
part thecko$) rsiyathewa,t er any cdmhkinatiore theheofp r(ffsem:&)rofnorae pharmaceut1ca1

comppfidtr biER a3 RieEr b AR o APrinin St a9 PR b compound,
may GbsSéale | bélUpeifored Sus PENSIlidNshasd 2RétidhS dnS Weivatised beads.

Pharmaceutical compounds may for example be used in form of a library. Examples of such

libraries are collections of various small organic molecules, chemically synthesized as model
compounds, or nucleic acid molecules containing a large number of sequence variants. As

an example, each compound of such a library may be disposed into one droplet. Such
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as mcrofluids) and ionic liquids. In yet another
enbodi nent, quantitative data relating to the analyte

w0 20008e¢218%5 0 determine a property of the flui d BEIpGEE06/000050
i ncludi ng anal yte concentragjon in the fluid sanple,
reaction kinetic constants, analyte purity and anal yte

het er ogenei t 0070 an | ustrati.v l e, } }
droplg§ oS Pyl dh g o0 @e‘a%hx gommproialyavaiable ghasdings, which
are well&npWwa 6 liose RKEIRH iR thef 2. Thendthéd bNthednPkn$ioa TfaySor ifitance be
seases which can be detected include, but are not

used r%r Srisewrepinges At deteminias dherrasense of ik Arugdn sawiae or hlogd sample.
|ratory Synol? (SARS), Hepatitis A B and C,
HI[ RIpdn Kt apofher ephodpnent the mathess pE thenpressit |lnegngign may be

|
used %’(ﬁrlﬁ'@féiﬂ 8lystafBdiibn. oS ald NRLstradE Qn%gg@é St aﬁfiagp&e(? ﬁfegséo\fltalmng

e.g. via'the detection of chro
proteing candadifferenk Itepes enfl budfesse anch additizes inval chiyy metyi ensly dec hStandard

i.al ,sept.al efe RI8% vuI rtic
ol ) wBE e Shgr A SRR, oot
mlma‘ﬁalﬁzyadan:t ijolrycoss ysasim@t wi yexpersivap Iptf:otéinﬁ,g €2)s flekidilitlyeof clagdhg the
ag FI eet, etc. The present rreg%hod is.also.
erystal AR RBRESR SONEOUEPR IR PR it ElerTangs PEsonabips n cach tria,

and (BP@ddttol| it SapratiSirese P iHab el PR rdiRh R pels ENRNRILIRWLY over a

i nvention may be enployed for the detéection, reaction
perloa\l PREP tRi9 ﬁ@nﬁiSbTh@Pﬁﬁfgem sweniigmistableolshiésfy gll dhase seguirements. The
, |
e 5 DBPERLL i BUDSSIRA 01000 SAIPLRL 10 s b g o
100 pdswith . cgsimeciglin tamaitibse tef:hrwlmgmpﬁanhddroplec bf as ememplary array may

har naceut i ca erforned
be adBi8d TR FHeha g AR DS oh S P PR bG v iedlS) bogtiming the
additioh af aati ferehCsolutionio @il SropRy. Whére%ﬁﬁiﬁdr@lb@ dﬂﬁs@ﬂhﬁaﬁon solution
formof a libraries are

of  pEGieLReP b Prepe SO S et MY era BUICBYle combination of

the c6ifHeaR) ke SKMoBTIERE thvdstidiPEa] e£AYIRUPIRed. OWhBChE tfreet total
acid anecuIes contai ning a | arge nunber of sequence

reactarayqlame s 1AL andetha iatlestcdisnensipapmiinig OP tuchem the system can
provi{i{%:a ?rtgfa!’ JFe0 gﬁ‘fcfg ﬁﬁ)%sftlgfl? bggﬁmgfe ﬁlj com’re%ht‘ﬂgo leleattl%n The

e provi I'n an aut omat ci al
evapcmténﬂ ol e ersidin |cn&tsqlledlf(stahdad @rmﬂtrek,mfmniscb supirh)o et the level of 1
i nvent i L on

n the ar The .
aL, tropEE puibeli B, Plking ¥ Mabtiatiofeatpif Agotf Sy T in tho ot
In embedanentniwigrd e medmenae tef pRcelsitg tdnparthidndds Qr %&ﬂﬁ@@carbon
11qu1df ﬁgng %ﬁggq%%ggﬂg ?{ﬁﬁl ﬁig;)ptog)z qgglggzggl n&&tlg{ g(gﬁlr'r?lte at the top, cf.
also Béld‘&} %ﬂob?e@tdv%bratﬁ% %ﬂnbéﬁ%ﬂﬁﬂer @ch&%lr??nﬂ/ Con@ol1if rtﬁ¥ relatlve
of ropl ets contai ning proteins and different typ

humldbm fad sthe rameitdi off water i present Hin pthesger8aeroryrboe . hquld the droplet
evapoﬁt%qﬁ{edcaﬁ%gﬁgfusféﬁ'}%ﬁegn%dt he art for an opti mal

oteln cryst on systeminclude: (1)

uth |20 th efiBSdimeR @%&Lo S egerR rn%e%itigﬁ 'may be
(é?“@ ? gj (? ?I [ zg%/

ity of varying the Crys
used §wl lwndhmg dmr;g)swltsg euch as fordiastahce pasfcbrrrﬁng\/lvﬁmler-eﬂg assays. It has

: it ons c and cont r ol
provi Lo enc o PR hanshyifeivEiksiods v TOTFoh 5 peent dispensing robots
does Rott 4FRIEE eyl ViadYhty 2@¥Qhatdhe cells can subsequently be grown in a 3456-well
plate (Mere, L. et al., Drug Discovery Today (1999) 4, 363-369). Examples of whole-cell

assays include the detection of the level of an intracellular molecule (e.g. cyclic adenosine

monophosphate) or of the activity of an intracellular molecule (e.g. an enzyme such as a

caspase), the determination of binding sites on the cell surface for a selected molecule, the
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period of up to 6 nonths. The present invention is

able to satisfy all these requirenents. The size of a
waole@pliex7sdli spensed is nerely limted by the di BEgERE6HN06/000050

used, and can be as small ag 100 pL with comercially

avai | abl e technol ogy. Each droplet of an exenplary

arr be defined as a_.reactor. The reactqor .
detenlsafiln PP o osfioh B ulon praPPleaioy i SUFainRig St on the cell
surfaced@igt kOB dplatetichfsihemnt 36yl idchillinda 8aiGHI1SHAPHBkimity assay), or
Vgefe for exanple a crystalflsatlon sol ution of

of a
the d% célpgloﬁ aﬁééalgtq i aogmml% ot éqpoggfa{-geq.evmsgq agsay.oigherent cell assays
can b@Behd1by 85 aiopledd WitROSSiny! direeP Bt iR a Rblid E‘@ostratel v;h%ee desired.

conponents, "the method”of the invention can easi
As angggmiptad 2 drppleemal sontainge 8-dimersionad awtux matsrialieviieh ¢amfunction

' Sj it is Q.2 nl, then the )
o5 2 pfe MR IPor 801 o SAEETAT i B affptes L b patites
that povijeqstiysicalnssippyrt forrgdhereptr eils eofne. g oFighE2)oper ati on. The
evaporation can be easily controlled (standard

g 1[0117'@1]1 urke, method a'hdudeshumrbmﬁindg%n hblﬁlrhtﬁ? Flhat Qi)mbriés a iphscessing
ropl.e vaporates wihin 1 day in per or ocar bon
compfrtRits eI § Piss BHIsAst Qe mERRiA Ao Slsiasgber, as

describB® aBB¥H. PRovilink B RHPEBRS e ARITIRIPro®iding # dBvice that includes a
perfl uorocarbon |liquid, andthe perfluorcocarbon Iiquid

reservioy thafis |capabils of aspemmpdating ananlel member, sugh asior irstance p plate, a
. .hel ' ' | Qs o
ik 4 S 15 (BB nENPRYEA) 0Bl IRl v e

membeheAs idosanibed fabome, che snefse@atofithe titlet penfbler araycposbess any surface
Lqui d, the droplet.evaporation,rate can be adjusted
charaigb Ml o8 i5e; 0By RVORE “20elFY iBieBoh R s ih (S where the
methcﬂietiﬂclﬂddesf lp_t'(h&diﬁg eslelﬂéviée’lvtﬁﬁli iiﬁ)cﬂlfldf@%y abeesdtfit ftﬁitf is capable of
andl.ing liying ce , Su s for, instapce perform ng
acco %fa@@g 2 mi.’?_é@g%r%?er,p e Hﬁ%‘ﬁ‘bfi Syt ém}u%ééﬂsn%wgr% dnlet member
into th®'@kseflioH) QRS Bétnlihgy itRQ pfiRbdstnd ¥opaftfedt! off @RI aratus described
di spensi ng robots does not affect cell viability and

above; fhe cirpamiesential wal of fhe seseepin Whish fyrosthe progessing compartment
- t . . .et . Di
once 3854 oS 855 NS B, S s AR bt

suppoitrth¢ indies mdmabagdet ecti on of the | evel of an intracellul ar

mol ecul e (e.g. cyclic adenosine nonophosphate) or of
t 078kt iAS ayexampdgy thecirauoeetentialrwatbbEthelappgratug mayrbe extending

. ; S det erm nation o . .
nto (NP OF i B0 R AR By Ao B0 P By which the e
membeD Icallc bk esl;uppdr_&dlﬁ e rsotn gmibgqﬁnmﬁts_t the sﬁ&;ﬂﬁiaﬁ Yoef d)elrsli@lbﬂ @ 16dated to
. ecul e with such binding sites on the cell surface
provideg (stange betyperio g Reve i BT SRY diseshgontr aewmeﬁéﬁ%{)ase and the
inlet HéhBérl BhéH h @PadRrixy tHuk eoRSHaW to, BF déMiR, ARS BGEAUT RE pAtessing

analyte in a sanple in a reporter-gene-pbased assay.

comparipet e fecardingla g Hish eabodiandnim theeproressiggosimepastment includes a
space ¥RuRGH Incile A4 Rabact RBLASE 18hil: Bl Fidf 210 Rian engumpte of
a resp8etiliernanesinderenhtialenall ﬂlatnistdesfgaéd otdaptedcasupport & bachipsbyameans

hysi cal sup for. cell .adherence. anot her .
of a s Yisieio BERSH iowe® g Bloehif & sl ot e RO {ct v e 20)
and suppyfied dly thel RRGihidretiabKRaal et dp&eéslsﬁlg_(c“o}inpaﬁn&m K Sbsembled (see
Fig 211C§) . [0074] The nethod includes providing an apparatus

aln otepembediments gheogisuiferential wall of the reservoir is designed or
adapted to support the inlet member without providing a distance between the base and the

inlet member. In some of these embodiments a space within, or a part of, the processing

compartment may be separated from the remaining processing compartment, thereby for
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conpartnment, defined by a base, at |east one
circunferential wall and an inlet nenber, as described
W@bwva0278% ovi di ng the apparatus may incl ude prpPI/S8GHH6/600050
device that includes a reseyyoir that is capable of
accommodating an inlet nenber, such as for instance a

ate . bri,ck, or di,.sk.. I'n such_cases the t hod nmay .
examBlepikup g PRI (B0F drvines S LG BB chagrTremo g Mtstrative
examPle, BRSfilet RRAbEPAUP inditR SHIToREHRcOht itd1BwenbRt. ORI MRErted into a

may possess any surface characteristics, as |long as
reserY%;ﬁﬁ%ﬂ%% gy ofathgdnlef appnphes apayoseniast dbe base phtheapparatus. The

t i-pc i di Vi t hat
o816y ARS8l e of s
embodiménts the infetinembert dleo prowvidesl af least lagparti af theciesindiesntiali wajl of the

[ menber. into the reservoir hus formng the .
proce%)!rlﬁo% ézglé]g grlﬁljlng% &r‘irneﬁtap%%‘a?ﬁ-?%a%’ﬁ%ﬁ %ﬁt&l Sed%@ﬁ?‘%‘@ is'dhe physical
separatiay ay Hilewcfor cewdral piotessingVedmpa@imentietor B pregontr within the same

whi ch, fory e processing conpartnment once the inlet
appar?r'é‘ﬁg%fre'ﬁslg%rtﬁ-ded therein, is in sonme enbodiments

desj.gned._or adapt to support. the inlet nmenber. , )
[ 4Byl ea*ﬁetg\szgﬁgﬂeﬁ 1Ny FRLiog; m%p ugs providipg amprdium that
is imARRMIB WIS PRYLIA/d %Bﬁ@td(sﬂgrab.nfﬁ’e ftehddNEiRthieP ﬁnc‘i’tﬁde% Risposing the
_processing conpartnent, thereby formng a step, by
mediyip| gHo tthe precessinge epmpargmentbef sthp panperatus iproddesh such that the

conSIRRINTERSE 0 0L B, RSP 5L g oo

providingetht apparatist inblatlese én soine dnatseimets tprevidingedn e aiember and

. Such .a, space may thus.contribute to, .ar define, the .
dispoRf giPueo e FRe AL iR g i of Yok SrlaPiepts i medium
is disposdd ENPAkE PrRIVessiiid) @oPpRAGASE AferCBBTAl TR&hbdredsUBRE disposed
space b tvveeg .he base and at |east a_part of the
therein,, ﬁbtﬁn gpt Of{ﬂlngm 2 Aleyispivths a ggseEvQify Brayided first, thereafter the
medidf SP 8fspbaéa ifitol the FERFRIM bPihe iRV 1ce! At sﬂb%ecﬂféﬁﬁ?@l?éj' t member is

. adapted to support a bi och(log by means of "a step (see
dispoggdsigtorthy, resepyoir. Grhselatterecrnbaskiment ey iforsiostanck beiclosemdn order to

. r . . . . . -
wvoid 5 kgl el i@ AU HREI S g g i
into thesgrondsking compertiEegt. th@€)L. | n ot her enbodi nents the

circunferential wall of the reservoir is designed or
adePpt7dd Woersidepioed, atfhérmhetiumendyebe wddedahat ip irmistitie with the

. ' nce. be en the hase.and the,inlet nmenber. .In .
madiffy th S O T SRR o 55 R e ! mEVRC iyt with
dispemsiing & Hesined digaRisdropletthi AR idost 16 @Padetisiy nfafydor 1
blspeﬁahngr mlalie :hg ) rroglgssiﬁtnbg{ corrp:rr?%glnt, _thg?%byRSEI 0% example

e sl DB S oD IS e paver the ueaceof
the méaRA & tHe%t@Ees@fh@%parﬁ%n@hrb(ﬁ.: inURthadd ¥ SayeX ARB! €20 tddficts an

I
_ i nl et menber nay i ncl'ude a holl ow space at” its"| ower
illustratice ewbedimensewherg & rfodher medismy é¢ disposrs potnetheemgdiofm in the

he | . f_the.. .
e e ——
furthep :hrbquehss tpgaiaaﬁgrmldcrmmo. bd Iimmisoiilﬂesmilﬂ’e tlod ntddﬁﬁlelin the processing

enbodi nent s .t i nl et nemper so provides at |east a
compEREH A gy o 8 Lo GI<GEY S Fegfint He Erigeessa gompartment.
This @@PTTRF inkeitke BBired e oRRR A6 redent |VaSRBRorP b HAERRdium in the

enmbo

mbodi ments the physical )
processing compartment. As an illustrative example, the medium in the processing

compartment may be a hydroperfluoro carbon compound or a perfluorocarbon compound,
and the liquid may be a layer of water. In such embodiments the method of the present

invention thus includes providing a liquid which is immiscible with the medium (which may
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separation may allow for several processing
conpartnents to be present within the sane apparatus

w@ edo7/1e27¢5 Fig. IE). [0076] The method of the PEWEGLI06N0050
furthernore includes providigig a nediumthat is
|nn1SC|bIe mnth the l'iquid droplet (supra). The nethod

rlncl i 0si ng the um.in
e.2. ol Pty S e e PHERE S S04 DAt o8 bever dgefity than
that nidd@im} 4@ disij@tsﬁlg@ﬁd M Tid\id 4d6 thd probdiSink @bﬁbaﬂﬁﬁ@ﬁﬁff theéapparatus.
imersed in the medi um As expl ai ned above, providing

t Heo78pPamakotge | difbodiiignts NthBO ARIRIAD Qi B NinveMidY ifHRE includes
an inlet nmenber and disposing it into the reservoir of

providing 3 susfsctantiand disposing s sueactapcinto beevrvainpuch: thet it is able to
contaE‘ie gélH Mnkgiufi mmolv@t ﬁefeﬂ? Rﬁgcsgllﬁépose ?ﬁ@é LEEqt Eyﬁlcally the

ter the i nlet nenber has bee er el n.
surfacaardthélrbeesmdmmrdmgde\xhc ;ediunh imthegwecessing comipartment and the

i PR Sy Sy DRSS b M3 R G By

instarica be tseleeted & lowser die%l&tiﬁééjtehﬁb@ of e liq&P6MbE droplét@nd/or where the
for [nstance be chosen _ in order

| atter enbodi.
mediye. 15, A31q) 5t MERIG OPRiOF BFE QFISISRCIRR e EFoRPGiVB BN 40 e Processing
compBft@¥hiditifay 4180 BERMALILD 1876 & xjnidngﬂz |1ht@i‘é'cﬁoﬁs Cf?&xsrl r de medium

processi ng conpartnent thereof Wer e
in the proeaskiag mammmwndethadm@qr ﬁhsrepfrmus:bl aﬂ éhwbtasc or the

cucu%l_%?%ﬁgfés nzg%(é)pr enpirot%%s%{ P'}P%nt %ﬁgﬁlgat%fc org éima(.: %ompound

or i ere wt pensi
includieg an exiohicqcatidnidy mpitteﬁoﬁibmrmmonknmﬂmm‘unﬂl qui d of

| oner density may for exanple be added to the nmedi um

i 10879 pFloc esshctgnic angar foreiisfanter bé nat apdrecarbo ov@npound, a
surface of the diumin theg&gocess n

th
hydropgiflsorg @FRon” SoPOUKT (05 fy RFIHOPSTRPT GarRpotad (syRighcidich is
substiduted | by st rrﬂélbt\ye selotrodli fiemt theMpes® aohsiktinielofMBdsulfonics acid, a
i spQsed onto fhe nediumin the rocessin
SﬂPh%‘Eﬂ?BEFw AefRE0OXY T rAeidy aacgrlag)@f 1coACitl ide f dtosPhatE, Rich hydroxyl
groupf 'ﬁﬁﬁér&@sl%&ﬂh&%cﬁxﬁ%@%é&ﬁlﬁ bFel f38 indtArd 1Gholvd 1hytﬁé Al E¥amples
selected to be inmscible with the mediumin 't

incluqg; utears inatliwied i m@tﬁdecaﬂuorﬁaytmmgﬁcwohmtad;eam&uqrgnqnhawc acid,
h t4ren IS y ~4f

mdec%ﬁlg?rgﬁ%té{ghé g%gl rﬁ%%rcl n oria §gr%&?dévg?ftltzé‘{igggf%??br71’88£§’9’9’10’

