WD 2008/ 063136 PCT/ SG2007/ 000393 1 APPARATUS FOR PROCESSI NG A SAMPLE
IN A LI QU D DROPLET AND METHOD OF USI NG THE SAME CRCSS- REFERENCE TO

RELATED AP [ 0001] This application nakes refe
clainms the e%%ﬁ!'ﬁ%?f priority of an application 5 for£§ﬂg83£:gﬁgq%gqsus

for processing a sanple in a liquid drdplet and nethod of using the
sanme” filed on Novenber 24, 2006 with the Intellectual Property

O fice of /S&PMRQFHIS;FGKIPRU(}ESSIN&} A SIVIPLIE m{a! m;nygl:?n(?omﬁg Al\rJTg
PCT/ SG2006/ 000363. The con atio Il ed on venber
24, 2006 is incorporated hﬁﬁﬁ‘@é‘}ﬁg!ﬁ%@ﬁ%@ﬁ pur poses,

i ncluding an incorporation of any elenent or part of the
description, clai ns (GRON-REFKRENGCE T RELARED APPEIGATIONSef erred to

10 in Rule 20.5(a) of the PCT, pursuant to Rule 4.18 of the PCT.
FI ELD OF THEOONWENEbfNafidaaes fdfaene asadicldimy do bemhit 6friati8Softat agflication

appatat us._and.,a _neth for processing a. biological and/or chemcal
SonpPe | R ARamar Ao BresthE S AAPRET R Ao e TRERIGCCHS (FBh same
M ni at ur ifiz&ltond¥oveaidet 242804 Qitbﬁe’o[ﬁteﬂfb?ldnhﬂl PR@peitE Off! dfgihglaﬁbﬁe as inltqr?ational
bi oi nstrunent atj.on t r vantages to research in life
sci ences P ?ﬁ{d?*ﬁ'ﬁ& %%1}/ %@é(@%/ @p@?ﬁ? P%{F’itg H? Saﬂ)‘f@?ﬂ?‘ﬂﬁg’“sﬁl_ﬁﬁ PP Nexprpber
cost saviaga00brie fadouraed Bersit yorefedénck §80AN berposts,tiRclR@he Bh lifdorfdrion of
savings from faster reg&{el on rates. in me%ho,ds i nvol v%gg het er ogeneous
sol i d supPbFIFRentRE part opthederriptiony glaims e Gitigtiiotcaptaied berginiand seferred,to
| ncneasegh RuleR0ta) AP IRIEVT paksfht lREIEAIS of hed@AL S. [0004] Efforts on
m niaturization in bioinstrumentati on have delivered a nunber of

revol utionary tools and opened a new venue in |ife science and
pharmaceuti cal research. NoF&BLD ORTHEINYENTIONn enabl ed

| arge-scal e anal ysis of biological sanples at a lower cost, faster
speed and dP#§A] dibegpreseat iimentiendeldtentght apbaratus tdné 2 nethofl for grd@ssing A

wel | - kno 3 é?ﬁgl .atuyrize vice is a DNA mcroarray.

It all omsmllcé?cag ar gcg?%gﬁg&ﬁgerlglalqlgf"d &éj?P 'Fetysi s or reaction of sanples
in arelatively short time and at a |low cost. Efforts are currently
takes to miniaturize the BACKGROGUNIEOFMHE IN¢ENTION € (al so cal | ed
"mcro-titer plate(r)"). By neans of automation of sanple handling

hi gh-t hr ough creening can be perforned, It _has been proposed to
extend t heng@@ééiwww%r %‘t"EI‘PPez“atf’i%S A &pphliaadsrhpglogy Epieimagmpsnipion hat
cell's 30offok key BdiRAfage & r&Carkhah RBCMiALR aDphaMabdutibals AiAREIRCht0R
a nonol ayer . (cf, International Patent Application WO 2004/1116 10).

[0005] APIVHISE SHPHBRMORPS) SBRBEY fomglodt carsumption o reagsifs. with posgntial time
ai r - wat egaviipd frodh) eAster VoA B 4RO B RCBEs vt RS HBPORRbus 2olid supports. As a

20 result, data throughput can be significantly increased without an associated increase in costs.

[0004] Efforts on miniaturization in bioinstrumentation have delivered a number of
revolutionary tools and opened a new venue in life science and pharmaceutical research.
Notably, miniaturization enabled large-scale analysis of biological samples at a lower cost,
faster speed and simpler operation, and brought about the era of ‘-omics’. A well-known

25 example of a minijaturized device is a DNA microarray. It allows for a large-scale parallel
analysis or reaction of samples in a relatively short time and at a low cost. Efforts are currently
taken to miniaturize the commonly used multiwell plate (also called “micro-titer plate®”), By
means of automation of sample handling high-throughput screening can be performed. It has
been proposed to extend the respective miniaturization approach by disposing drops of cells

30 onto a substrate, so that they are substantially arranged in a monolayer (c¢f. International Patent
Application WO 2004/111610).

[0005] A problem not only occurring at solid-water, but also at air-water and, where



applicable, oil-water interfaces is protein adsorption. Recently,
Roach et al. (Anal. Chem (2005), 77, 785) characterized

non- speci f adsorption at the aqueous- perfl uor

i nterface, kva%éﬂ{y\gpﬁ%h%s ways to control adsorption. In thggr/ﬁ%{ﬂwuuws
aqueous droplet of protein and enzyne 2nvas encapsul ated by

perfl uorocarbon |iquid containing perfluorocarbon-ethylene 5 glycol
sur f act aripglicable ofjewdtéruintepfacdshio proteigUaddom o ORICCentl, RJadle @t &l MHAAIZ EWen.

non- speci f i on of fibrinogen and bovine s rum al bum_n at
The © e orted. PARBSEaReed doBreb AR Binfi adioiiat ahipe aivsany RS Toorocarbon
phosphat dsterfade, Bawell iaf eays adoatrslddsOpticie dn et Werkpat aéiuéeﬁ@&aﬁlep&pmtem
aqueous m%erface wer e |d§Pt|caI o thqgse at the buyl k scal e.

i nt er f ac &M EPREE VAL AP BTG IS are Ehog hanig %%B%P%PQFPF%PPH-%Y}CHB
par t iscul gycpl istrfedddedi TR &Mﬁ&ﬂbf)lﬂﬁlqﬁﬂ%@@&@ itekRice minimized non-specific
per fl uorogar bon e%a%@ene gl%ch%f) surfactant i.s present, provides a

bi oconpat?F ey, P npgen VB SeBIm aliumin | #gthevialsefaen i Bie aetivities of

aqueous sbobiidléRe ARRHLIARROFREPHARsE hitHah6litbSscki QWdourlded 9§ @ﬁélp%uefb%m%n-
t he nost bi oconpatjble interfaces anong water-inmm scib

i qu
[00061 ABFMReNiGEaED| e i identiral teethase #t cthe dulk cuale. ﬂanet mﬂfaaﬂlgﬁtween
during i pedRRkdcafboRliqhi@land hcﬁl&%@sns%ﬁ.ltx%z ﬁmdﬁ[a?ﬂy%‘gﬁgonﬁﬁx@ﬁ@%eéqgr mst

extended sanpl e preparation using for ‘instanCe |arge aat
mul tPwel Peplugrasarbppnethylong ehyerly s & &% Pregensypipbidas adnooomwwéntsusface in
used neanadition QY fiEMENS @aﬁo@ﬁ&pbmb%&oﬁ@%lm L Mo‘:érl’)\@rl i Lﬁtl.l?stlgmwn
covers or seal-stri stacking, the use of cl ose m croc

the opti #¢ pPrRvids rﬁm@)PP the :wpt bipeompatible mterf@psu@norzgowawwrmzeblmﬁmdng
time. Evap rsélo?ul s of artlcul ar fpractlcal concern since it can
fal'sify dat@0 e problem SHh\ViBR Pse of fRiprodevisas) partigilarifusing dncubgion at for