10, lltlﬂellnlmmewnsaﬂuotdaé-opo@em;mg:sm&mr tanint .1,143,28c8,4,4, 5,5,6,6,6-

[ u Lrative i Nathe CEeSsin
idecg i Rt C o RRCeengar bhar v ror At prBH CEERI bR ehexyDoxy -
penta@olaerafcidm[@lmmbﬂn AbmmmrjrlgognWMBE-ODquUI Q,my-t&ﬁfﬁoro 3-[(tri-
enbodi nents th

decatlyplher T OrRREBHC D GRS D8 BN AT RSP bIS oxy-2 1-
ethané’mylﬂblé[f' 1bm saipl % %W’V 7 B8, 91R téHEbﬁfMUr& N- Pﬁﬁl -%:octanesulfon-

alreaa/ edIS OSG I‘OC SSI Ng

amidesf{he wpdivm sait bﬁs CAﬁeNO oﬁéﬁ§3109 -Qlh ah112l;ﬁa$ 3%5 ﬁ;ﬁ@'&ﬁ@ 8,8-hepta-
I I t
decaﬂ%blsooi)?)t aHes s:u ?l%t cgd aipggf g%%,g 4%’%5’?8?”?’%’%3% Pecafluoro-1-octane-
sulfonyﬂr’ﬂudmalﬂ; NICAS Ne 18680022461, 2-[{B-D-glactopprandsyidxydmethyl]-2-[(1-oxo-
i ncl.udes .pr.ovi di n surfactant and p

2-propgiy DS T HOBART, cSRoNs s BE « bbb o DS T trideca-
fluorooctyl)-ester [CAS No 190002-24-5], 6-(3,3,4.4,5,5,6,6,7,7,8,8,8-tridecafluorooctyl
hydrogen phosphate)-D-glucose, [the monosodium 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 monosodium salt has CAS No 142740-66-7], 2-(perfluorohexyl)ethyl isocyanate [CAS
No 142010-49-9], 2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-pentadecafluoro-N-phenyl-octanamide [CAS
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contact said nedium and di ssol ve therein. Any

surfactant may be used, typically the surfactant w ||
wheoosabrei ed according to the nediumin the prPCES62006000050

conpartnment and the liquidxyf the droplet, since

surfactants accunul ate at surfaces. The surfactant may

No SR HBENRNSS 25438 8640 105 SR IEALIE 25 skt uoronn

(2-hydr®xpdthl)-Al-biopyi-thdolibeanéssulbagRide EJTA D INO 34002 45- 9], 2-methyl— 2-
he processi ng conpart nent

t I d
[(henilpeatiucsoassy s aay Ry S 2 BoDRRGS N bihbL o] GEAS No
1465@?4 Ees (b b% Wd{' bHTS 68, 7t 118,80 ﬂ%og@ Wob&?ﬂébeﬂ?&esulfomc

he 1’nner I's’ t héreof ,” such as ase or
acid [ﬁler sodivine sah hiiSaCAﬁeN o (3} 66TpHT; él—{lly:pﬂaﬂe:aﬂuoﬁoa ctiyritenzenesulfonic

. e RGP 8 SRS ST 0 4008130, SRS 5

penta&dmﬂmmf1asxmty1)myncf]d5enzmmam héd &hb Ylﬁfn@&ﬁﬁﬁiﬁ Ralt has CAS No

d dro erflyoro carbon co ound or
17651&%?1?2% E(eaae ¥ Bh?@ﬁﬁlpaqpanw Aici acid (b8 soigm galt bas
CAS mro a1765l1§15)6 %elr@%ﬁ@mflr@mztﬁlﬁnﬁmw Ixﬁgzaﬂl_\;ﬁ%bgsgsgs 9,#,15,18,21,

f oni c aci a sul g}onam de

24- OCMKWPQSCl-aBrQIhW@ nagidsh E3Af e 17621%1hﬂ?dirbkqthyl[(heptadeca-

e SEONRATIIRE PR EBIRSAISR AT S s
4], 1,2]@,8 3.4 Wt@@demﬂupm-@mmmmptﬁﬂmaaWUHch acid [the sodium
salt }518 ng%eﬁ\zg L];ﬁbﬁ‘g ?6 Olgﬁaa[g fgpméégtgﬁggrl)gtgggyh)%%}:h%ﬁo 5 2,2-tetra-
ﬂuorokﬂlble],-l?,l%Z‘-te&aﬂu@mﬁeﬂ?aneﬁﬂﬁm&; %cll ¥the PBtadsidmlsalit thas CAS No

henei cosaf | uor o- S- oxo™-undecanesul foni ¢ aci d,
707551§QE,9b, 2. §\I-;§3 ﬁ’lgl’eﬂ'g(lcgu@agugo)propyl] -2,2,3,3,4,4-hexafluoro-4- (heptafluoro-

propokﬂ-ﬂﬁ&%hﬂ@ meak N%X@ﬂﬁfz%sf Qg Iﬁ fﬁ'{jﬂ (h?;rtadeca uoro?st%l))(SI.]]lfonyl]-

,,,,, 4, 4,5, 5-oct af | uor o- uor ohexy
glycme [ﬁmp@tﬁifﬁunn seltchap @fé&‘anIﬁa29shb§1f7a\,cmsZ,&cs 3etipa@om2-11,1,2,3,3,3-

hexaﬂ%o?oé’b @&&Eﬁﬁéﬁgﬁ&{;@&gyhoci@gﬁg- f@u}é%of’ XY ) N8*%R4001-47-01, to

rop I C acl
name hlféWw.- [ phosphi ni cobi s(oxy- 2, | et hanedi yl )]
bis[l,1,2,2,3,3,4,4, 5,5,6,6,7,7,8,8,8-he
r {088} afBxamptesN- of r pesfluokecattonrsmsfabtintsamalde [ihtlade polymeric.
It _has

compdits ;"5 Sas, " - pidRetopteppd mippkdare Lgrifuoromett
ethenyl}-od[ 2 {sUtftaMictomop)antind]-2-fRo- &(ﬁxfﬂloﬁ)xﬁat?l%tﬂegxl SJI%]-poly-

(oxy—lgggglggg%xg ?&A or %\Icl) of?ESaOrE]%SSdﬁl (];]?nylx-[f2l [l[J(%glllacosat{uorotetradecyl)
sulfon r]fa@yianﬁﬁé]@ﬁl&ﬂwh? erglsb(%ﬂﬁ'i QYétﬂlm]%ag/ﬁri le%&% No 83995-63-5],

glyl)am no panedi yl carb
polye )316364 Y5015, Bilmrﬁ}lqr,oét?tsf,m ethetlecE¥ASior doct \A7$82-68t4dy  o-[2-

[ethylﬁﬁ‘{f’ia‘?gaﬂ&%?g‘?@%@l}ﬁm?%le%hrylld IR g
[CAS p piis pIEaNe].08) uoze[ge[/at}m[t;mnmommdmmue@mum@mﬁﬁlmhyl]-oa-

hydro:iybp(iléf? 63]héf]re Iggg@élg [@&A%M§?3$@g’z gbezd ?2 zE[(I?ép%idecaﬂuorooctyl)
sulfon&il%%g?l@hﬁﬂ ;ahggm?@mk%sm&ga? chthaﬁ}eé@rit [0AS &S 5&1950 45-5],

érerfl uor ohexyl’) et hyl Tsocyanat e
N-(2, S@hxdm@mom ifluoro-2-[1,1,2,2~ tetraﬂuoro 2- [(tndecaﬂuorohexyl)oxy]-

ethoxﬂ abetdmpddt iC?&S&)G 24%58 ?] pegt @dc%ﬁ?&yg@lglﬁ OIJ\I'[RGngXAﬂuoro-

oct anam d
hexyDoxynefiox3]-Boly(ekys] , B-ethabediyl) i Bitlfiu@, 4t hes TAS No 496850-57-

S NG AT TR NN

propyl}l—»cdmydwky—pol&(oxy-l 2-ethanediyl) [CAS No 37541-12-1], and 2,3,3,3-tetrafluoro-
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[[ (hept adecaf | uorooctyl)sul fonyl ] met hyl am no] - 2- propen
oic acid ethyl ester [CAS No 14650-24-9],

wWR2q02/122785 3, 4, 4, NJNASM- pent adecaf | uor o- | - 0X00RCT/SG2006/000050
-benzenesul fonic acid [the godi um salt has CAS No
131666- 65-4], 3-(heptadecafl uorooctyl)-benzenesul fonic

2-(hefaicsbprogoR) ?ﬁrgprﬁ‘gﬁ%' agidiponymer] CARNo 36069-5217)
P R baPIIR Y ek e SR LIS fero

(oC CHQ)Q{DHfﬁﬂMﬁ&lQﬁﬁfs%ﬁQﬂﬂe%&ffﬁﬁ@&t& ﬂb@ﬁﬁﬁ%ﬁlihtfegéﬂ fForA©It6 10, and k
the sodium salt has No 176515-56-

is anl\lmt@gm from| 12t 200p Mt diflpsfeatiye Nexapmle, r@xgﬂsmecevg sppfagtant is

o2, ?’&]A% 'No’ 5@%@%‘@2@&%}1@% [qgldh ’%S,l[ (%%Qggécgﬁl%%g ooct 9%\8 No

8239754860 ndxh |iHustratiye lexpmplearies blyfopexfluacd-surfictent sodideoxy-1-[(4,4,5,

56,6778 5 955 el ?’oéfgﬁérmu%ﬁsﬂwew% Yo AL,
ig@@%a&}%&n’é& d fu?tﬁer nlciu%%s Sdos%loé'lmg l g rcg]pa}et 1nto the droplet inlet

channét bf tHedinfek wgeniHep. el filspeyed Qﬁ'&}ﬂ&)’l)s meédied belbwahe conttRLiba that is
2,2-tetraflu o ethanesul fonic acid

incl un{elplﬁlgr g:&;gégajmlgtaq}{anﬁs In-pame s contractlon prevents the
drople\l!‘ tf&n bR eBMl}l?)f)‘a @rtﬁé’ﬁtdgle% ﬁe@el?anﬁeldfhhﬁﬂsalfelsﬁ&[ it will

(hept af | uof opro T oxy)-but anam de }
be apgrpglggadztar thpse skilled in the art that the method of the present invention does not

el 0L HESELLAS R AL B 88 v i

dropl&, Such, a’ﬁrac&ivea’bicamﬂmt thaylassidt,o2 b8, r8li&t on in the method of the invention

inclucﬂae o%feléﬁéi) %f{ell\gr at] wm) ﬁlx ¥%alr %é&p et'- Rf %pﬁ\ as for
mstark_;!i amﬁinepolaf bdae rbgibn 09 (aaﬂdippblﬁaui’rﬂe’t(iﬁéiﬂﬁéi k& n combidEon with a
nmeri ¢ conmpounds_such as

non-Pslar %q%‘. dpPlEh ORfAS RoREBPOFPIPHYCARS| 1D forqss be drqplgtiiplet ghannel.

Althoﬁ?‘f"%ﬁ r11}.‘)?ﬁr'eltus ma be selected that allows for such attractive forces, alternative
Wt P- f i s"eptafl uoropropy”®am noJ*-Tfl uoro- - Ct

meang mamhﬂ wiedtdsyexplaieady tiogy As liegdy explgingd, Anesomenerobagdiments the
contrz[cE‘F}; 4[1?{ hRededof Qller d eteér an 15e diameter which the droplet has in the

nonacosa Gor ot et
immisciblé oredivng rvapyth ssnfiilibal] into the processmg compartment. In some embodiments

o agyste! o erombodR Bl oy 5 BRARR B Hedorbaaeifilar where the

11qu1d&lr et hdsABeNeh@ ¢ed Gupi) A3ucham| electric or electroma%?etw field, including
yI f "ept adecaf | uor goct y*sul f onyl Jam noJet

an alwaﬁya (06 BFoRsstisrceieh-asthg stspgth of| the sams myzaésmbe sedpio, further
contr(ﬁ tf;ezp&s%(;hy of fhk Q@lﬁf&% fet. UnHRRE l&%&dglﬁfmg k@l@}&@lse&eélred to

roxy-rol y(oxy- I 2- et hanedi yl
alter tbg pgsmqrv o%yhe lmuictdl[op(eh erﬁ)am@taace wbensdbe lifyid droplet is to be forced

ul.f on yl
throu%l_ h}i’ dr%l)t{;l?%%? 0 %«l@ i{% n‘é‘&f“;‘ﬁl)‘ [1tCK§yl\%e desired to provide an
appar5ﬁ5ﬁﬁt’£ H5s ?ﬁr;fafxdlﬂs (vﬂtlﬁlzoﬁkr b%l dr Ideuwisﬁleﬁmlably 2102a|~fﬂmftj' t® i Baqdid of the
11qu1d rﬁé@?]é Bt 5 é?fs@g \fqgéuI %38@9 o%%t(%re noty}nmted to, the base

reglon?‘bf %1’16.C &@é@(@é Ry ﬂni)artﬂ‘l’exﬁt[ Add hagsmbd %Qrtﬁ’@%}ﬁt )nember Selecting an
oxy -pol y( oxy 2-et hanedléé [the lithium

appar@tsw Wlth syrfeges ofjsuetolegsafiigity ngy avaid
igui orteq B BPRRk e ulalesnn gy mistaggeiton

1’[(ﬂfﬁgf3r qjﬁﬁ;o]smg the droplet into the droplet inlet channel may include disposing

e gctlon of undesired forces on the



10

15

20

25

30

w- hydr oxy- pol y(oxy-1, 2-et hanediyl) [ CAS No
37541-12-1], and
wWQ2®730238% et r af | uor 02- (hept af | uor opr opoxy) - pr opCDRGL06/000050
acid polynmer [CAS No 26099-32-1]. [0081] In one
enbodi nent the surfactant has the structure

CF3(.CF2 - lc-OH, i ich mis an
the dFqRleI SRS b 5N s SPERHaH o6 Ga8 M ERRy iRdidipg anywhere
withials# dbové {8 plodbRAR cc_frﬁﬁ&ﬁn%entt.oD%QQ%iné\%é bitopfd: iAol € droplet inlet

exanpl e of a respective surfactant Ts

channgl (1pay inpludes formang; the denpiat] taieatlynby Idjspensing. As an example, the

XY g2 i
dropléf"zg%ég_t%gq g[?’éﬁ%égn %é&gﬁ%@?@@%&%ﬂ n%nle[éﬁ:@@egﬂﬂet channel, such as for
instatpedieofyeltyf busdewaysrabave thetinles operdeprf the-drépletdinket channel. In some

&) 7 8 9.9, 9-tridecafl ugrg-J.-axononyl )am noj.-x .
embaits f e FagihophhiBs s e Bodlet it iSRG il Mgl kitred into
the itineib¢ibieSmEdianD shad thaks Mecedlr diBpREd i it Bet ROcEsiDR! &mpatinRint of the

channel of the jnlet nmenber. The di sposed droplet is

apPARgiEa il PRI BRPediEeRS e AHroplsh 1t Armeds withcthgdeapactive Hgmiscible
mediGhOPh e EdUr&d of Qﬁ‘%odiﬂléhéf gffl?heete RGNS ihi¥ition the droplet is

contraction prevents the p rom spont aneously
causqgato henignmérsesLighthe immisaibleenedimnelf thhdigual of the drbplst is of higher
. Ch,. it Wl .apptegci at ed by, t hgse, skil.l ed § .-
densipf B8 he dpytitts ARG CRRHEE ML TS Tod Bty Whew i s of
lowendénsitegitifloatsr @l yhengurfaoe af thieamicdiom bo itCA8erdde tinake dirB&ion of the
urf%g atusg. of the invention and the |iquid droplet.
suria A ve forces that may assist or be relied on

[ hod.of, t he i nventiqn_include for exanple a
L Job8h . ER R axonlet s i bRt dn il e e perticA e Ty g mgans. As
an examPUs; A dispehstr thAySbePrRidRINANIRRINSEr MAF BmbRY! MY Ritable device or

non- pol ar inlet nmenber used in conbination wth a )
mechapismyyg) ozder tp pupvidel poh dispensg a drgplehof g desiead e dapuaples include,
but #&Riot l13ived’ B, GRSz0RlecRicIpPREGS, Sitifde ?‘mﬁlﬁ' 9Beristalti
! an appar aﬁ_us’%gy .biee_cgléfl fen?t ga(glrs’t_ Eat alto %?%)erd @ggﬁ&g’ BeHStamc
pumpst topgle-pfivdispensingsinkigt dispensingu@nciwting syringetselensidddispensing), and

. i : i\n [ me._ .
pin BB OB S sty e ooy RO S LAY o380 reigury By means
of thelidespetser thehdnopleheayi mneiecembddinient be didpogEdesntbdke surface of the
N i mm.sci bl.e medi.u ichis filled jnto the .
immilgifle BTG Al Foneing Ph SEufeaton i tHleh PReskp of a droplet inle
chani® @€ b lifleOmember 18 @hstBERENBS difhehi, €bidins@Ycd Whedenthit ABESLy of the

be.used, in partjcular where the liquid droplet has

droplelgligyid Kdpyeythaa the mediugy, phthg preqesying pempgrtment, the droplet may be
dispefde@CodyMRRENEtb CthE | ' ' td i
Bl St e PO AR, A AR sqpin e
same} and) sehgequently rierpasitiomad abbve e igdotsopdnang of dtdpéet linlgticlhnnel by

ropl articu v 4 nbhodi nent s ere.it 4
mean; 0P Sionel® dr 1 oBhict 10 TSR S RBHRee B o vet mother
embotimienit rth¢ alpgdetvwinay ebet BEpéﬂs?@i%tedﬁép ra;lnlﬁi thes mfrthcbecﬁf @ﬁﬁ@ﬂul m in a
t hrough the contraction of the droplet_jinlet channel -
procefiing SmpErTREN; PY. F1445S [ RANIASE ASPERIE aTVEre igireiadte dispensed
tRiek mRgaR Médstireti 0¥ Wy Rbarls@FAcaBRBLA didl1ds6d MR URS fatdbt byplicati
T e ar Yy Rraris ol callenfab i osed i L ekt biplication
2003/P2Q95%66t i ve surface include, but are not linmted to,
t he base r.%gi on of the processing conpartnment and a _
siP08¥ e A ingivatedabeve, e soae embetliorantn¢jspasingoiba diguidsdroplet into
i f. | 0 nit Vs i d.the .
e i S QR OUBD, UOMALS TN OB e pocsin
compartment. The droplet may be dispensed from any location within the processing

compartment, including the side walls or a device inserted into the processing compartment.
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liquid droplet that may for instance interfere with
altering the droplet's position. [0083] D sposing the
waele@phet78s nto the droplet inlet channel may i neCTI8€2006/000050
di sposi ngt he dropl et anywhegg w thin or above the
apparatus of the invention, including anywhere wthin