[0007] Thestdnes Bpubabicﬂlfhg@ci stdraap 84 %xt@ﬁ&drsﬁﬁ?mﬂr&&ﬁ%'déﬁ@ for mstance large
consi derab@g i nterest due to the possi i solatin

handPi ng WEPerHes nerbirelf 8! afeﬁéorps%@mremeﬁ1§|e|vmaratwan§errfl%1w used greans to
| nt er nat boARdmEBiLobIBRPIré ﬁ@tu'sé’ﬂf M@tlmﬂﬂﬁégﬁ%@m sl erﬁ')@ el the usc of

reactions, have_ for _instance been carried out in emulsion dropl

(Gri ffit Rsedupicrahinggnd the opimization gf assay Brasecelsrinordsgjo mqrmy@)wmng thme.
395- 402) EvgotRical 1s|o¥l?faﬁﬂt:ﬁr ?H{bﬁ’ca( k&¥Xekm, Sind & &Htfﬁklgglg%%%gt%cé&sb@%evemy

and 25 bi ol'ogi cal m croel ectromechani cal systens ( have been
devel opedcermugiviel glatesner gi ng/ ni xi ng, splitting, and heating of

dro {]ets o] f ces, .sych a el ectrowetting-aon-_dielectric (EWD)
[ PofPack, Gaﬁlamp fono ﬁfﬂp&eﬁs asirecentlytsgeiyed gopsiderabls inforesdue to the

surface a@m | oF i9MEE dnSAMdIin oehﬁﬁém“a &he BlcoliteMEhlIGNer
5, 42- 43p dlerggtlropﬁ%rems gﬂ ™ to eacmtg Lab- %ﬁé@;&l&hl%

(2004), AitersagonahBatentAgplicasion \L‘@O SCO?%%Q?%Q)CB@@@HW (eATHARR aAvp fRfnipgance
S. et al peenl mglibt it 20REIon (ﬁ'&gldﬁ%ﬁﬁﬁﬁ@% S heRsk, 51z A W«g@s(i’rf Bzoﬂa@%\ﬂ%ﬁz

not wel | SUIted f or et hods a sequence of steps, such
separ at i FPY0hd Py?%“%d SF‘éeéqia}@bﬁg'a' m(EDRY misreripil aaﬂwlbl(uTAS), and

reagsi onpRNQHb trdicfdeRiR e mddinial %fHPAse(’BuSMEW)%ve Bt Rped ?H?'Xnovmg,

for exanmple, require rinsing or washing, which can presenth only
carried SWEINgMiINg spfting, pacyheating ofj drgpletspn srfaseratsach 83 ahdmvebttmg-on—

Lfé_t;;) ggtz 8%%}%8%3g%vom [PORRE, MOGCE AUMENPHLD9%8. W98/ PP31386], surface
acoustic waves (SAW) [Wixforth, A. et al., mstnews (2002), 5, 42-43], dielectrophoresis

[Cascoyne, P.R.C. et al., Lab-on-a-Chip (2004), 4, 299-309], and locally asymmetric

30 environments [Daniel, S. et al., Langmuir (2005), 21, 4240-4228]. These methods are however

not well suited for methods with a sequence of steps, such as separating, purifying and isolating

starting material and/or reaction products from crude or complex mixtures. Such steps may,

for example, require rinsing or washing, which can presently only be carried out in multiwell

plates, using e.g. automated standard laboratory robots. In order to circumvent these



3 di sadvant ages, ELISA platforns with mcrocapillaries and
m crochannel s have been enployed (Song, JM & Vo-Dinh, T, Analytica

Chim ca Ac 507, 115-121; Herrmann, M et al.,
Lab- on- a- Chh?)p&@%ggﬁ 6, 555-560). Such platforns are hoteV &7 2 Rp g3

cunbersone and expensive, as well as l¥ss flexible and convenient to
use. 5 (0008] Accordingly it is an object of the present invention to
provi de ahsadpgéagss, U134 plasformewtii thidrorapilladesssid innigroehanhelsho@l beam ethpibyed

0o o0 SR MR SRy PR NS SOE SRR A, oo,

i nvent i orlaproavi-CGhip @006 PASSE-660)f Snclppiatfossd At Aowd@r hhére OglinftRtsome and
and/ or che(}a{n’én%glle assan%i:fee 1i n_F% Jb qagli d dro Itet. The apparatus includes a
processi ng- COMpar t ent > Ha lﬁ dSQUepET I8 B%r t nent i s defined by a

resersvoir a Ny | ;] i.sat | on. r...Ih rocessi ng,conpart nent
S For Cher “RA0BPALSRAUY (R uh el TIE breseld SRR RS & i o
wi t h t he rhétlpd @i droogdsig.a dhemidakamitorebidlbgicaisanpimvitschodvosls ltinnhove distasel
ener gy tmd‘g,ﬁ% Icg quid of the liquid droplet. The reservoir is
defined by a ci B&tnferential wall 15 and a base. The inmobilisation
menber is arranged within the reservoir. The inmmobilisation nenber

i ncl udes a surface. The surYEMMABRYQF THEBNVENTIONh a way that it

i ncludes at |east one predefined inmobilisation area. The at | east

one predefi [ j L ' I . L.gher rface.ener .
than the m@??&ﬂ%ﬁrﬁg}ﬁ%ﬁ gﬂ? %é&gqt : ‘é%glf) gd’ E‘J()a‘g%érese efsi gpnaéa S f0F procelsing
i mdBi | i didogier] and/ar chemigdl samiplegines liguid fdaopdeteibe gypatdtanintiudes a processing

respecti L Ri r al t,es n surface of .20.the. ... .

| mobi | | copparttidl The ﬁ%sg&gt"%f“gés ek d%flrineegg?yi HESOVIRGBT AP JuPobiisation
area i s anigiber.ohz prpcesking scogphiftinenteis tfusheltddapted tdecqphmnelatef a hdedium. The
surface . Lym...the.i ilisation af .the |iquid

dr opl et })lﬁedﬂn]le%gfm:l 15%{%]{3‘?&8%@15?'1 tgf‘il}?ﬂpelg%BP?rF ?7"8‘ﬁu@r1§8?3il%vger surface
i nt er f acieadrgy ttaetiaxchiquid sf the TigeidrdzogeétnThgresarvdinizalefiedby atircongtreadid tiall
t he ;game e [ t he diumthat,is . imm scihle . w.th e .
1 quPa e b 5 TR e iaton Spdiies 1At a. v Ehip o et T aebigption
i s a hydmwptbebincludedia surfacHhe shifakredp partzimed ik stichm Wy thaatt BeiudéseatWabthone
the |iqui opl.et and of hi r drophobicity.than. the liquid of
Lhe 11 quPtrSbaR Eimditalin Hp e oLt R B G s8R 105 st i & Meher
i ncl udes sarfach edergp tedni the ﬁiledﬂua:c @urtﬂ'dlﬂﬁofe)tﬂé @tﬂh&bbﬁedﬁfuﬂéfﬁu@@ ﬁhﬁzoﬁﬁﬁéﬁiﬁﬁm&ﬁ
in such a that it includes at | east one.pre in rophiljc,
ccn o B bR oplrhcs Pt B e e R S et A o e
i rrgagi | i ﬁmﬁmmlbatseﬁm?\inbﬁber. Theathyadt mﬂmﬁeﬁnwﬁﬁrﬁ&ﬁhlidaﬁoxgﬁreﬁihssdgﬁftiioﬁélﬁfﬁf
wdth in_t ne. of. e. surface to allow .in the _hydrophobic .
modi um " rarcleE BRI dn G o RE S Ryl b Bhe BRIVt RpaRbisRianof
area Vi aﬂ@ﬁ;ﬂﬁﬂtbﬂ;:hﬁqme hﬂ?hﬂt bﬁé}pr(e@e]:cf@led Blfilhd’lfiil)isa'tiﬁ] fYe@ Ofal iBFacial MBeractions.
remai ni n r.ophobic surface is xi mal |y e sane i i
hydr ophogihﬁ if%valaﬁgamrfé%epéc?f? %n%af’)% EE%F%“W@G@@P%S $3ghe medium that is
PCT/ SG00mmheBEOSith the liquid droplet.