0 ove the ocessi ng. conpart t.. Disposing the .
It ma by eSrer Bro P SCRgisPaly FH G EPRFHelet FRRmF e fba mechanical
mannéR &l 0¥ tHe\@nitheineé  theYsahfealil Yorky efibe@igitats"dnoAfe 8Pa dispenser
exanpl e, the_ dropl et may be di spensed above the

may be nsested jappwheretinto theopiumisciblg diguidhimthel prosessingagonipartment to

) . i t inl - Pl P
GspelfERRREIECMIAL LY, Bopl AU 20K ey ) iy QBB A e
nozzle meaynfer hosanse beradedwander enirefiet idied phatnel, sodhatpthe dormed liquid
.and/aor dir '

{ [ t ed ot ' ' i bl ' t hat
aropt 8 35 o auf B 4 orle o S BPisE A e Pty force. In
someagibddiheifts a dispeisiey tubshadh B MeSndAR o PPikFdhsérS i @rd¥E inserted

ith the respective inmm scible nmedium In the course
throug {1 GrOBjoh GuGhFBARRS aF QERiGiear el 45 Ateeh i Er Anthergtie of a
respefiRPdi§fentifs GMESRGy havds ctIEREGRY t}l& is Bﬁxﬂl%ﬁﬁ R Entraction. In
medi um q ropl et I gher

im If the l'iquid of the Is O
such gahedimentsimdroples maynbes firimied umdeli thm contradtiverweisli aatroplet diameter

-S| | nt . ' . ere it is,of | I nsi t.y,
ot i 3 g 8 R MBS B b P G0 pos. .o
by meams ofibuolyaney foroe Af twdhurther fliseatdfe dxamples dbtiandispOdad tube, the
VWere the droplet is dispensed, this . be rried
dropighpesgye dgersebHEmeAds e Bioap(io o & car LSl hsypipsate tp or the
capillBfyonibél 8y b8 ifeB® 6 thd WO pRIRII&Ychamel S thatitsCodBNieGeaches into
or mechanismin order to provide and dispense a
the proeessingtcogipagimest The gesprotive dispamperasay penteindhe Higuid of ghe droplet
s ; e . VI _
o b3 s oy BARR 0L, POAF B Bo YRGS e cn o a
to forgh gpdraplenin aimedien. do Sfpetititarthe( breakingiofig drop from the outlet of a

. [ - enoj L.spensing), 1.Nstransf.er ) .
dispefiath, MO RO SpBRED Ul I oA B HHERRGE hos gleophobic
coating rsech eas) a Pyrfloeepabof file slich pesSksflohh ¢cfilrabgl &bg@% In some

i,h one _.enhodi nent. he dj sposed onto. the surface o e
emboftiaeblE £ GHBN G it Y P6 teames REOTH b Hsnes dppptrm the end
of theatfp. SatieineMpas bN@roplet f16h:O BArESe hsdll ediciaasIRedr iRfcoRBination.

inl et nmenber. I n another enbodi nent, for 'i nstance

We0ss] t e dliei enibodRhierit@ iGaRPER bd didpdrded ﬁldli@mg,r irktd & droplet

) the mediumin _the processing conpartnent, the droplet o

inlet ghanngle Thiss Gam d& Ackityah de cxting ehmechanicak orse suple as a positive
dsBTAS G | Tt Gt B

pes 08 th GBI, M) 8 3L BPSRTEL B0 e ropl

inlet @ha@pqzleqbowmtgq cortiractien thgyeafe Mispensing thedroplét dyomeans of pressure

| | &l.6: (inel udi an el ectrostatic.fiekld). .In
may {504 s ) Bl ot PRLBy BisF e RBT et i wfifbungd Biow he
dropleti toepask ythe ndoatradtivng ulidrelee eaferiag nddi piotdssing d@)&vrﬁﬁﬂ;ﬁ&hﬂ din these
.0 r nt by neans, of contagt dispensing. re .
embowﬁeﬁiﬁvﬂ%w&n%a@@demﬁw 5{0@ t el she i eifdbe resistance of
the m@dfim BYd MRABSfoRhatRNCSMeAdrdplefliaf ¢hed EGirdcRot/SORA Bfat droplet has
aptﬁl i cation 2003/ 0209560. ) o
passed the contraction and enters the processing compartment, it is entrapped at the

contraction and remains in the processing compartment.

[0087] In some embodiments, the method also includes charging the liquid droplet
(cf. Fig. 3C). In such embodiments the liquid droplet is typically charged before contacting

the medium in the processing compartment, which is immiscible with the liquid droplet. In
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[ 0085] As indicated above, in sonme enbodi nents
di sposing the liquid droplet into the droplet inlet
w@ b@nned78s ncl udes di spensing the |iquid dropl eeCT/R6Z06/000050
the processing conpartment.3The droplet may be
di spensed fromany location within the processi ng

art t, incl din he s l1s or deV|
one of fhsge FBR0GIeBLS he T5PEE §%nﬁ§ ef@ﬁ%a if £ Aol Peforppiigdispensed. In
anoth@h %B&ﬁﬁfé‘nfjﬂfeelﬁfdld’ dfyplét el 'dfsﬁ@m@ebl ﬂrEtt-o férhﬁstgﬁ&pﬁ&h a nozzle of a
i nl et channel, e. I'n_a mechani cal manner, below the

dispepssht Whereaftsn the fqrm@démnﬁl droples érbeingrshareed fon examme bVéneans of
ioniz&H aift \%glf%:&?ﬁéd 'Egé/elngﬁlt lgdeiﬁ 3 O‘g%ea{&’é@tl%lgpar Lﬂ[%? example before

I M 'scCl I qui essing co
beingddisprasse A hquldrmam fr insfiree detdharged owhether sefafe drafiler dispensing,

dens t han t i nm scible |i ozze
by mE el AR I Bk o v eSS T g A fco’s V-
Block BReEtrésiaticl sHab®e. Tt Shoulll B @Bli&btobd thit] R ChEipiey, d)nl!;nél@{rged ions
a contraction of a droplet, inlet channel by buo yancy

from pae electrode, siiher nosisyeioRBAEAIVE, artapleased fipm atfearg@u dfangscharging
dev1c%£§rgurbgéﬂ1lt1fgﬁg¥ : zﬂiaﬁfé evfrherﬁ ﬁesq}erdQHéj dan disiY Bglgcrl]apﬁ?dgt.o provide

i nl et channel e I cte
adisptﬁserAus'ﬂs&mndiﬁa:aﬁwrgofmtérest he outlet of a respective

di spensi ng tube nay have a cross section that is
S rfﬁ088e}r Imhatmqulimercts) whereahé dropldt s éiapﬁmsemimhe rien¢antraction of the

o 3 o, RS B RIS Y v o s

througlv &d ahiu&ctﬁbrﬁfmdi ¢lie doplehanlelr chahﬁél thetedly tfdnsptﬁﬁhg thl: droplet into

e RS sl o8 bR LRt b S e i

dropl € 8 RinelediBY iR ﬁicﬁf&{gsﬁgel%‘trd@‘ﬁﬁsﬁ&cﬁ sacl ke teedrbpRt R forced to
a capillary tube. The pipette tip or the capillary

pass rfhg coiracter of & draplst et Cé%tpﬂl ebymeally lruhsﬁnﬁelpodnnent the
11qu1(i5&’r [i#had lg&n e g)efo?@fslﬁgfa L otHIE eRibBE TR f methﬂd includes

artnment . res ec s enser may contain
eXposlmgq theddroplet toea dragpétist ﬁeld Gudeﬂmedlegdregleb is fadeedtte d)assothrough the

contef 8 8 WepleChfe by B R st A o Fpctuces
expodifiethe rde(&;ﬂetr’tg both amdglmmcfahd mﬂel‘eetrmﬁéldéhuchf tha tH¢ drophes 63 forced to

pass Wﬁ#f g(?rgragaﬂ; thg :ds %2%1{&;; el ¢ 6}4@1%2% cggttra:ction is of smaller
diaméter fhlah AhO aRkReR Whikhnuss &ldphs higin e iﬁlﬁﬁsm@lesﬁe@ilﬁﬁy Qﬁ is trapped
In sone enbodi nents, the dispenser of a liquid

underyi qbaveﬂlewnemtgwnt(alpé@)eaka@thﬁr @plbpfimﬁnt ﬂ@ depplebis a illﬁered to pass

throu%l'}}@ln wégﬁ% F§r§ B?qlﬁ%a%%o g TTR)B c‘[?lg%g% ot dﬁx?éht the droplet is

heavienthadi the meliam| thapnsdmcladedam thes pexessihg minpammdnjz Ionye another

ol oG e i AOPRE . 22 R B GBEMRGR IncHles exposing

the dfIpRSE 30y cOmbatatibh loff b rebdotie fiedda e lekectrastakic fkld] aQﬁag'metlc field,
can be dlspensed into the, dropl et |nIet cha

and %Weﬂ’c spane gmbediments the pracesstis oply: g opgfothe riéft has been

f+op S . i
B A S 08 5 it

compamngm i eompcqmmdlm@ltpmdmket d® nﬂo\a@d opdigroedh & phss through the

B T ) S R

the mathoyd| éte elscti‘lc/g’(@netid‘lﬁéldhg)&émﬁﬁmw edies tlendeplet is trapped above or
below the contraction of the droplet inlet channel. Where desired, a liquid droplet may be

neutralized after charging. This may for instance be desired to enhance the ability of
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the nmedium and the deformation of the droplet at the
contraction. Once the dropl et has passed the

w@omrneasss on and enters the processi ng conpar t PERSG2306/000050
is entrapped at the contraggi on and remains in the
processi ng conpartrrent [0087] In sone enbodi nents,

cotfife BB B 3P 0 S s i B s o

commiefcidliP laQﬂla'bl/e dedices dsRRf &Y Siied't aCiBIoEk tuEBgiis! rﬁh'afger For
t he processijng conpart ment, which i s i mm scible with
dischargigg) befhiRSHVE e negptivhioncgenerainse besrsaripeiete and gensrate ample

charg(l:s' Soth bi bgn?f“dr%uﬁgl 2668 n%t@‘é;ﬁ*ulﬁ%%lo?ed”\‘ﬁg fof g@%’rr%&fm n purposes,

di spense I n anot her e I rent the I quli
amplecingqyatssafcboth pesitive dngrnegatitessharzes ooghtdo e prdvidesf toa target object.

h- f
Dep elgfel %ﬂs ar gé@‘%ggéone ee 3 d]&aﬁge ogenprg,tﬂrzgrb& a‘ihfp. apparatus,

neutrafibsgtion cia hiapysh, loeallgﬁrrtthnonglhdlm thetknitiby cHip appirgtad.i vel y
charged, for exanple before being dispensed. Aliquid

nﬁwsppr Ih seharadobencnisbd methuel dftthe efeatién, kpadifi@the droplet

to an&i‘} nS| n lgk%_é\]}gea segfr Cﬁ[onﬁl (gargl ng u3| ng @ ja other

embodﬁhl%ﬁisrébﬁfo% Ctheh@oBRE -to | dn SReWcAnfeHE q?erlétlﬁélgdésh Qtttnactmg the

for chargin onl ﬁncharaged ions from one el ectrode,
dropleg; Attaptingand{qrepd onlet, bygmeans off ea sletricrfigid say for instance

be aci\RA %gtl)?eal}@ QY e%c%% 3&3 gﬁl\é dﬁﬁ&tg 8 g&g&# iRl ber 8de is included

aval | e and |re can be a
ina d@\ocqomfdhc thyentioh ésppm&eﬂor axarﬂplamfmdmfofmntdlmoaﬂnp (e.g. F1g 4B). In

somo kit hOGRRe HBERR ARBTG5 cxamot

by msahanf\ @inizedhidr (6f1 Figd 3CY.PinCdideyerfb@mits [this @fophet li9 vhdrsled before
droplet to pass through the contraction

I I qu
entemi‘%] Cg??)ﬁ}e@%‘mil ‘nl et channel, thereby transporting
cor[part ment. hij

t 0 to roceSS|n one
ﬂf!}é!ﬁf n@‘?u?m?ﬂ&f‘]‘?é‘fsh%]&é}f* AANaEIEC £2194s ipppliadn the drgplegmay include
magnélicGRttedlest b aithed &k rekﬁosflﬂgeﬂhg drép)é! td A AserRAc field exerts a force on
el ectrostatic fjeld, 'such that the droplet is forced

the magnegigspartieless gk tthe %n@rpaket iagra gholenes ﬁcrrgid & pess #wough the
contra@tlﬁﬁp BF lhe EYOPIGAnle¥ ch'aﬂn%h'gg? ?@ﬁ%s ?als Qt?a&ﬂe&‘ LUrdrepelled by a

et has "been charge
magneéwt&!ld e 3t sntnﬁer mnmrohsu ncharded dmpﬁnusnrag dletricfiepd Ehcluding an

e u a the dr.op f.orced to
elecm%g%gfpﬁ r)o Eré eenizbo h%)e m8$nett‘ﬁeéegﬁa dp F@Rheﬁdﬁﬁ’e&i’m the droplet
enters ¢Hamﬂ501blmyﬁmaMdﬂeﬂle@ﬂméh igtarertthan ﬂi&hb@@aﬂleﬂ@ihﬂﬁ%‘é of the

| bot t
contragf 324 drop|ed inleamnsin e Sromeids GERe] to st Hhecntagiopdysmenns
of StI‘O{I/l\% meApabtid RfRcds0 pbA Géheval OF tﬁé"ﬁag{e‘ﬁglfﬁs‘ld it &lop fé?"i‘éiﬁﬁhs trapped

ere the contraction is of l'er di ameter than
above gr hetewdhe gpnteastion émew 818 oy ey foreetomghe draplat iihnes strong enough

[ L& t ggﬁ r r
to de E supr a%fdp eﬁ aglrdlo er egjrg rr%l%tco? ﬁg&g)r o&ied‘i%g “%%{ 81\?@&61 The
magnetio gaatixfl;est tmedughmmh earrrrgmgimms rrmg Ikrgvﬂelemmrfa‘ce %m&vah)a.fﬁmty for
. Typj.ca in this e i e roplet is. heavier
certain Hi iR RS HAE® 1o HEY 18 PioTee RSPOSa BHFIge acids and

other &)ﬁ[ﬁ@@ﬁdﬁWMgneh@ piificled My RntaBT RHERAELAbT SipeRBadnlBc material.
i qui.d dropl et to pass through the contractl on
Superrp?;g-geg@ g@te&@b E5poryls to a magnetic field with an induced magnetic field without

a resulting permanent magnetization. Magnetic particles based on iron oxide are for example
commercially available as Dynabeads® from Dynal Biotech, as magnetic MicroBeads from

Miltenyi Biotec, as magnetic porous glass beads from CPG Inc., as well as from various
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the droplet to any conbination of an electric field,
an electrostatic field, a magnetic field, and gravity.

wo poogamsenbodi nents the process i s only perf oOPOESGTNNG@00050
the droplet has been allowessor forced to pass through
the contraction and has entered the processing

ot TR IR B0 TS0 B AT B S8t 2 onat 1. o

Novag8tl iy, tb hamnbadewyMARAI Iﬁhoﬁd?u@lb@ﬁis%ﬂ oh RBSRRIabketlc @ Shd FeCo,

In sonme enbodi nents of the nethod, th
as well esclepromegpgiicdte Bafqceysials Bavedraen ﬁlafecwed dbt example by Hiitten, A et

t bove or bel ow the contraction of
al. (IS @&lgr.%bé@ iﬁ{’ﬁ@%ﬁ. . tior

I'et” et channel. Were desired, a liquid
dr t fs [ ' . .
[ RBSEL RRELRSShorl i S LIRS s B imvenion
provides:mpharaiitj/ phiplet merpugs anddor airtra¢teonki Ipusothedrfdjdsetembodiments the

appar%sglcqggxgy uEaélgr f; ﬁgg&% ﬁ%%nnisa Sc’:%ﬁ?rgl o yg?és%e&lvle%pparatus

may B¢ esdrin ﬂieahettho@ bﬁﬂﬁ%eseﬁﬂhvéhtﬁ)ﬁh%@i ¢igbodd@kiits B HelrhatBod of the
and negative on generatQrs hecone_active and generate

invenigp| raax Highygle LisRosig Py of diaurledroplets i thenplurafity of droplet
e SHBHLA 1) G LR L s O BUGRRRE et o pait
of drozn]qmﬂet ehapaelprag: |1d@dn¢d1amcalangmter abjescribedDboradh nlggbrdISpenser
may foE ?ns%%lﬁg %%) a%c&t%ﬁ eﬁ%ﬁ)@l{sle ?gyﬁfdrg I%Eaah S&g@ Foc%é‘?rrs 1%” processmg
compattmenty bouplurdii&y eﬁthspensei’sl ma;almepahplbyed at[aOdhﬁfb] tnhél M‘iallustratwe
ox ﬁogdl nent s of 1% net hod of nven é} turali
sk BEETe 17150 OGP 01 PTG 1Y Feaih 5 deigne' pluraliy

of dréE18te lihtonOpltRgityl6P@loplet idlex AR sotthasal, 3Pd skRcfell BBpulation of,
enbodi nents exposing the drop let to an

the dgapists ?liedwﬁéﬁinmlw PREpetions of thecaluzality afcdronigt imet channels. Where
desirél, Qi E}S{g}g gﬁﬁﬁ%ﬁlr | g@a?ﬁ&eoéanﬁ@&#tlu'l B&aflgleEg&IP@Joﬁfet B¥a respective

méan or "1 nstance
pluraliyhofdiquid dipplataimay afcledee br@@gwl ang/og ohgn@nbmme rfosingtance a
samplfeﬁééﬁﬁﬁfg%g Ar%ﬁﬁ g gfoceg‘s ﬁ‘%ﬁp? ggrq " g%)r%do ber o% Hw samples in
said pﬂhmd:lty of hifuip di'@lgs i g:meﬂfahbodlmeﬁts reediéfetemd pmﬁﬂstﬂwformed on
Ietls chare lg)eor erlngthelrrms

e I
differgpt, Srgpleson &3 Bectartarotesr &1 we(mmedog, different
samp&@) In dri¢ cTah&e %Pﬂb@dhﬁ@ﬁlé 8l tséaﬁpleg e 6ﬁécds§ed<ﬂbﬁ6ﬂ?&1tll9QB%ﬁllel S0
entering the immscible nmedium [0090] In enbodinents
that g)REqCgssy %‘&Hﬁg iacPlpraity) of pregspies.c, perfamed dp|the phuglity of liquid
droplét@?ﬁg gnetic particles. In such a case exposing
roplet to a magnetic field exerts a force on the
Ji C L Brmed i
A e E T B Rle e oo 3oy b BelBrmed i 2
manugh op litean japtozmateth siasie br nTlaeccmm‘tnmt@m ulnm;poﬁ eAutomatad digtribution of

DD etic field iqn.a si nner
compb88, 58BN o e A uBrssence
readeﬁ, mdhldmg platecrehi@s, CBre almeadsowell estabkshed i shé hne Hﬁ@ﬁ&hplé of the
lied b fore the dr opl et ae}aters th

°°mPF“i1[1?P lgvc?fﬁﬁhep AHOT R FweRtins TiF gtaagd slalrogﬁfg@f eqHpment such as

multllxﬁﬁl ?Y sl ab lﬁlsﬂh@Hr‘EiheFl%OfZﬁ heysiedty aakh %uﬂfméﬁt dégp I@fiti-plate
i nl et channel, the is"forcéd to pas
readeyse ngriRpErs oﬁ]llqyy -ashers, or -stackers can directly be used w1th an apparatus of

the present invention. As an illustrative example, any commercially available High-
Throughput-Screening reagent dispensing robot may be employed to dispense liquid
droplets into droplet inlet channels of the apparatus of the present invention. Where
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of strong magnetic forces. Upon renoval of the

magnetic field, the droplet remains trapped above or
whedosmo27B® contracti on since the buoyancy for cECDRGLU0&000050

droplet is not strong enougfyto deformthe droplet and

nove it through the contraction of droplet i nl et

.channel The neti articles u i n such
requifihn AR Syt SsiuBRIPIERT S BF e, harrar of fhe jpvemion to a
particu@irtapplicatibh b easily PEdithetl B o pepdoRn&R1e Gn alesRf, b/ adsor b
proteins, peptides, nucleic acids and ot her conpounds.

MVE[Q0S3]iTe dRaértthal tBe ifRtieR Mlad te fe@dilyP (RERSbOE afd put into practical
super nagneti c. material . Supér magnetl c materi al

effect, GEpisHIS crmpodinhenty il wor o3 dessribed by waydeiclg trbgFing exemplary
embofihfbils ¥Ad A RirdpRkiplea0 permanent magnet | zat i on.
Magnet i c partlc ed on iron oxide are for exanple

comerci al | y avai I abI e as Dynabeads(r) from Dynal

Bi ot ech 45 : f Yhihﬁﬁiliiéetec

as magnet 5 a 1T .TI wel |

as from variousot her sources such as Roche Applied

Sqoesmq @ﬁeﬁiﬂﬁy@ﬁboﬁhﬂ@w ?ﬁ@n bppLataabh@AdhethdE of ﬂ’lfe invention are

gen Inc to nane a few gneti c nanoparticles

ShowBé% aBHagﬁﬁé%ﬁﬁﬁnetlc Co and FeCo, as well as

etic nanocrystals have been descri bed, for
eiﬁw gﬁgxum 18 flepistsoan gpbodimentrptgncipRarafus Gigagrding o the present
mven‘ﬂlzn 61'81) prddd Aanfes &l 'abcfrgplép@t?e The rhg?%s mcludes a 5processmg

nmbod |nents he eg par at us e invention provid

compmtmreaﬂ i(2Q), ohiph|ist qﬂmmlngsa angy 621)cand raaéatcr@hswall nwhich is a

cncoB Bl LAPTREHPSEP Pl SIE A oLV R procsin
comparseric20Y. eTl&q:)pﬂmanemberE(‘y‘:) hnﬁ:lm ch dmtpte::I ﬂﬂﬁetﬂmdelodﬁ I Tiee droplet
Such nents of the

inlet BB Rt PR R0 b B PUEtAP BRI AETh I B droplet inlt
chanilel (B)itHerdri® ﬂir&feﬁnbr@hﬁclﬁ&&l le:d\Htﬁbtl@IY (Df Figu® hBtdepfﬂtsﬁin apparatus,

ls. A | f i d dropl
in WA R e g e en i opblFpia phamebi i e a height that

is severdlgbldCHMINRE |tl§an fhe Piath&teP oA CRANMR{H)EL.e 285 dimension in the
described above. A single dispenser may for instance

level parpllt i ithabgsed Thgerpparatysqisi ehosmopsl eteonfigurstipe cceammodating a
|

e 31 BE i (6P LEASLD BTRRRUIEL by X paRRYIB), e 1

depicts| dxamplea toif peofdsnofthe dr(qﬂlﬁ inlet chomeeln@) Zltesintetionaftherdroplet inlet

chanfff 508 8RR R ofrdy. ¥ 1P Siow ol BN B okl ploiSiatity of
droplétdnlehétianatls (3)9 Ea@ lﬁfﬂh @edcome@tioiut (lz?: ml@ﬁmpqén enlef élﬁhﬁélé‘r (3) are

are | qcated, beIOMIcontractlons of e plura ity of
ldenﬁa?lc@&riﬁ?cqtqﬁ Brthe FmAn B mepkerd4 )alé@iere@d’(’ e o Higpparatus of the
1nven{1b19 lﬂeﬂlc%oi?ll Pl P8 3o ’{/id% Q)?r(ﬁ'gﬂwlgi 1n1§a8ﬂhnnels (3)
oplet of a respective plura |t |qU|

locateﬁlay thereametimles nmnmban ¢4 adchadrdplet lndzebtehammll 1rs:hntuh$a comiraction (2).

LEfer roc
mhe GEHCHE AL 6 STVSLLED SR Bkt L BRRRAR ) e
locategl z]l;I][ dllfﬁetejlt Qlﬁstainoqsl Irlelaﬁi‘id)ni elies s%rfemesdﬁ?e@iﬁbpw rTHThtalsap@aratus also
iffere process is perfornmed o [ n np es
inchudey DGk SROOR RERCS R éog‘&’ﬁ%‘nﬁ%Z%fs éeé ‘%‘e dhsrepgtus). The
apparﬁ’t'u.‘, AR5 eMtluded ARLOS: méﬁb&*@GPfW}ﬁ&?ﬁ%vﬁﬁPﬁ%ﬂd}ﬂ%@f ‘%&)i)er inlets (14)
| es are processed concurrently in paral | el
that prov1des fluid communication between the ~processing compartment and the

environment of the apparatus, and into which droplets may be disposed.

[0096] Figure 2 depicts embodiments of an apparatus of the invention where a



10

15

20

25

30

that a process, including a plurality of processes, is

perfornmed in the plurality of liquid droplets in
w@araiibeBs [ 0092] Any part of the nmethod of theCPs€@H®6D00050

invention may be performed 3, a manual or in an

aut omated way, or in a conblnatlon t hereof. Automated

chip 5 BTlD O PHE LRGN A AoHFIHO b Ty SERBESY Pisbidgs acshinpholder,

showh 8@ 8f¥sS-sedtivfhlUdew dn Figire I&&ﬂﬁfnstop iy ﬁi Fig%%’ 2BefThe chip holder
established in the art. exanpl e of

t he
includesnp Hepasyeir (33 hand e camfalﬂatah@s ot ﬁr@nﬁn@y@mpleﬂwﬁlm (6) as a
trans ﬁﬁ%ﬁ@rel Ok QﬁXurﬁf&%n@ﬁF%llg%f)rbﬁgl CaH\)ouVY? laliﬁ)ted to support

aeS|s ustrat In Fig Y,
an inkety mqmtmnun tkat gt isrexrtenidingl intoethe enteidos of thgrieppenis  thereby forming a

step By el oD pis P RPRe’ o PR E N B0 GaBS 1 R S1EEr with an
insertiell IcH (43 tahd enekan (8 )e Figune 2D iR traiea klay aasha) (Hlthey b ghosen that

Throug put Screening re g nt di sFensn n(ghr@obot ga ?d that th
t WGV@'D g{1notc a c

matchgsyihgy dignansions Gfem B-V¢ %te o ke shoul
dimehdibRL oiceh cBoR{ t(ﬁeﬂl@%ﬂﬁéﬁﬁﬁﬁ f e Idventiie enerally severalfold
I nventi on. erer qui red, adaptations o e| t

smallexjibiap thase o6 V@ﬂl Qﬂaemal[ﬂp\ﬁﬁlbpls’i@ dif is uhderstooe thait unoﬂhor anbodlments
f or
the c%r@{aggﬁﬁgs Jlalfr%]er { Q{e de?)&ggi?]}(erg ﬁ[{l%ve e§sn%1fe 1_?lﬁt openings of

the droplranhleo rahzmmlsb(ﬁ” 1 e}m@l usyd undies spredua ot tlm.linvellitidh may possess a

dlam% I Cal %éeydle%%{etﬁlg lf'llld?e;llog\{m gg m&&r shouldv¥°urtle1ermore be

notedeﬂFfGDﬁ“ isslnaf[b%eﬂ&ﬁbédlﬁi'eﬁﬂs maﬁg(w&\éemlon does not
EMBODI MENTS OF THE | NVENTI [ 009 11@ I arg}
posseshiyells Withadogpmaas agepueniional Iahldl'%te i 1D and Fig. 3A),
f £
but tﬁa?\étefrﬁgfe?% eplegt@ﬂg?}éten%%g ?fgs Flgﬁl{) a?Fé tahg %E\Lre 2F show

furthezc embodimgntso of e rgspestiviat clmpvénat ingay focruwdotnezf@nm ¢hea processing
dl

t
comp%ﬁfoﬁglég sf nrt]hga 8&51, i ? of (t%): (11}63)11 101? DB hlus F g.aleg yﬁ%rmels (3) are
repredemsed Hthh):lrajﬂdt Spdnirigs Ifed bettatk kf].eM\:fl"hgltreIZ‘G ﬂlustrates how a chip (4) can

v in RS bt oL bt SR ool poes coaty
locate%_hsﬁ)ﬂtl%b@&nsn(@m thathel d6pl6CRSet a:hgxm e Haté elle ?ﬂ&ﬁ!ﬁ“@f an hour-

. The droplet inlet channel possesses an in
glassopenl ng (28) and an outI et opem ng (27). In the

©=0
o

droplet inlet chann ere is furthernore
i 27dedF1£u§% Ay alaswﬁs eczl)emappglbf an |agazz1é1§| @mplesnwhen processed
with ﬁp@‘%%@%’éﬂdgg?%\%g @ 1%5 ﬂ?ﬁ%&ﬁﬁ %l@ﬂﬂcohbﬁlﬁlonal devices

such tas amultswsléxp@@ of ab@btwrratdbesr theh amoctehsa volunetie rdemmmrtad by the
contaiﬂélir‘ g%eidg tha{f‘% Hér%%ygsoéf ther?{lggezlﬁ %I%Y%g QléVl ‘ﬁ%@ﬁoﬁlﬁts ) are exposed
toa demm‘dl Iguc@ts IMDO&hﬁglmmﬂﬂémﬁtglahdm&slaﬁe W8Il suitdtefod reotien volumes

o ST b BT T TE b of
presehtMentédi2 M6Hlefs 1) ihARerdedt B & Hedhm! B HyPBE &Jf 4oyl Bdlume. The
process volume is thus for example determined by the dispenser used, as well as the
properties of the liquid used and the medium in the processing compartment that is
immiscible therewith. The method and apparatus are particularly well suited for volumes of
about 10 — 500 nl.

[0098] Figure 3B illustrates dispensing an array of samples, as shown in Fig. 3A,
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channel is depicted in grey. Figure ID shows an

apparatus that includes a plurality of droplet inlet
web@nned7ss (3), each including a contraction (2pCT/86:2006/000050

droplet inlet channels (3) e identical and | ocated

in the sane inlet nenber (4). The enbodi nent of the

on 0 BE 3R Sof¥ e BF - DL b bl e et or i
purpds®@ahedd oM at dispenddre(d) Magtbd BoRMEsnedddbove até re§RBYi®S droplet inlet
i nl et channel including a contraction (2). The dropl ét

channeh(33s channels (3) are of various profile. Furthernore
the contractions (2) are located at different

dil4%2h Bigure pGishows o cplvescsisnt el nerzlerplanyerepmlary digenser (9),
positiBRRAEEE WS %kf@?e hiférAAnIBE dhat Al RIGAEIHAI2). Tonized air

conpart nent eft si of the apparatus
(symhobiped by ghargesdt] and| ‘enaybe vsedrto charge drqptd},, fombraniple once they

we o580 855 Aot A o SRR bR e b i grame
includingrpabhtiEstiong Dy ofae appatiatue RN moénttdn%g ggijalﬁiégwacmm%kﬁj a liquid
| re

) i nt.o whi ¢ch dropl et y. be di sposed u
in 2 npzgle Py ﬁﬁﬁg_@gﬁ% Beforg ping rslﬁﬁssﬁéﬁﬁrgﬁema Effe they@hemsrele. Upon
dispe , @ RER1EIRrdbR aUB§RndcR rREiAY bittRedt bl bRk dnYerfe an jnlet channel.
contractions. The apparatus includes a chip-holder,
shewn] i Pighire 3D SRGs! ARl arydnfiit b a Bb2HE 81 2 Aurdd ehiboli@ient of an
view in Figure 2B. The chip hol der includes a ]
exemplagiedigpsnser((9%) Therdispensesie psanged gn sech 2 wiap thatdhe peazimis capable

asti o £ - jon. Th
of reaBtifig tibuct iEcbihadiin T} GRS R RRIMIMEF BT 100 o
t ! P Lhe resen dapted
| ROBHPDRigurB Al Surtss ARERGRe bEalblsicdy g LopREYPTENS th immiscibe
mediugn €§), Byrcingiit threwghi o bettrastion &) in andrbples inbgohtent] (3 @irleft hand

i), S0 0L e 5o BEDRIS B 4, AL OB uE hpleln 0 s o
a smaﬂlaydihlaeﬂe?ﬁﬁlﬂmhd diiamegmﬁmiuhﬁhé ht;)ptﬁt (TE)II?S &Dhﬁleﬁﬁlﬁﬁs&ﬁehﬁdﬁum (8).
te LA ou wever . not that . t ;
The dipifiriuteb Huanet &) b EREALR B hipA-GDReRb ISl b isgperformed to
analyddEsanfplERiciudd & Be@espédl).y several fold smaller than
those of a well of a multi-well plate. It is

UGt Piptiré A8 ddpidts Ner crethpldy BEkéind Y fREhEagtdBPRt in an
. .(2) are smaller than those depicted here. Neverthel ess
immigcifle medipm @) dhong thercoptection £p) iata draplet indgh shannek (3yof g chip (4)
' el r . Of, ' [ :
by mERR 5P G DEOSGR IS B BLHE B tes mamete
materygb) |Thef electde-fild |is gengrated Ity sisand df fanr¢lestrochipe(1d¢ and a planar

' i nbodi At h
clecn 16 86 SHL B SAMRCEND 0 UEOL S0 e ooy »
magnetidfddld.om as a conventional nulti-well plate (cf. e.g.