25 [0010] According to some embodiments, the medium is a hydrophobic medium. The
hydrophobic medium is immiscible with the liquid droplet and of higher hydrophobicity than
the liquid of the liquid droplet. The immuobilisation member of such embodiments includes a
hydrophobic surface. The hydrophobic surface is patterned in such a way that it includes at least
one predefined hydrophilic, such as a polar, immobilisation area. The at least one hydrophilic
30 immobilisation area within the hydrophobic surface is of a sufficient width in the plane of the
surface to allow, in the hydrophobic medium, the immobilisation of the liquid droplet on the
hydrophilic area via hydrophilic-hydrophilic (e.g. polar) interactions. The remaining

hydrophobic surface is of maximally the same hydrophobicity as a respective hydrophobic



4 medium [0011] According to sone enbodi nents, the apparatus
i ncludes an imobilisation nenber wth a plurality of predefined

i mmobilis as descri bed above. A respective i -
sation merr%‘, %Pﬁ sﬁgefi nes a mcroarray of independentl%gﬁﬁob%@f}%ﬁl e

bi oreactors. 5 [0012] According to sonet particul ar enbodi nents of the
apparatus of the present invention, the imobilisation nenber of the
processi ngedi@apart nent i s - renovably arranged within the apparatus.
The i mobilisation nenber may for exanple be renoved or inserted
frominto t[0811)ss@rding 1o seina embodipentsthe apatane iaghpies a (wmobilidatibn M@mMber

be | ocat ed on @ ki f e resernvoi 00131 According to sope . .
enboa rent 0§ REra P Preded AR RRlon tBes teitriR ol SPae tpgnobili-
openi ng. sitien mambd&i thissiefiher mierdaany oindepeadentle corproliuisle biskeacger t ed
frominto the reservoir via this upper inlet. [0014] In a second
aspeét the [M0¥ZNAcoring tovordeparacudeembedifuonts af thaagparags afithie ptesént inyedion,
and/or a r para ccor |n

first asguotihaflelidfmeaBE ofthdprBlesih ARG PO MBatd i e
hol der. 'Eh)parﬁllus sthe lmaingbilisationdesntpn edy far eampim&micered beinsetd fioai/ihto thd
The secon | der signed to_acc n.i mepher and/or a
cover. Tﬁese st %Ih%peg é’g gh ec¢ B%‘a‘h‘%ﬂ’a‘énaga?y be? ]?fatt%{c}msaut(?ﬂ ot H& T&EE8H

hol der can 0 r 0

third aspecttiRatcokERER hersiniinid HE skl BALES o upptdhity shch & an
posil0i oniopgniag. dh'f@pmnsmhsctmnantmﬁmr@ﬁn tls@be sw@veddr m@ffrtedrfroaﬂpm ﬁnamesenzblr
the first,asn q@ £ apparatus includes an upper inlet that is

defi ned by an %enlng (see above). The device for guiding and/or 20
posi tioni ng{ﬂ@lﬂ' RREeLREd ésﬁe&?ﬁé ﬁ@ﬁql0&1%{mdésedcc?év¥c%qub¥ttacﬂﬁg YRRGEt member
openi ng of the ‘apparatus. ourth as nventi on
provi des aad/ae pryar f@ﬁheprﬁﬁﬁé‘ésfsqfﬁg appafyites agefirding to thmmbasp@hé‘ﬂw devicesingipdes a
inaliq rE{ bR 'aﬁ% degid%FdrHe’]%L r RS AN Q& étgtth@regérvmr
descrlbe above. o] so i ncludes di sposi ng th um 1 nt

t he 1épparﬁlet§§00n¢rﬁ'eldéb5ﬁ deﬁla@edpir) adestmestate amiplst member @d/oaa@avewﬂ?hedirsil and

incl uded g4 dBiA Ho H@h&&f ﬁgthé 9{]&)&@&&@& cﬁrﬂ%@ﬁhbﬂ%ﬁ # oq{tﬁeqf}st holder.