Fig. IDand Fig. 3A), but that it merely provides
c (0208hcFigans 4€f dédiets apfutthat egemptingucheE ofrfdrdmgurdeoplét in an

immisgge ot (9 JFEh e phiseeei Qo ioalat WA chaRneliD of a thip (4

by méRRasfin elfrid feld, MRNEeQAe £3M Ys tddRerdic@PheimdaRs &f an external
channel s (3) are represented by their inlét openings

electrgdgr(1Bkanded plgnasglectode(9)2G i | | ustrates how a chip (4)
can be inserted into a chip-holder. The droplet inlet

c 94k Eigprg 4Brdepists xehp furthey epersplassscheme pafarging a droplet (1) in

an immiscible medium (8) through a contraction (2) in a droplet inlet channel (3) of a chip

(4) by means of an electric field. The electric field is generated by means of wire wrapping

(18) the tip of a dispenser and a planar electrode (10).
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| ocated contractions (2), so that the droplet inlet
channels (3) have the profile of an hour glass. [0097]

woe@ane278A il |l ustrates schematically an array BPET/SG2006/000050
sanpl es when processed w tg7an enbodi nent of the
apparatus of the present invention. Wile in

ti I [ h [ti-well-plat. .
- QBT G AL nE s itther Homhln sebSeebiirea Boplete) inan
immi§eslt MhdiaFm _@S)et_ﬁrqugﬂ al dvatragial @) usa @fopldianiet E5@AE] (3) of a chip (4)
i nvention individual droplets. (1) are _exposed to a

by mepagiof ag efselicodald. The-eleeiria dield isgsheatedi hymapangafiacraintyelectrode
. 1ie f i
(29), Whidn %U%dafféd t9 e GO I?(dgl!r Hl\'z}gﬁlgg{pdaﬁq%iﬂotn#% tglggg)‘rﬁgﬁlue%ectmde

1000 pbut not for sma s.”In
(29) aboue adtdplet flopting ebgyessdaplet inlet wharme], thiy elptteads i§ agtivated so as to

J.mersed i b um (.8 e of .any vol .. The
provi RERERHG Y TRCOHh 88 arPBs ks Al Rt i) o enter
a droplies petsehiantid €8) ofithenetlip (45 ahdd€o Passpile tdoBadtiontdfethe droplet inlet
IL id used and the nediumin the processing
channg gis

artnent that is immscible therewith. The net hod
a paratus,_are particularly well suited for volunes .
oﬁg}ﬁgu@%e A GepieR. sqtspepalls @J?Jéthsrs em%pé@%tcgsentrappmg a
dropléh @psaawrbgccﬁ&a&w@@? H a ARIPAL§Slet ARnAOQIN ﬁfi‘ % cf(fiEQM). FheWzzle of

top of droplet inle I n an

] channe[qid&S) of a chi_
the digpgpaeraOlrcachestthroupkh therrngactiond) ohithe dseplpiostst shanael(3p(cf. also
Fie. 9L RRRRRTP (0L GNP, ARSI BROHmIGRE SR085H. 05 o e

processih@cqepainiend belawrtbe zomracfiom(2)exenpl ary di spenser (9),
positi oned above a droplet inlet channel (3) that

i 16107 eFigure 46t illastratemthé 2pmphrisvnzedfoaned {rsevahaking ¢ dagthod of

charges '.+" and "-") nm e u to char dropl ets )
the piea 3 5nitn, BhtsishgRRretipeR i b FaRne el Sonyentional
tube (balk"Elbf iaSprobesingheolgae dfeftoue 4ent @00 g d inni Aioplet (1) in the
channel (3%#1 inclyding a contraction (2?_, f an ..
appargiys, aF e RSeshnt (HETIOR, dity PERFESSIRE 1 § GPRYFBHO AR5y gremyxing of the

reactibh @dk€hrd Wadp&l9dihled iRYdR 80 GBRIHE PoRREI SRS Qﬁﬂﬁﬁﬁa The liquid in the
rel eased therefrom e.% through a nozzle. Upon
aYas

droplefs apwieHian dghe epnyerfinnal avalers hesediumaimaniseiblenwitly éhe liquid
of th@Yl‘?(%Sl&f &8¢ aCihed 'Jt% B u%&oetcal%Pﬁ‘% poub&).l?ﬁé MO HefibeP of the
sho an enl argenent “of a nozzle of "a turther
apparattrh ofliheementibn was e pelypdtaflyponicthybane € Tefl@)).plaka €12).
di spenser is arranged in such a way that the nozzle is
c 4@H08] eFigure etld hiepcts hsabaghticdlly eonexeaytlanyn p{a@pssofthdt hmay be

p/ i.nlet channel (3). [0101] Fiqure 4A depjcts
pertofti b pPRrp AERRGPre et pieBior 1 BioRHSE aey iRl o iy Gospase 3
ﬂuoreﬁmihicfsl msbﬁe)nl.ce Eﬁd&r%jl ﬁgnsi.fér (gE;MBID fglbsa? ?E@Kiﬁ:ﬁgﬁyi difgnc§189y “iﬂaf provides a

(o inl et channe C eft hang_gi , an ) _
quemg)r%g .o%?gt (He the ofiesescy ﬁ?@&hﬁ%&@%‘ﬂ (B .figs cEHRPIsEsing  its
disserii@tion. @ f iety “A” i
st RyCaRAACH RRekih Oy oD B B gloiey “n
releaspdrifiogt moiedy (1R A8 (@nsequercethe fluetes¢ance sigolaafrapiety3fD” can be
detected. | Ocated in a chip (4). Optical detection (14) is
performed to

[0109] Figure S depicts the kinetic data of a B-Secretase assay in bulk condition (30
uL, ) in a conventional tube (cf. Fig. 4G) and miniaturized condition (60 nL, @) at two

different enzyme concentrations, in the absence of a surfactant. The enzyme concentration
was 0.34 units/mL (Fig. 5 A) and 0.17 units/mL (Fig. 5 B). Reaction kinetics were similar

for the method of the invention and the conventional bulk assay, regardless of the enzyme
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anal yse a sanple included in the droplet (1). [0102]

Fi gure 4B depicts an exenplary schene of forcing a
waele@phet78s n an i mm sci bl e nedi um (8) through tPEr/SG2006/000050

contraction (2) in a droplegg inlet channel (3) of a

chip (4) by nmeans of an electric field or a nagnetic

concop S e o el A e BB TRk, T S s

in the®bRCbrafiatiritcilleadtith folRhREdy Bleanbthodnl IddparatidSéLaR present
of the electrodes a magnet may be used, whére it is

inventign,j Without ghe meed, of eﬁfﬁggﬁsk PmHmZéﬂl@n eXRPrOTnts-iag tkerwese typically

feq“”%ropﬁ"e?mf‘l o {Sk%mgﬁ?éf*ﬂm RLeAEESTS) b ough 3
Y17 s, B el DL ) i i

condlﬁomI(bDQ lsL,gl)em atoedvemylondaube Géf. Big. d3) end ahinstwcted @dadition (60

od 0). [0104] Fi D )
apad BB o SireblaRE i iy condediratin we el e 6 A)
and ldTgAﬁLE(Flg, B)B). NA gdin datal chtdiRdEb RGO B abpdretug lan@ method of the
contraction (2) in a dropl et inlet channel (3) of

presepth iRy g piyenve SPREPHRDIGN 1| theser pbtafned| gsingheorsaiand daboratory
equlpfdeﬁ{ d is generated by neans of wire wapping (18) the
tip of a dispenser and apl anar el ectrode (10) [ 0105]
Fi | I
[OLI1F ﬂ:glﬂeﬁ ﬁ:tsaa Koth 8% M@bﬁﬁbﬁy coniEdirl Ené cells, that may

forcing a dro I'n an I mm sc
be used rmu@ metheb nnd smth @n gppyratus of dteoptmntumV@ttlonh dnhbeling with a

ﬂuoreb?ént Qf abﬂlt? Igléaﬁpra {nf% b@bsgﬁa s 8gvf th"é]‘pthglcgﬁé %Il Cahﬁre %b? to %ﬁfy that the

ctric gener ate
apparatue ds rsniteble 2oy hamﬂ]lmg] lllvmgadeﬂst dﬁlet cells earamtahéda w1th @huorescein-

n d posit h eIe 29).. above
methy]one i ERaedistd, SCatipl " Enid iy dasSes fispoaih, e tll Spppbiane of
viableededis afi@ eftisiptoas thewailiHtySoT thé cl@uréd @anlsde an electric

field. This forces the droplet to enter the inmm scible

wﬁmm'r]? Fibure t® depitiera @hdfooﬁfl:] atlidquid ettropabﬁaﬁ ez?u (ciltuf¥ media that
. e .chi and t tecont ction of th

includg? afaett ViC T3 Ellte 8 dropfet Fpighesepcliedes e amatea fpicihs attachment
of cel%cflﬁﬁﬁiebﬁ@é H%rdﬁ)gbl)r’fﬂ@ EelRNROHE '&%ﬁletoire %ﬁké@mﬂl%nzﬁl a1r bubbles

droplet (1) | ow a contraction (2) in a droplet inl
whiche W&fﬁw produggd gpom dispepsigg)A drapleh oy Aepictsl ¢ane ejudgpemlebelow a

conml{cﬂF,n Efé‘ﬁfbﬁfetﬁﬁl% :;lﬁg%ae%l Iggalggl traction (2) of the droplet

nlet c nel Fi g 3D) Accordingly the

S0P piheSUETSE 1008 1y LB 7B D ) i

cultur[@l@?l}s uEilng themétBoil lahd Sterdetvize of lilee inverpgimi Figa 9pe deépictsedtrapping
t.h h d, of .t t t
= croplp, BHZ AR, BRIGE BT o B ARG P G0 (EF PR Bepice
Hydrdg@l)ybﬂbvv%nhhbthﬁl ((25 317} l‘lro)plegﬁnlatl (ﬁl{aﬁﬁ@f(&) Yo%) Mﬁb @me Taé droplet is
ropl e

d aﬂ‘l 8,10&%m and in 1)
lsperasﬁg reethg 18fo d)raqeégleatcomwgmenbhelowOFhepqqslgégfg% @i ig. 9 B
depicl@ HRAYSHRE L8RPl (DD, Wi indRRs Qs NBto the processing compartment

below the contraction (2). Fig. 9 C depicts that the two drops merge due to the self-

C)—

organizing nature of the droplet system, so that the cells get in contact with the 3-D matrix
and can attach thereto. In the depicted embodiment a phase (30) of a liquid that is
immiscible with the medium in the processing compartment, is furthermore disposed onto

said medium.

[0114] Figure 10 shows non-adherent Thp-1 cells in a droplet that includes cell
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reaction mxture was perforned in order to obtain a

honogenous sanple. The liquid in the droplets as well
w@goorhe278dnvent i onal tube was water, the medi uP€T/SG2006/000050

inmmscible with the liquidfuaf the droplet was a liquid

of a perfluoro carbon conmpound. The inlet nmenber of

t he ppartus of the invention was a . _. )
cumrﬁé??fﬁ@flr“& oyb%wﬁgwsﬂfénetﬂéf (Pong: %Pg(elén FigPA)] §aesp be used in
a metﬁb& ldﬁ& witt Qﬁsﬁ;ﬁ&a%usssmwéseﬁﬂ fnYerdbne FESTAIOA! Jepét® 55 nl droplet
may performed in the apparatus of the present
that lneﬂvéwt n@hadlwrmtoﬂnaé eceHs swhich ciga Hbeq gnteappad paghe @pparatus of the
r
invenkipli D2 GRRRRr {ERORATEY LG it HAF WL aclehiibh (9300 ym. Fig
10B depictn élhpl(ﬁﬁ&isiﬂwtmef ilg Waﬂlnmﬂle aoopdetyindiBited by as arrow.
suppressing its dissem nation. Upon cl eavage of a
pepti de bond by a prot ease the quenching noiety "A" is
rel eased fromnoiety ' DEXA&\quEsonsequence t he
fluorescence signal of noiety ' D‘ ~can be detected.
[0109] Figyre 5 de h. t :
b- Secr et aseXHBEg: e cnp-ag S@PRAratus,) 4 5
conventi onal tube (cf Fig. 40 and m ni atur| zed
cqonis]i dfhe(;ﬁ@seln‘r_exan)plaﬂhtsﬁmted efhbedierehtsatzychep and a chip holder of

concenfrations, int abs nce of. a rfact
2 apRBNA T [ BBHTIon M R DiGhaR SO JSIEOPRY it A eket of (e hglder and
immePsell 7inl Bh tifinhikciblel fhedfnb) Déi%ﬁaahgoaf HeNBduig SofMbedroplet and the
simlar for the method of the invention and the

immigciblgenedipmarseythe %wmaﬁ@gﬁﬁamg@n@fmm@mc or metallic substrate

I
s SEENTEEQISE M) S A B M RO i o o
hour glass shape.t Bhemnm af umOQdcbhlIe@:mt@chnwlagmw ib)37t8rmnweiﬁ8@1m and

has aqge g ogrararl at 88 CFt %] twﬂla}/ %@stsésog tnta%ntnlihq lﬂl‘iantlggr of 800 pm

§ m Zat Yon ex
and aCdohﬁfamcmahhmpﬂeﬁ af BQO [:tmq The erbfile of the diolbletdem chamoeisorresponds

to tng RFitipepil epie o 06 Yei el csto e ] ol Pt i, b aray of

dropl6Art Ehnels bP@yHdrica) shiape &vlfé@é‘ﬁl%ﬂﬁdr@étéﬂ oﬂdtbﬁe( ﬁIet chrirthel varies
4G and ninjiaturized condjtion (60 nL, in

througlpeud tbe chip. dhe aesps@w&rﬂro filpeorkespands te dhe é‘?ﬂoflﬁtﬁ% thgyleft in the
uppe%o@v Mlgtlé FF&Q exfmpik, @B g%u:l:r E%ﬂ&er(olf'agiro HetRhtet é%hgl can be 700

ta obTal ned by ans o e apparatus and netho
1200 ppreanst s eack diamster inthewaiddlecanbe 388+a0 jun: Mostechips Were made of

e n a t n
rl SRS R YRR Wl ST b, s o
polysty@eresandi cmgteﬂmmtln@paﬂhbmcarbbmtsﬂam;ﬁlhﬁonmeﬂhdmceabomﬁlhobly plasma
a ratus, of the pres I nvent|on
depo e o e IARE LR (O BEEHEHOREER DY FRBVEI i iy hpatadecafluoro-
1,1,2 Q&@Qaﬁy@rcﬁﬁ ?ﬁllatne &ap&llrl & 130eCRfdr\enh aér tRaMaEi fithe plate by
hat the apparatus is suitable for handling living
somcgtgqq dn bq@g: @@tqrgengrsphgtog, gad thprowghly rinsing” with deionised water.
S I I ac c
A HEHESCRREBRAY | ABSubi 100 BBLGoRblihd SHCBby A im
Alternativiely, athipst wase poatede svithhe perfimrbearorofor tHydreeflborocation film by

plasm%ecupgéition. Chips made of polytetrafluoroethylene did not require a coating because

the material itself provides a desirable hydrophobic and oleophobic surface.

[0116] The processing compartment is included in chip holders made of an
organic, inorganic or metallic material such as plastic, glass, silicon, anodized aluminium or

stainless steel. The processing compartment contains a pocket in the middle, which is
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[0112] Figure 8 depicts a photo of a liquid droplet of

cell culture nmedia that includes adherent MC3T3 cells.
wab@7dergs et further includes a 3-D matrix forP€TeG2006/000050

attachnment of cells (BD Pepfg de-Hydrogel). The cells

in the droplet are m xed with small air bubbl es whi ch

o oo R AR O BB La 2 FBLEb g coted

with £ pafiatocefbod fii dt-a &&ﬂé&&bl&p&yﬁ@pﬁté&&w Wit @NaR-Riorocarbon
an enbodi ment %h al so FI% of starting culturin

or pepifjoracatkqnn§lm Shenthin gateh e tSH@eoPé’@?@@w agqgntirely coated with a
Fi Jdepi I 1
perﬂdmﬁlycgﬁﬁo;n(n)lg% Wwhile 8%(0‘1 58! sefettifely c@ﬁtgﬂ N8 att (ﬁ{?g%degr]p& The treated

ides a D natrix for attac
coverslg glesyis.thin deiarst dlukesl tOHydnp @eld)e; filsmicoreundathe edge oHm pocket

above( % gl&rl éatla%ia,dtlilaf lslgéanétgllaet& g@? Hgl hk Ct%}‘eﬁshgﬁﬁ sg%;g gé{lﬁgns asea spacer

betwdéﬁ ﬂip@ﬁﬁ 6EDBE phetdm ﬂi&EpdélaéttdnaCthd: ¢in (pPte. Ihi @meSenibodiments such a
picts entrapping a dro (31), i ch includes

Spaceﬁa o requifed ap & chipoig duset gple toraiitha,etiamn fiHe plate. A model
chip m&rr@gkt&%(ﬁ%@ efm an% B 28R §56 of Minrh b;ezé #eh Qﬁcppﬁelght of 5

merge due to t sel ani zi ng nature of the dropl et

mm. ilyﬁleemddbothemdetr has @p¢>¢ t g8 inm x & B mero cappediwithper§ugyosilane-
conc BRI G, AL ORI RSl BRSBTS s i 00

thickmwiss s 4 fpacerdsbitwiean axcHif endthe cesaslijgglassopar t ment, i s
furthernore di sposed onto said nmedium [0114] Figure
10 shows non-adherent Thp-1 cells in a droplet that
i ncludes cel | cul t Wxanid? Wiqhid Aaubliae att achment
matrix (as e.g. shownin Fig. 9A), that can be used in
a nmethod and with an apparatus of the present

i (0BT OFhe FhmiscibBA nbelim tay b8, & liguid)rehicktis tdisgensed into the

Rt TR TR
liquiddéaartet minetdl diilg aﬂhe@hdaml ar p&iflaotehdben b@] uidvath & v tdun §spropriate

to. be 289 10B depicts an a i fied photo of
hydrogarbpr Q4 (neriirqragar g*a% pﬂué@c"g‘ﬁéh day %@stgp est) aarnegworocarbon liquid

contafdMPLieP; F&ABlRarbon SttyRer@Hy & 'sﬁrf&lﬁ!nﬁ? kva@fusdd)8ore specifically,
appar at us [0115] The presen exan‘pl illustrates

perfluerdsathonreliquid ern decprirfuerdecslia mrpFlngnm@tTMoavaalablpp@watiM The
perﬂu%{'oc%b%n- %ﬁe' %(T)Yc Ilnsu ﬁﬁt %aﬁhbg és o&%?d&lhom NsBucture of

er an |mTersed|n mﬂscb
CR(GE&L; ((Eﬁz)pe(p@HdCHg)k@H tlhewmchqm id anfmibga fom 3l tetloannl i¢ dreinteger

L l.e. medi ed s made .of an .
from (14 I Etat et TP b oo b B BB e yioaly m was an
1ntegdﬂ|cﬁ°31 DCn A4l idsdmer oF |1L43 @fd kOin Hitéden|FS5260 €6 Roaddl ehab supra, in
an array of droplet inlet channels of hour gl ass
particglg e ° swr%ﬁl& anfegmagionpe Bipos pditiga G @@@B&W@Paﬁ?@#@n%m chip is

placed $n % l5wi|37 fH@}‘ ft‘@‘f) vﬁ%ﬁ% 8ir babBled Gn Ghé %ﬁlgo so that a reaction

dr opl et | et c posses a naxi
compatitraendtie forpfeds Oﬂlerwnlamd of pedthiorarattionrliqiiich iefuet ensfugB @@ cover the

top s&%}c? 82 60‘%&)2% reac 1on &6 u1:1or P élspenlse flo %hcﬁolg]leé inlet channel covered

with a thin layer of perfluorocarbon liquid by a non-contact dispenser. Since the densities of .

perfluorocarbon liquid and the aqueous solution are about 1.8-1.9 g/mL and ~ 1 g/mL,
respectively, the dispensed solution floats on top of perfluorocarbon liquid in the form of a

spherical droplet.

[0118] A dispensed droplet of a reaction solution can be moved to and retained in
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to the first profile depicted on the upper left of

Fig. 1C A further chip has an array of droplet inlet
wa@b@nned78s of cylindrical shape, where the di aneCE8GHNG6/000050

dropl et inlet channel varieg throughout the chip. The

respective profile corresponds to the second fromthe

e i 18 VBB s B e R PR 15 g g

(FlgurbZQQ) MA aiPerlsb® dagtét ©i farBéaioré ﬁ'orhf@i by @stlafls ©8An6nizer, which
600 mMm _ Mpst chi ps were made o

generw e T, @HGE PRFER oF (nFé‘FtFV@nIPHS mi |cBaigehdie diopjss as well as
nearb%ﬁﬁoﬁfﬁﬂfgs(’ffhgﬁ 48 Y EpreShed of in Eﬁkﬁ‘ﬁtﬂéi@gfefsﬁg qaéio%sizer and/or

a perfluorocarbon silane filmor p ocar bon

electro¢h1pdq;>;te§|c&(gs|¢ao deghup ithe dnepleFgor a proupidfatispensddndroplets) is moved
downf8 LS 5o B850 R PREALE o8, il roples e

the dlmapt@tl bf the cofitdadiion fof the2drbplaf indut chhn‘:mh bfithedilet imemibblat 'Fhe droplet

defonp% g{]lg}%?t IO?lE 4 b%‘;\ﬁh &Wgam%éﬁs&équ&hotﬂe contraction of the hour
glass-ﬁhdp@& NRbpIYE Intet é}ﬁhﬂé WSirRe Hudy ?rfb?' flcaMs ﬁotas’crongI enough for the

| uorosil ane and Tefl on AF m Alternativ
dropl@ihﬁOpBaSWeth@ copimraignywi theadroplet |inlet cbanneb n‘the rdroplet remams in the

oS5 USHERETIT 1 B DTS DI o

contraztian,i avgn rethe wbsenct of amtlectrialficdld. sOhée the dvopdetss rapped, subsequent

esirabl e ,hydr ophobi.c and Ieo bi c .surfac
arop1éls gt B Baed Rt BBafe Fosnr oS P e i i 2 Firipep gripbinent, a
droplétestea gfoupbfadrpleisCeani m{(ﬂ@%d(lanﬁrreﬁﬁkﬂ' by ehe®bedlécode above to
such as plastic,  glass, silicon, anodjzed al um njum or

movedp finjoBisE Pt 6EF. Ch’ﬂw@l&irs @85 Qnge dodramict MONES toFdaiemging in the
lowerﬁﬁﬁliﬁta dhip, EdBhRE | sheuthizd tySthapRY & é?ﬁnexaﬁgﬂbgﬂ@ dlﬁ%}g&%r both

a chip Rhe base of the pockét 1ncludes a covers
negatlgpag@p@%mee@lavgesh a perfluorocarbon filmor a
o arable plastic plate coated with a
18] £ |1t 5 septoand sraightfarivat tocaddard fiix gnotipereaption solution

oo 5 ST SRR SO s

drlven:tmethe towex half oéxmétepleairéa. chaiweelt Thaned droplet sasily ngkges svith an

existing? gtobifl, B e Mo hackPoTanUBB sl c Becpegegthe new
droplétSnedgést with o eﬂsﬁx@drﬁp‘let biggtunhas theliuck, the apwidisslet @ADe smaller

T T R RR N R —,

fﬂﬁ)ﬂ:@% r@guléa@oa{eglﬁstsﬁsflﬁﬂﬂ hiaYe. PUARR B Ani f
prefe gebottor?w thin pl ate. ASm})I g %m pe hgﬁ%er g‘%ﬂ)lggt Pying o

Solutwlw Iﬁpg@nsegstmlsadm PBhp semplex; fhud@s of Bquidh at tlsmamentef mergmg
lo m e

and oy ST drt et f5es"\ P BBl B herh e R ihic in o
chip oan\berlﬁd:libpteglfas 8s loAp dsmeedxalt heoansef evaperatioe kethe 1xmideis negligible
g b&g@ﬁosﬁgﬁ a steg of 0-300 mmthickness as a spacer
unn&)% B P&HA%t he coverslip glass. Exanple 2 :

Li quid Handling [0117] The inmi scible mediummy be a

liquid, whichis dlspensed |nto the reservoir of a

chi p hol Bxampler3: Blectrip Fiel andling of Biroplets | s hal f

of the reservoir. |Inmscible

[0120] An electric field, including an electrostatic field, is a typical method for

controlling a droplet in a perfluorocarbon liquid. Electrodes can be configured in many

ways depending on the specific needs. In one configuration, an electro-chip with a footprint
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liquid can be mneral oil, silicone oil or

perfluorocarbon liquid with or w thout appropriate
whyaroeasphon or perfluorocarbon surfactants. |PCTBE2006/000050

tests a perfluorocarbon |i gy d containing 0-10%

per fl uorocar bon-et hyl ene glycol surfactants was used.

. Myre specificall .perfl uorocarbon liquid can_ be

identifa 6, 50 o Araptes AREF CIRRBIE ierd pod FABVIE g apdped as an
electrdfie (Pighfe YOY. 0 The hdertidtdhp @AL Hel Madd of Ur hek! 3idh &RANRENium or

. ,a compound with a structure of ) .
stainlegs stacron #pqromeiah sycb@siss prsibippn withwtalifonting Hhe other electrode
o n .

o S8 ARSI ! JBHEEs 8 b e elrod vrie
dependggrion Yy distahge betwaen the ¢lettogles and tie Szesnofatheidnoplgeand droplet

. f 1-4.and k an.inte of. 1-200.(c Roach et. al .
intet Qiangel” 1f Bondpt midtir VOhnel s Fi5B5PY Pl 6 SRS tfivien electrodes
incredspQrinddgi(b) the refio pe dfdpledisieaivepAedki ditindter af @MirPpleSinlet channel
) | aced in a_pocket slowmy in order to prevent air
mcrea@% FeXAPlGH @ V@ﬁﬁgﬁ 0§% k&waﬂecallﬁeé Jehengiobesgdesarstd mm apart,
the droplelBide isTH0 vl MEmeTaiRESE HAKe %@@ﬁﬁoﬁ 081410018 iht¥? bhannels is
enough to cover the top surface of a chip. A'reaction
300 pgbl ution is dispensed into a droplet inlet channel
covered with a thin |layer of perfluorocarbon |iquid by
a 0] c dnt ansthericopBguraiion, Si high-vdltegel dorizari issenggfloyed in order to

|J auj d | Ut j
B! GFRERINA S, R BRSSO [P oot
chip iy sleetnetaticswpulsionn Aldhiyg dolder isoplacdd g afflatqirowal Hlectrode and a

.. liguid i.n the form.of a gsphetical, droplet. 11 o\
migh-yiEEk e o Bn €68 aba s iy AsPRRF P bR posiive
or nepa@iv@nchaigd &oReLthd WnlieRr, AW mAvas tawal i HO@Ubnizer by electrostatic

gl ass- shaped dropl et. i nl et channel one-by-one or all

repulsiey ef hePreseicg f @roum eloctinds heloved chindinldar gag help such downward
movefnéht SEhERESHILODFRD: BbplRMbYe@HoRh, HRWHIEE systdth OF chip and chip

generates a stream of glther ositive or negative Fons
holdegingluging @wnsepdedrgp]@ml@newlm(f by adlomeefiipgitive and negative charges
(Figm%lm{)oundi ngs. Then, in the presence of an electric

i el’d present by the ionizer and/or electrochip

I d gl .n t (Y Q f

ofEB2PC 25 6Bt Eoitblfbe; Bfic SLBRNE (ARistBoPlRec undermeath a
chip hnldereesd ige othepaidctrede (a Thie d@icaler ofire) diplpesdsadund the tip of a
.droplet. is.Di han, t he.di aneter, of the.contractjon.
cispeacEic Giatis? 9}, AR ekad s GPSE SrinsB R gh e, Shite the
other elecipddetis gefuadeds Wi th the strong downward force, and

passes through the contraction of the hour

g[0123] shapethrtheo pbefigurationl 0ab PoORRY -elcotrode iPPRYan eight next to a
di force i noE1 trﬁgg nougﬁl{w %tlor the droplet to pass the
1spensig: RoRAS SR Sne eHT gresprds (laf) dide): isaplaesd undeanegiiy g chip holder
Figure®B)! Npdndibiisink QCst o tHeOiRaty d&ibode | i
(Figu pgirE? g%pt h_e1 %b?lgp et inlet channel, i. g?hg)glgg\%bét)%\ggamplet inlet
channelowith #cfloasing dsoplat and sthys fasdensdbarod saeond) toquush ¢hd frsiptet to the

t [ [ r d equent.. dropl ets . .can
otver GRESIE 598 Sl LR PRIREGFHURS ARl P S e,
while fthe tdiber elettomtienizngrouadedl GfHeetperifica vohagep asliedr capl BE Soptimized
d ganm%& ioni zed .and repelled by the top el ectrode above
ependifg o\ he pxpct FfiEYtaPIpart of a chip (Figure 4B). Once

a[(ﬂ'ﬁf" ‘frtl ye Xr?osfhetroco%%gurratelal one llalgnatlrheelectrode is placed underneath a

chip holder. The other electrode (a planar slide) big enough to cover the entire array area is

brought close to an array of droplets from above after one series of dispensing is completed.
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| ower part of a chip, the droplet is neutralized by

the flow of either opposite charges or both negative
wa@pa7pesBii ve charges. [0119] It is sinple andPCT/SG2006/000050

straightforward to add and 48 x anot her reaction

sol ution using the sane approach. A solution to be

dded i.s dispensed. into a dr.oplet_ inlet chan
One lrekiEln i DB IKoni oMoty negRUTHE thpItEE e Sleckpg fomounded
The m@g@ QPPINAOR! §itingiasd ¥pdRarEesn \he blsparrc@bbﬁ&éeﬁ E168@RLtand the
due to electrostatic attraction and physi cal

sizes of the (dzamlety andsdroples énlettebannels- dr opl et nmerges with an
exi sting dropl et bigger than the neck, the new dropl et
can be smaller than the neck. In hydrophobic and
ol eophobi ¢ per f| uExampldybrOplicah Détectigneous dropl et's
prefer to nerge with each other instead of staying

gar ate. Upon nergin m xi ng of sol uti ons happens
12t | KorgmestRjologisa appiications) gptead letsotipn dynspdato amalyze the

proce@g&ﬁﬁm%? M@Hf&gle@ dpt ﬂ H&d&eifsaﬂosffﬁhé/d %PHL%)I‘CQJCH%A Sﬁcroscope

oplets rmmerse I*uorocar
or Evatechinpight anbeelvamed an fodalf ﬂuoras:ehcm iassdoped élihrb).gtﬁm sransparent

atr n.in th | durin
cover R et E e 3 2 50 Rere sk tbel i et oplet et channel
canbé@iarﬁxhedﬁlaﬁpﬁdlm of Droplets [0120] An electric field,
including an electrostatic field, is a typical nethod

for controlling a droplet in a perfluorocarbon |iquid.
El ectrodes cq&%@ n gg mny ependi ng on
t he specific needs 3 %O%H g%dr#rgl Jllfﬁ.ﬁv%%s,_%lgajn

el ectro-chip with a footprintidentical to an array of

diordept Twb eimplRAFREIabed PtACRE MBayd @ENHeCsdhbing @fnshg 4G),
used as gn el ectrode (Figure 4C). The electro-chip .ca
Caspase il BrSesretise a15saise ke beelrielictsth ) & gmadel- obas interface of

perﬂ&?&%}boﬁrh 16] %ﬂ{Tﬁﬁ@MﬁHﬁth &ﬁu@ﬂo@%oﬁ’ rsuﬁhéthrﬁo&}aé’\‘(etsﬁd with these
metal coating. The other electrode of a flat slide is

assay$ a@NaEning ﬁ@rhamnpaabdﬁy melrla;r@pre Togstics land dencsippalite @f the total
g on the distance
SySterE&%‘e\%ggﬁil éc{%ﬁﬂéc%@%&%ﬁ ﬁg)%?%ggy zes of the dropl et

a 0 :
Eﬁlﬁg e Fﬂrngh regq u fﬁ@{iﬁ? é‘i‘tﬂ Eﬂmggr st anc eda%lg]lt) \%glg rérr’ a solution of an
enzyned, @itherodaspasent pe ﬂeﬁesremn,ds dxsp(arns)edtdmm pafliuorogirbdn dighigtin a hole

X TR AT N ——

than thb@sck dlanete aif el dophot (i!r.dgt asmmraaa(noo pink)e Upoa phéitiofiicf@ substrate

solutii81§ Bg%)@pfnl}l?p no%&t%&% dl a y réﬁ??l? 81%%6 Cm&?}@y of different

conceh@RMidDbAAbé Qllded@by! bﬂﬁi‘ :ﬁ%ﬁl%QE disﬁ@r‘ls%? hedoRdiRPRY @Y 8fe | 'efaample an
order to charge a droplet on perfluorocarbon |iquid.

inhibighr f I1Qtd1ﬁf@remgertﬂl@mn& i8 adéed Wishuthe smaallesiadispenss 47099126 0f 200
pL. E?{:t?fxﬁﬁﬁi?&argﬂlc? {gﬁé%%&) s g’atgﬁﬁng h\pglll geJuffef‘ sgfuﬁ&? qn i ﬁ)llowmg

groun ode” an tage ionizer i's
combjmation by W&d/n&g)amanﬂbbreoitdlbgiﬁnsd& dhoplekseit d volamarof@00 it Metibitor +

by it ativ harge fromthe ionizer, and
Buﬂeﬁﬁ/zgggagy"’ ¥°r980 tﬂg'%r oz (ré by el ectrostatic

[0128] With ten 200-pL droplets in each concentration, the volume of each

inhibitor solution becomes 2 nL. When an inhibitor is added to a droplet of an enzyme
solution in a plate, a buffer solution is added first, followed by a corresponding amount of an
inhibitor solution. This process is performed before the addition of substrate solution. After

incubation, a stop solution is added if necessary, before examining each droplet by



10

15

20

25

30

repul sion. The presence of ground el ectrode bel ow a
chi p hol der can hel p such downward novenent of the
wale@plied785 Once a dropl et noves down, the whol ePGH/SGHEING/000050

of chip and chi p hol der i na4udi ng di spensed dropl ets
IS neutralized by a flow of positive and negative

q ch ar é ure 4B). ' [0122] In another

uo“%%ﬁ? fqo one el ectrode (flat slide) is placed
underneath a chip hol der, and the other electrode (a
thin circular wire) is oIaced around the tip of a
di spensi ng nozZzX4NpIEbE INOH- d |
positively or negatlvely charged mhlle the ot her

c oY o e Bihnc Rk et Bk JoPowes el St modelgor testng the

loglstfdﬁ)éf tHeQ;?rételﬁl SHiEehe bitﬁ:oﬂ@éﬁlblﬁ éfHe inh@faek M6y cek.eCt r ode
lat s is placed underneath a chip hol der

( 'fﬁ)ml e U@)&ndth’@% 1t pREBS iof Gncuiba@dn tthd® Aon-hilier&f| dell Vassay using
el ectrode noves above a droplet inlet channel with a
the cell dine; Hlgp-4rispnises andishlyymodifed |werk pregedure,swhishgcangbe easily

optlmﬂéﬁhint Q‘Taﬁdﬁétfﬁl}ﬁt Fof c%ﬁ eas%?erﬁw‘nﬂ@d Qfichil S q'ét}?,pthgtassays can be

I nl et channe One el ect I's positively o
perfomeagaini & einyilas manped as W erzynkeeasseyn dresceibed tabove s cell solution is
. ed. . The specifi e_ap
aispefo; 9650 2 ARl el AR SBuPOR PRy 6L Fcaeoitpgpessar

For ch]lmwﬁ%n ahgtchqr nﬁ%ﬁfsb@linqierﬂlfbéoaﬂﬁ)rﬁh@ﬁlarhls Gdoﬁléﬂeﬂorﬁﬂla iaSlayer of
aced undernegth a c er. The ot her el ectrode
aqueops, SPULFUCE as )W%?rgorgrt%%@ﬁljfftro i@ the yelreploptechaig gjthe chip

surfacdl S b?es@rﬁ&USPtpeﬁi&?@ca}anquﬁHr Afuus KoPRiRt Stald Qa'ﬁ‘ the top of
above after one series of dispensing is conpleted. One

perflugresatbep diguidinshite gbdensisx differenog. dine fenyaqueons layerdiglpsdo prevent
evapoHiﬁ)nQ)th&edrter dﬁxg'tﬁeo&ngeﬁ 1951%11%3{%& %g'ﬁ)c e&%ﬁo@ﬂ? P Bl storage in

timzed depending on t et wes
an mcetbetot rl6 thesincalbration Hekesilessshaf a tféve honp Het zzquamds k&ycmtnethe top is

unneopfhaf 6 IRERR! ST AR Gt cooel e SRR B S B, For con

assaysj ﬁfbdbatt@d forahyzethhma duyp aeschip eeédyr additional pbgludioeptbeh Jiquid to
p, .hol der is irtroned In fluor iéenc m cr oscope

immefse t@va}elaccom?é?talm A WRICFRIRYE P e eeaghapcliquid. The
water Ma§€0 DROBEudfIcadN BrovidRe'S PRI NEel AREE hﬁl'lﬁ(ﬁtys hodRy afo prevent
the bottom of a chip holder, the droplet held in each
eWWOEW@BIet i nl et channel can be exam ned from bel ow.
Ie 5: Honobgeneous Enzyne Assays [0126] Two sinple
aéwt cﬁr%wen%rﬁ%apsol Y sych ashiligenicepib apd rmngral oil can be
b y -
empl"é’gt 2 L AR, it R ol AR A58 n BKFnAERRon, 3 medica
grade |siliganeloiliis tised rad awmtmsmblpdrqfuidu oBemamsbthe deosifyact siicongas! (0.96

ot A B BT 2 gt vl ik don
naturallyaed be pasitibnedadt thdep bdtirl coverslip glass of a chip holder.

Results and Discussion

[0132] In a droplet microarray system, aqueous droplets have direct contact only
with the immiscible medium, not with the inner walls of the reaction compartment (formed
by a chip holder) or the inlet member. All the surfaces of the inlet member, a chip, and the

walls of the chip holder used that come into contact with an aqueous droplet, are coated with
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system were eval uated while running the processes.
[0127] In an exenplary nmethod with a nodel chip and
wa@ biog/1boBtler, a sol ution of an enzyne, either PBeEpEH®6/800050

or b-Secretase, is dispensgg onto perfl uorocarbon

liquid in a hole as a droplet of 40 nL. A 40-nL

droplet has a di ter.. of 424 which is sli |y
perfuptaBRLSh f domaisgieh B RIS utigce BsioheAdrgyra $bplet dopeared to
preferCtoa BO &urro i dNBY - peididtocdbdd iR bver HEPSSIR kS face coated with

solution of 40 nL, the droplet beconmes 80 nL (535 mm
perfluprpcagbgpsetiegsryllesnat therprssanse ob periuprasathen sudAeiaRtes Bmpisisally, an

o S A S TL0,GAPgPEPAHPhlet hn,

confirping tat 7 énOpbh dods104 ddiwech wittpta solid serfedelbystiredi amiarsed
drop size of 200 pL. Each inhibitor will be dispensed
al0133hi Xharmatwict of a thividtarizedohssay om penfludvecaripdn diqmdghas been

. [ e]a! NS n [ of _di n e r

e R e 05 B A5 15 0hEg oo

of—congeﬂj; Tthi¢s,_2he f)erf(r)]ﬁnance .of rﬂ.lniatlﬂnzeﬁcbﬁgz&]s 1|W1iehﬂ1]i(?ﬁcaz&ﬁr Hbuid was
r ts jh_each concentration, the volume of ea

compgti fo, Beppt WK dEfass, HECHREEC 31| SubSHRSSOLHIONS Rf §ithies Casgase 3 or

B- Secft@é&'»@ ‘i‘ls§a9 WasnoRligh valk, 3d §RZYITELS Blikt éo@lﬁhdnnwgs PlagéPinsfle of a

buffer Solution is addedflrst follo

polytogefneropbnien Gleatinn mbedmrmrsqdrm.mrﬂwo@mqn Clapd (Figings 5 and 6).
In mo&rt‘gﬁf e %ﬁlﬂ@? ro% Bﬁl%%g gﬂa%e& ﬂ%ﬁ'ﬂg 8?019 1q§18%%&95§ Shan 100
nlL. Uﬂonmmqﬂstmryof hedsay @thssay rsghmanhn dblulicphmi miniaturized condition

esce M. Cr 0Sco 6. .Non- Adher ent
was oo RbE S ERE, BomoRRey M i PRt A 20085eRes HER,, Both the
kineti®¥a andl Si@Hib&tfona aska g§|off e RS trhédel t &iyneJhsshys Shéked h:@mparable
system and the ocorrpatlblllty of the interface fo

perforgigpeesfor theraseays ta PetkcAnd grigititied sepdiiansoin the pigsence 6h: absence of

perflubfd@arBOR -REHAHAR! FRlte 35SRWsUBENEnENE &feb's,ekfem%e Taﬂ?a Lin bulk
requires a slightly nodified work procedure, which

conditign 43@ 1Ly epd jminiairized sondifion A<0r)0 mox at eiio émgrg enzyme

concef?t?d'tfo% nl“ﬁdthg\"ai)gun%e df %ﬁ uotrgceaﬂ?(ﬁlSMac&%[L b%h@ %B%%%‘égndeﬂtratlon
I'm’lar manner as-the enzyme assay describ

was etthcrelltl)o% adruf@%rofi thatl rreqoannemﬂpd fiyl thewaghphiyr Anvitrolgetl t Figure 5

s, L GE B SR P4 W G ests e

enzynjeajohtertiaciony festod.! THisirgsultSsugaaseédsb dviefseffeatykodhted with assay
uepus sol ution such as DI water or PBS buffer. Due

minia gz%th)é‘ hydrophob| ¢ nature of the chip surface and

roca bon liquid, aqueous solutign
0&§§Po§1&%~“eg tS@pW% 1&96@6%9@(@5 spasg @eHdormedsigibulk ggndition
(100 QEP%HYm%MAﬁE&F ‘é@ndfﬁﬁﬁ’ OROBIMELHS th@Vdbked®B! BF peffluorocarbon
prevent evaporation of water fromthe droplets
surfactagiser Jbe Gasparer dssapo W apestonmed qui a sisnitar myamgten taghe ifrSecretase
l.ess
ineri ket R AR seet) RN il BT el 08 plotution
was pldced énch pﬁlytdmaﬂasma&)ylaacmbel limpleededi & petﬁm)makbbiy 11qu1d The

1nh1b1t1<§) aractgr(las ics ta}u? riCsoFg(r)mts were comparable for the bulk and miniaturized

conditions at enzyme concentrations of 1 ng/mL and 0.1 ng/mL. This result suggested that

miniaturization did not affect the performance of Caspase 3 assay.

[0135] Further studies were performed in order to investigate the impact of

interface and electric field on enzyme assays. First, the effect of interface was examined by
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assays incubated for nore than a day, the chip needs

addi tional perfluorocarbon liquid to imrerse the chip
waeorphet7es y, and a water |ayer on top of the PCT/SG2006/000050

perfl uorocarbon |iquid. Thgewater |ayer on

perfl uorocarbon provides 100% rel ative humdity

PR P e SYRBI RPped GG s oo o

other ﬁia{eri%ﬁ RvHFR bR ifRdsedSin HRrfiBid et odl 1Ruie dTNéTiefsﬁltmg assay showed
- based assays. In one conflguratlon

that thﬁamzafmagp Agavisy vpg &ﬁéw%ﬁ by i 19— @bFompag tOnﬁhﬁfs%HrmU@ded only by
u f I

perﬂub o‘&ﬁ%)gn I%chvéi‘rﬁe or t grintl Xt e Vc\;éf tsa!élrés%ﬁgﬁlg?fé%%)(cfan’%gt with a solid

surfacaq;uggassadsthatuhe orterthce hlae . mwor ichpachin rdimaiunzation.a lh ynqthcr set of

ositioned.at the ton of .the coversli
experiRfinl pstayS A0 B i BorkRl RnglroBs FENHE | BhABe Y ihne  ebbric feld
and/otjél&lﬂélﬁg ahd afsam%glaig befpsd ﬁmml)qa%mqeﬂ ﬂl@bg:lnahehsfiga@). These assays
irect contact only with the inmniscible i,um. no )
demoxtiafed; Himilan RerforanPe adthass dup thoup gleg 5 BH{or charging and

dlschéréﬁ’i g‘éggb&aﬁi Clgé P#égl{tsd %&morthlﬁ hﬁrob?—bﬁEoﬂE%ﬂb %"tudyA%Jﬁ@ated that
miniatiiged hnzpnmsd@fs in mdluonmarhpmrlmmdm p@rf@mdaa@twan aShtha hulk assays,
regarcﬁgstlé P pq'g L& e?fh?orS h&0s Qﬁ?sr %?Jc&fcaﬁgg nor a

eri a SI m al surtace en:, on n aqueous

PP ARAGGHEA S Sheh A M sy rer

conﬁrm ith cpmphtibibtyowith kmm,ssaye Far dkanpleph syitempofesdyterafbioroethylene

(e G R AR G Bl TPE 4% A of BB i Shanacls of

500 pBPE wideh oh ﬂleatogrzﬁﬂl BJ00i 3h @ wedva e Ble bot@AL. | Ardroglet Wad digpensed
dropl et does not adsorb onto a solid surface by direct
ontoaeldﬂf iy

chepening 9Bayiropke iplst chasnek ofp00; i d wrdthand faecsd to the lower
part oPerbbG' ?ﬁpﬁ'?&ettﬁﬂ Tt Sk @hﬁﬁﬁl bF&‘B-SQ&%t%Eé SR5E dnWAdEhe solution of

si mul a condl ions and droplet mcroarray fornmat. In

60 nlsvas déspensed rintof woly@%wﬂ@ptoeﬂwl@p@lp,tﬂnﬂow Py rafank @f stibstrate
solutlgﬂ n'A%ei" 85%1 cﬂglﬁei?lﬁéfsthg r&p@? ffldi‘l 19(5 i*f?péé Exzﬂ)?rsf%dj ’gﬂﬁ%e charging to

npar e assa
move Shleb dtopﬁtae dewhud tlenbwet paﬂtdfeer clﬁpshyadectﬁ)statlc beiSdsior batseeen the
art t he

aropl S B A DaEniE et e ol B ePSidtic Hiridion etosh the robllets and

the gr()fﬁﬁfe’dcﬂlectxbd@eWHH’thé 8fbpldis Wefe letidicddatholdbwer Pt @f the ch1p, they
Figures. 5 and 6). In npst tests, .the vol une_of, bul

were nml@ﬂlz&ri abc}’e?d fpY farositivsrand Aasativg Fhatess- whlen laglébatwn of 2.5
hourst uI ar%gmﬁt%d {4s Q&dé?narﬁ‘fsﬁﬂed t%ascimg) S a¥ay before:

t|on|n mniaturiz condi tion
exammmm neder bypnwak Boereseencs ogeropgopbor ThehBuonesasned signals from the

assayd, IOHOREER 550 00 0! SercBRLINCL S LB 3y A0S iRl Aon i

assays

not affetthé @bffemmrcé @frmngseay at atsl&eleasfsmos nLnlb uﬂckitlaﬁl,d3 d1mens1ona1
m ni at ur.i d ndjtions in the nce or, qb q
scanng iRl o8 friciescany shove Aehep&rpositioned in

the ce?irte'i‘ %tf'tﬁegw@fl brhegahe Hﬁﬁﬁet@ﬁﬁ?&m‘ag ﬂl’é{fd‘imc@ﬂféibd b ndod8tive tool in

and mniaturized condition (< 100 nL) at two o
assay dhinfadyrigationnwitheut compromising the data quality or the flexibility of liquid

handling.

[0137] A droplet microarray for cell-based assays can be performed using a
medical-grade silicone oil as the immiscible medium. In this configuration, droplets of 1 —

100 nL of Thp-1 cells can be dispensed into each droplet inlet channel of a



concentrations, in the absence of perfluorocarbon
surfactants. The enzynme concentration was either 100%
wo@r00300%783 t hat recommended by the supplier PCT/SG2006/000050
(I'nvitrogen). Figure 5 illugirates that the kinetics
of the bulk and m niaturized assays were simlar,
regardl ess of .the enz concentratjons tested. This
polytg WO%Q}’Q%?I‘%H lﬁaﬁeéﬁv?gg’ﬁ §’31°8¥1? 8ilt Thg et visbuHly Wayrbe confirmed
usingds 89, Whith proVidesadre@ flubdkfite RirdWife écﬁ;@f? #HN€The cell droplet
i nhi bi ti on"assay of Caspase perfornmed in bulk _ )
arrayg Al aljoo he (@pbe%@wad Hitetinei by dorc insthne¢ slispersing @enetically
: [ carbon surfactants. The
e %ggg%g‘gglég‘?’%\;&ggg%%é ?ﬁé@ﬁ%&é simlar manner to the
b- Secretase kinetics assay. Al the assay sol utions
were prepared in bulk, and part of the bul k solution
was placed in a polytetrafl uoroethyl ene tube i mrersed
in perfluorocarbon [iquid. The inhibition
characteristics and | C50 points were conparable for
the bulk and m niaturized conditions at enzyne
concentrations of 1 ng/nL and 0.1 ng/nL. This result
suggested that mniaturization did not affect the
performance of Caspase 3 assay. [0135] Further studies
were perfornmed in order to investigate the inpact of
interface and electric field on enzyne assays. First,
the effect of interface was exam ned byplacing a
droplet in direct contact wwth a solid surface of
pol ytetrafl uoroet hyl ene (Teflon) or other material,
whil e being i mrersed in perfluorocarbon liquid. The
resulting assay showed that the enzymatic activity was
reduced by 10-70% conpared to that surrounded only by
perfl uorocarbon |iquid. The poor perfornmance of an
assay in direct contact wwth a solid surface suggested
that the interface has a major inmpact in
mniaturization. In another set of experinents, assays
run in mniaturized conditions were exposed to strong
electric field and/or chargi ng and di schargi ng before
i ncubation (cf. the schenme in Fig. 4F). These assays
denonstrated simlar performance as those run w thout
electric field and/or chargi ng and di schargi ng.
Overall, the results fromthis proof-of-concept study.
indicated that mniaturized enzyne assays in
perfluorocarbon liquid performed as well as the bul k
assays, regardless of the presence of perfl uorocarbon
surfactants and electric field. [0136] The dropl et
m croarray systemwas tested with an enzyne assay in
order to confirmits conpatibility wwth an assay. For
exanpl e, a system of polytetrafl uoroethylene (Tefl on)
chi ps was assenbled in a chip holder to obtain an
array of droplet inlet channels of 500 mMmmin wi dth on
the top, and 1000 mmin width at the bottom A droplet
was di spensed onto an inlet opening of a droplet inlet
channel of 500 mMmin width and forced to the | ower
part of a 1000 mmw de droplet inlet channel. For
b- Secr et ase assay, an enzyne sol ution of
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60 nL was dispensed into a pol ytetrafl uoroethyl ene
chip, followed by 60 nL of substrate solution. After

we@awh/1a878pensi ng, the array of droplets were erR@DSEZHOE/000050

positive charging to nove yRe droplets down, to the
| ower part of a chip by electrostatic repul sion

Clain%etvveen the droplets and the charging el ectrode, and

y electrostatic attraction between the droplets and
t he grounded el ectrode. Wen the droplets were

What jscalaiingdds:i n the | ower part of the chip, they were then

neutralized by a fl ow of positive and negative
charges. After incubation of 2.5 hours, another 60 nL

. B aFIRRAE RE pPeckih®A biSeicl dedoREtknilta 88mplR if hliuiddoplet, the

assay beforé exam nation under confocal fluorescence
apperabisc OMPrisg 4 URNPeessias c €OBIPGHEICE!, f Ao Mash ealils sy deast one
r.un z%t 301”La11ﬁ1”d 120 nL were identical, suggesting

TR PR ™ i ni at uri zation did not affect the

WRECR R0 cOsingtoafaiyheat isaefified By of 1edQ pakt oflsaid base, at least
addi tion, 3-dinensional scanning of droplet b

: . ; ( y
epart ofsaid af lersh gpopijousisteetialavale pnd ar Inlgimesmal dr opl et
pPQsSitio .
GBIy 258 i 0 S oBhued bn i Y proFing diparment,
| hREtRYai didétahthb b HsesVdt 1dASiineCREPpIECRIef ChGintl e
data quality or the flexibility of liquid handling.
[ 84i3 Wropletlinigd elannelc extendiny througle d¢hd ifletsmembes ayd comprising a

oSt Do e G2 B Sl Sl S cbfiboment
land ﬁh@%u!ﬁlet @enﬂ%mfjeh&ﬁﬂét Sh£RE P9h&poReRERE N PafnRAE N
droplet 1nlet cha

nnel of apol ytetrafl uoroet hyl ene chip
imrersed in silicone oil. The cell viability may be

. Thebhpparads wsichgmal ,dfpethembornprising wn dppergindencapable of providing a

| uor escence, fqr |ivi cells (Fig. 7). The.cell.
Beip i Yo B8 phgessiis st s H88 A g ironment of the
gﬁg_}dtﬁgg by for instance dispensing genetically

engi neered cells wth reporter genes and/or
proteins.Clains What is clainmed is: 1. An apparatus

. Tbe appacatesef dginal bi daigR2cwheraindvast cantreetiarails adapigd Sripreventing

ljquid. droplet, the apparatus rLisin .
Brectede gt Shorfenophlo A Bt S IRLA Agpistintet channel,
circunferential wall, wherein said processing
¢RARFHAIRE lof ady difel S¥edaitys AL I, 8Adreidt AT broebssiidl €bmpartment is
base,” at least " a part of said at |east one
edaptadrtb aceomunadlateainiedimd an i nl et nmenber, wherein
said inlet nmenber is |ocated on a top of the

rocessin onpartnment, .wherein said inlet er
EB%PP%‘_%‘g A qBEsf Bhetcin ot SOIRTHAR lér%ﬁ%%%q???wtef than the
Bt wHidd &hid &%?Ib@ﬁhs frchRnHedigmt hr ough the inl et
nmenber and conprising a contraction between the inlet
openi ng of the droplet inlet channel to the

Thy appanatendf arycorteruef obaitnk ét- 50 pédweiaiy thefprofile of tiheedt least one droplet

channel to the processin onpart ment . .
inlet cﬂlannel in the plane perpend?cu‘farnt% t51e rg%lse of the apparatus is of a shape

selected from the group consisting of an hourglass, a concave semicircle, V-shape, a

triangle, a rectangle, a square, any oligoedron and any combination thereof.

The apparatus of any one of claims 1 - 6, wherein the circumferential wall is a straight

wall.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

2. The apparatus of claim1, further conprising an
upper inlet capable of providing a fluid communication

wheinae218% he processi ng conpartnent and the enRCT/HGIIO6D00050

of the apparatus. 3. The apgaratus of claim1 or claim

2, wherein said contraction is adapted for preventing

the dropl et from spontaneously passing through the at
Sag%eﬁ'ﬁlﬁs Grupdifet 7] ﬁh@ﬂeupgﬁ%%ight %ﬂngq}fa@ g@ts‘éﬁacﬁ:ﬁ from the

any clains - erein sald proces

EUVPEONSIEING ofs:yhdémaé,dlotswslmecmwah@@ medi um 5. The

apparatus of claim 4 wher ein said contracti on i s of

smal | er di apeter t %I ter whjch |

(&S apparaiys %foqq?rﬂ mﬁr & %aP) Ee the cpurg i€ dapted to

Qﬁ%kﬁﬁh&uﬂa§nmﬂ&§re'n t he proflle of the at Ieast one

drioplet 1 nlet channel in the plane perpendicular to

the base of the apparatus is of a shape selected from

The apparafuscof siaihi mgwhéremntﬂeour@h’r&‘e&nhai Waﬂmavactendmg into the

sen1C|rcIe V-shape, a triangle, ect angl e,

g&eraqreo e, prep¢sawgm%ngﬁ§aeréb PR g SieR Pl ghichythe inlet
?Ittedany one of clains 1 - 6, wherein the

C|rcu eren g wall is a straight wall.8. The

apparatus of claim7, wherein the straight wall is of

dhe hpperatae b€ ety dné 6O olainie] griopwhereiisihs inlégmeber is selected from

cylindrical, horseshoe, and flat shape 9. The

thegreun cenststing f 2 ghate. abrick anda disk. g8 wherein the

circunferentlal wal | is adapted to support the inlet

f }

CI rc ren J}& &Pﬁoﬁf?fsaﬂgsx englil ﬁ‘gﬁ%rn eﬁifghe | etéllé}feecr)rcoo rises a
ntaeerfal eclegad frgncheRasip@mkistihd of playtid, @ldass,nmafiz,Sdikgpnbyhetal and
whi ch t he |nIet menber can be supported. 11. The
8%8?%?&@6690 any one of claims 1 - 10, wherein the
inlet menber is selected fromthe group consisting of

I S :
SR uBap Lol e ity ® 12, it B BRRREARNG iPheriibible from
tempprats. a material sel ected fromthe group
consi sting of plastic, glass, quartz, silicon, net aI

and conposites ther eof . 13. The gqpar atus of any o
the @panatys of_anyoong pb pl@}rﬁs tlh'enan‘f" reippthe dplet §1ember compnses a

&?Qk‘ﬁre{;ﬂé‘?mﬁmﬁ%ﬁ)&@at us. 14. The apparatus of any
0

wherein the inlet nmenber
conprlses a plurality of droplet inlet channels. 15.

’Ihe appiratud tfsangf orenyf olaimofl -cl4i fusthér eorlgrisifiglah heddctrode that is

rr%r|5| ng .an el ectrode that is
cap le of providing an electric field.

The apparatus of any one of claims 1 - 15, wherein the base comprises a base-plate.

The apparatus of any one of claims 1 - 16, wherein the base comprises a translucent

region.

The apparatus of claim 17, wherein the translucent region is at least substantially

transparent.

The apparatus of claim 17 or claim 18, wherein the translucent region comprises a

material selected from the group consisting of glass and plastic.



10

15

20

25

30

20.

21.

22,

23.

24,

capabl e of providing an electric field. 16. The
apparatus of any one of clains 1 - 15, wherein the

whawa/1608pri ses a base-plate. 17. The appar at uBCDSGz0§/000050

one of clains 1 - 16, whereg the base conprises a

transl ucent region. 18. The apparatus of claim17,

wherein the translucent region is at |east

540 | bt/ ahy YASPE 61 SN G IRRAATRE '

1/ ga&)ﬁglltdgtl%m 18, };mer(zfir ﬁlﬁ&%e transﬁlJcent reglblsdgé) of the! ﬂi‘bcessmg
comparirsey @mpuises pafurfaed eaipdsihg anmategalgobeych low afﬁmty to the

onsistin ss_and ic.20, . T ar at

G omesi cfpidh B2t o8 o drgs. it e SBRRH " ph said material s
BARBRSSY eRBrtie: ?'&%ﬁidrﬂ%ﬂﬁleﬁﬁ%ﬁfd' mEHuR, fs%fcﬁ@&e%ﬁ?&ﬂc’iﬂf&%e
arraterlal such owafflnltytot e liquid of Said

droplet that the maximal force, which the affinity of
Fhe dippatites i o] anysoreaphblasmof -eX@,rWhesrginoﬂle sialet! ntkmahyEr edomprises a
in said medium is .bel ancy, force. 21. Th
eSO SRE e Gral ootk I ats 15 e RS of Said gEoplet that the
i frhal TEIER SWhieR R dfBiRfty 8f SHd fdtiaf RTERpALIE BF nﬁfé&{m&d let
of such |ow affini tyﬁ?}cl) the Ii qwad ofﬁsal d %f& Topie
ith satid tnfeeliumeyds reglow threcforcendelectedt fiem hé gmupycoumstsmg df gravity and
gaterl al. is capable of exerting on said droplet in

G is below the force selected from the
group consisting of gravity and buoyancy force. 22.
The aﬁﬁﬂﬁﬁ@tdfscl% 61 2fuibréin sl %ﬁﬁh& Rahd S%HEIS@SF séua dtN€ast one
surface of said at 1east one droplet inlet channel
2ppletimaetaghpanedt us of any one of claims 20 - 22,
wherein said material is selected fromthe group

&gg%’%}%ﬁg? Pg%‘}}gl@lﬁaﬁo éﬂg}/s(ﬁ,_—r% 9 elreeuq %al FEall:’zzznal is selected from the

| ghRistifg o AR6SARYIBYIREY 14de T fluoroethylene (PFT
?gjt%?afl ulgr oéet hyl ene- p%rf Ipﬁé)@orret E@P\;I nyly(teettrﬁe}mme Xene (PETE)

ethylrae ftetrafluordekytgnec odIFENe te(rmoetnﬂenﬁpﬁ@uhm@hylvmylether
bi h | |
Pl e R R RO PR vt i ng. an appar at us

that conprises a processing conpartnent, a base and at

lAe afdthddNBf Phdcebiihe %e&Bl@caY\@hh/or VdBRedal sBRbIk in a 11qu1d droplet,
processi ng conpartnment is defined by at |east a part
ePmpr$geibase and at | east a part of said at |east one

circunferential wall, and an inlet nmenber, wherein
QLTAVIIHISAD JRRAIGHTS t %t QOBWESER chﬁssi%ﬁoafpaftﬂ“@m a base and at least
pr Bﬁ@&?&lﬁﬁ‘e&ﬂﬂ'ﬂ%ﬂ nt, wherein said inlet nenber

conprises at |east ‘one droplet inlet channel, said

dr op¥lerein whid ppradessing torapdramatit igddfined by lat leh® aipaktadf said base and

e nbae’trleaasp a par? nPsalc? atnl%ast one circumferential wall, and an inlet member,

wherein said inlet member is located on a top of the processing compartment,
wherein said inlet member comprises at least one droplet inlet channel,
said droplet inlet channel extending through the inlet member and comprising a
contraction between the inlet opening of the inlet member to the environment
. and the outlet opening of the inlet member to the processing compartment
e providing a medium that is immiscible with the liquid droplet,
e disposing said medium into the processing compartment of said apparatus such that

said contraction is immersed in said medium,;
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25.

26.

27.

28.

29.

30.

31.

32.

33.

contraction between the inlet opening of the inlet
nmenber to the environnment and the outl et opening of

wo b@7i10d768 nmenber to the processi ng conpart meneCT/SG2006/000050

providing a nmediumthat issgjnmscible with the |iquid
droplet disposing said mediuminto the processing
i dRblet #t6l AR B?Jp%t lﬁﬁeﬁaﬁhnél h@ich $1@dt & is located below
rac ion IS | mersed sai d nmedi um di sposi ng said
dsmpbmtrapmroccmpmsed rnwuétat leastt one dioptaténlet chautelyangt i t

i s l.ocated bel ow ont rac co S
¢ Bertethines arpr r Pt A SRR PPl ih g Ao &
process on the biological and/ or chem cal sarrpl e in
BR Hefba Blf%Iaimzﬁf whiRid 84 QfpRhtus @B 26m ﬁ’é@rﬁi ibpeRidlet that
appar at us furt her conprises an upper |nIeP
mowlesdeas fluid | ecominuwnationi batween thet peaassing q@rrm@etm@nh gnd the
art rre(ri;t and the envi ronnent of the apparatus. 26.
DG AP 24 or claim 25, wherein said
contractlon of said apparatus prevents the dropl et
@{eo HeANbA REAHSIY of %ngs t %&%ﬁh sdifl CcoptrabtRASbf QRA apparatus
ropl et inlet channel . The nethod of claim 26,
pbreangs ﬂneshopiet:fnmhrsgontamousls' mksisgtiirbegh theatdeast onehéwplet inlet
%%En i ameter which said droplet has in said nmedi um
he nethod of any one of clains 24 - 27, wherein
the profile of the at |east one droplet inlet channel
T Mol @f‘@laﬂﬁ 0.3 Q&Fﬂeféi'ﬁ %ﬁldt SorltfAeiBRRe of’gmtaﬁé‘r diameter than the
apparatus is of a shape selected fromthe group
diamsfes whith seid droplhthasgh said mediwvmncave senicircl e,
V-shape, a triangle, a rectangle, a square, any

'gl% i xg @gag a%? gxtqa H on‘%i ne&%i et he e%];qiﬂé %f th-lt;ha% least (?neddroplet
inldt CHALRY %tﬂl@bla‘ﬁ@lﬂerﬂeﬁdﬁuﬁ} rt@'t@@%a%abf the%bpaﬂﬁ?s 1s of a shape

net hod of claim?29,” wherein the straight wal
slmpad fsmhdbe gbuproomsisting of mupomglvss,sﬂ congavd semlc1rcle V—shape a

i.ndric hor seshoe ape. .31.. The t hod
R dskngte DI 0B gfonind X9 RS o ptior RS-
droplet into said at | east one droplet inlet channel
TIRBENSE D Fhyp BRNSH A3 28, QbeRlin ARQAYRuMmFential wall is a straight
contraction of said at |east one droplet inlet
wdlhnnel . 32. The method of claim31, further
conprising allowing the liquid droplet to pass through

TP of FaigRy Vhend s g SLis A6 shial Sekbist e the aroup

RMSRESS b&/1mEAPA Adieihoe, 38d fldlhap®t hod of cl ai m 32,
wherein al'l owing the liquid drop et to pass through

the contraction into said at |east one droplet inlet

hanngl .copri ses . o)} I r

g Iélgﬁ‘lé)g X X]otsnﬁ eof é}I&gﬁ% Zgoné(? o ll%r{gl% cf gﬁogmgl the d?oeplet into said at
Iehstlode davpletlisiet caghe tomplis€ dispensing said droplet above the contraction

of said at least one droplet inlet channel.

The method of claim 31, further comprising allowing the liquid droplet to pass through
the contraction into said at least one droplet inlet channel, thereby transporting said

droplet into the processing compartment.

The method of claim 32, wherein allowing the liquid droplet to pass through the

contraction into said at least one droplet inlet channel comprises exposing the droplet
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34.

35.

36.

37.

38.

39.

40.

41.

magnetic field, gravity and any conbi nation thereof.
34. The nethod of claim 33, further conprising

w0 0007202785 sai d | i quid dropl et before exposi ng PEESG2006/000050

droplet to an electric fielg or an electrostatic
field, such that the liquid droplet is forced to pass

oY e sdidteedcRth rtl?&%ﬂgﬁﬁ cOisidiing otaf RRtrid fid18 anCdledtiBtatic field a

35. The nethod of c erein exposi ng said
thagpitistfidld, guavityl asdtany @omb@laaon theresffectrostatic field,
or a magnetic field conprises repelling said droplet

d/or_ attracti ng.s drolet 36. The od . of
Theimiral 'Gingnur o3, Hutthetg ERBasing BRiATG PORi LS ipde, before
E)ETHUsﬁi the Qir&ﬁét('tor%déléﬁﬁib rﬁeld‘ Br Rf QERESEtEL ﬁ@lﬂp SichMBBL the liquid
e nmet hod of any one of clains 24 - wherein

dioppet & fogeed e patss dhwough thetcontsadtionaf theskgplebméet ¢hapiebt
i nl et channel conprises dispensing said droplet into

I ng. 38. Th d of cl
5he Brbokial ARt dloatherein sexapapersat FHRE tonan EotReld, an
@@tr&js,"té%fél fidld 'd?la%aﬁaﬁ@fﬂ@ﬂd copdiJr@&é l%gélﬁ{,\‘% QhH rcl?&ﬁlét%d/ or attracting

ereo he nmethod of claim 3 erein
dmdﬂhnﬂdus dlspensed by neans of a dlspen5|ng tube,
wherein the cross section of the outlet of the

spensi ng, t.ube r than the contracgti gn of . .
g'%\? gpetho %fdgltilnbﬁéﬂ ﬁ HPE{] drop ﬁse}onga be%)q{g contacting said

MR irthe SRk 'p sai d dispensing tube is a
pi pette tFB or a cagﬁﬁﬁggy tube. 41. The nethod of any

one of clains 24 - 40, wherein providing said
ahe atetiiadso CaryponeseSclaimsrasy - G'Ongfharededlspmsmglﬂte droplet into said at

onpris servoir with a ase and a
o Goalit IR SRR CRFFisPh OREISTES B GIOPTS o pFesessing
Qémﬁé‘rﬁﬁgﬁfodatl ng an inlet nenber; providing said
I nl'et menber; and disposing said inlet nenber into
the reservoir, thus formng the processi ng conpart nent
@he trltﬂlmlmi%tﬂaitruﬁ Meréﬁn ehemktoblw isodispdnaedringd the at least one droplet

IS r st. d| sai.d mediuminto the
P’ggpéﬁlmqﬁ]go L’r%l acl‘ij18‘i’ g’(‘]’feé’ﬁom ng said inlet nenber
into the reservoir. 43. The nmethod of any one of
¢henBhdfof clditn 3%%@6{}1 {hlgedrb lef"fs 844 ¥ mce%héj of a dispensing -

appar atus conprises a pl ural | roplet inl et
tibenwhérsin thée crosh semrufdhc)butiettaxf rtheﬂfel,Sp@mmgrmbec isgsmaller than the

S REH5 Do BTk ol i o o 1 Sl

The method of claim 39, wherein said dispensing tube is a pipette tip or a capillary
tube.

The method of any one of claims 24 — 40, wherein providing said apparatus comprises:

e providing a device that comprises a reservoir with a base and at least one
circumferential wall,
wherein the reservoir is capable of accommodating an inlet member;

e providing said inlet member; and

e disposing said inlet member into the reservoir, thus forming the processing

compartment of the apparatus.
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42.

43.

44.

45.

46.

47.

48.

49.

50.

45. The nethod of claim43 or claim44, conprising
performng a process on the biological and/or chem cal

waeawphiessin said plurality of liquid dropl ets PET/SG2006/000050

paral l el . 46. The net hod ofs3any one of clainms 24 - 45,
further conprising: providing a surfactant disposing

trhe nfetHoldasichiih 41NESnprikng A€ HM%PbInS std el nto {he rédebir, and
to contact said nediumand to dissolve therein. 47.

theecaifier disprsatg widinkat apmbgn inte the resmsveiur f act ant i s

sel ected fromthe group consisting of a hydrocarbon

ound, hydroperfl ugro rhon.conpound and a,. .
7 RS o el AT A 78 FEIEFFiR FRE I Gusai P i apparatus
cOIpridcs AplaralityrapdlilttifleEHaghds sel ected from the group
consi sting of "a sulfonic acid, a sul phonam de, a
carboxylic acid, a carboxylate, a carboxylic acid
dhe dethal ghdsiphéd, eompniding dwpensing b plurelity. ofABuidréeplets into said
t hod of claim 46, erein the surfactant has the

gﬁ’éﬁw‘%}fé??d‘foﬂe?rb‘wgt ‘g%@tv%sz) m (CH2) n- ( OCH2CH) k- OH,
wherein mis an integer from3 to 100, n is an integer

i it .f 4 . .
ThETalnb8 P etaR Vet of i WA RORGrAGEPHIERIAT Y pifess on the
biedogical iasd/ar themical sathfles heidrphinaddy of lighididnopl@s in parallel.
wherein said liquid is selected fromthe group
consisting of a mneral oil, a silicone oil, a
ﬁﬁa 0¥ ORp Bf slams24n AR, Sther cOBPESESEr bon conpound
e rbon conmpound. 51. The net hod of any
on og%&g%%lg%c %1- 50, wherein said nmediumis of
e disposinethsistigfadtine into e teserwont soch that 1l idabdetoatontdsPsaid medium
The Hg(t)aod 1of any one of clainms 24 - 51, wherein the
li ’ISSQH%H‘W%‘EH d droplet is water. 53. The method
of any one of clains 24 - 52, wherein the

» r- . .

SHESATL LU} el A RGRRE LR 1R Sonsivin
ehierneibydtdeerbonr caomfpouadit | @l hydrdoperiflsorx t earblpmgcompeundheand a

interior. of the processing conpartnent, thereby
PWW&%’%P@E‘%@“‘&M ch the inlet menber can be
ShBRAT tHRGompound NEthEREARSHRE a 2Mrophfichoietydelfeted4rom the group

54, wherein said inlet nmenber is renovable fromsaid
sppitiag el a splforip eacifht sh gdpbenasmiige,on cadoxyliajapd, acarprylate, a

Eéi’[)&bﬁfc a%?d%d%,i Jll%osphate, and a hydroxyl group.

The method of claim 46, wherein the surfactant has the chemical formula CF3(CF2)uy-
(CH)y-(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 1 to 200.

The method of any one of claims 24 — 48, wherein said medium is a liquid.

The method of claim 49, wherein said liquid is selected from the group consisting of a
mineral oil, a silicone oil, a hydrocarbon compound, a hydroperfluoro carbon

compound and a perfluorocarbon compound.
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51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

providing a liquid which is immscible with said
medi um and which is of |ower density than said

wore@7am7sand di sposing said liquid into the pPOLREHI0NF00050

conpartmment of said apparatsys. 57. The nethod of claim
56, wherein said liquid covers the surface of the

*g?éj .h'féfﬁddrbft B, cﬂfeQﬁec?acihﬂQMC—o BY 2 hereit saléﬁxedfﬁl?r? i@t keker density

aimb56 or claimb/, wherein the nediumis a
finaul thepequid absaid dwpletn conpound or a perfl uor ocar bon
conpound and said liquid is water. 59. The net hod of

%ﬂ% d’?{f agllygclrr@dgzs‘ﬁalgg?e Tﬁ@ I n ' e Sagﬁ?f theﬁlquld droplet is

G9Rrsi sting of a physical detectlon of a compound

conprised in the sanple, a chem cal reaction, a cel

lysis, an extraction of a nolecule froman organi sm or

The ardthaall ofianyo bg@ b'f sshnma 24 el 25 seharéin aheeireamfeeerftabmatinof said
or gani sm and ination thereof. 60. The nethod
BPaEatas ‘ﬁhaQ@Pte HHGEIOEL| detection is a

spectroscopical, a phot ochem cal, a photonetric, a

E‘i‘l? ﬁ&?tgfé;iam% %kﬂ)gfecc cu ?Jrexﬂg%%\%%%?ﬁdﬂg%m&o the interior

cheiptedesdigg compatrtrhent Sthlereby é@knfmg mstepebygwhich the inlet member can
consisting of a protein synthesis, a nucleic acid
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FROBRMId A lnybreYrddifl 22T ) WHIPLHAAY Gmple is exposed to a process
selected from the group consisting of a physical detection of a compound comprised in
the sample, a chemical reaction, a cell lysis, an extraction of a molecule from an
organism or a part of an organism, a release of a molecule from an organism, and any

combination thereof,

The method of claim 59, wherein said physical detection is a spectroscopical, a
photochemical, a photometric, a fluorometric, a radiological, or a thermodynamic

detection.
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chem cal conposition, a solution of a lipid, a
sol ution of a carbohydrate, a solution of a

W@ oothiteasdry chem stry product, a sol ution of BCTI&EGZN06/000050

candi date nol ecul e, a sol uggon of a drug nol ecule, a
solution of a drug netabolite, a suspension of a cell
a suspension of a virus, a suspension of a

TRECMEROABT Fdlin 59\ 0w AG¥inCRAT bR ArehQRIneR selected from the group
consisting of a protein synthesis, a nucleic acid synthesis, a peptide synthesis, an
enzymatic degradation, an interaction with a binding molecule, and any combination
thereof.

The method according to any one of claims 24 — 61, wherein the sample is selected
from the group consisting of milk, soil, a blood sample, a serum sample, a plasma
sample, a urine sample, a semen sample, a iymphatic fluid sample, a cerebrospinal
fluid sample, a milk sample, an amniotic fluid sample, a biopsy sample, a cancer
sample, a tumour sample, a tissue sample, a cell sample, a cell lysate sample, a virus
culture sample, a crude cell lysate sample, a forensic sample, an archaeological
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, and any combination thereof.