menber, is entire covere um

i ncl udes p[ﬂ@l’S]%QﬂthfrH‘ %sﬂe'cﬂ ‘tliedindér@iﬁh %}ov?d?:g adieoiRe ?drrﬁucﬁlkf?aﬂd/&qﬂ ogmomng a
droplet onto the predefined inmobilisation area I's includ

wi t hi n t KisPpaser ep Adep ofithe seeervelr of 4B appaREws of thafirs ﬁsmﬁtnﬁb? apww@rsesyudes
the |iquhdgdeoh&t thhSisi dBRREA bysﬁdo&ﬂlﬁaés& %cﬁrg)efﬂx@%vimp'ghfd% arfdlor

area via intérfacial interactions. hod al so i nclu

per £28r ni WQSIBOIW&@@@BEI@W ig ﬁ@lwéﬁ%‘m r@@ﬁwaérw/tbﬂunpﬁmea@g o§ﬁwpaaratns 30
thellqwdﬂ'?let 017] Aco to sone enmbodinents of the

met hod of t Qﬁr%saefﬂu rAPRFH 911d’rwgdesm@e@ﬁgé%fare@sma.%wa@

provi di ngna/oﬂewdnqea1 sﬂfﬂﬂbﬁ:hnlash(ith@ ar@&sﬁema B6théd irchleAPiRRIdRieUs %ﬁ;aratus as
descri bed %cg spe ve devjce may |include a reservolr fined
by a cir GGHFEF v Ty %53%? I elydesshsposiag trsmpeftivg dpjo the apparatus. Thereby

the predefined immobilisation area, which is included within the patterned surface of the
25 immobilisation member, is entirely covered by the medium. The method further includes

providing the liquid droplet and disposing the liquid droplet onto the predefined immobilisation

area that 1s included within the patterned surface of the immobilisation member. Thereby the

liquid droplet is immobilised on said predefined immobilisation area via interfacial interactions.

The method also includes performing a process on the biological and/or chemical sample in
30 the liquid droplet.

{0017] According to some embodiments of the method of the present invention, providing
the apparatus may include providing a device, which is then assembled to the apparatus as

described above. A respective device may include a reservoir defined by a circumferential



5 wall and a base. The reservoir is capable of receiving an

i mmobi |i sati on nmenber. The inmmobilisation nmenber may be di sposed
into the r i wher eby the processing conpartnent

appar at us iaé)e{"é%f‘éi 6 [ 0018] According to sone enbodi mnF§{18¢ﬂ$H%09393
met hod of the present invention, 5 per§ormng a process on the

bi ol ogi cal and/or chem cal sanple includes rinsing or mxing the

li quid drwgll end aobaseddhegessrvogulst capatile g decaiving . anFonmoliliatipn rpenster. t Tise
i mobi | i | OR. y 0 ved fromthe reservoiy. \Were
the i oo e ERT ThemtP pde % SRRbST TS gh Bt | RAGH e proceicing
i mobi | i s@triparimentad the apppratok js formgi ng, m xi ng, addi ng or subtracting
may be separately be perfornmed for each individual predefined area
of the patt E0A8dAsenrflimgeto s@n¢ Gobofimentoodithgl yethodefathp apratens iavishtion,

nmet h of 4 i I . in f th r ctive .

o1 | e YRR ol BT it MeBleal (h01d SERSE g cr mixigg the

t her eon, liguat dropley arraditing er anlytrasting Bewd.t Fuxt this grurinse fer ivonabéidbation member
t andar d i - i de .r e ..of. chemi cal processes an

b ol og o AT A BBtenoRb Rk Sin, i Whitfoil, ST wlim BB T n RE-A5E RAT B oty of

bel ow, wrerlefised gmiviobilaatipar akess (sapa),nHhding] Mixidd) eaddingsantubitranaipt map . be

N 0 The | ' ill b
bt tor ARTREY Pk R P P LR O] REIEEA BT BECErTR SFenn

consjipder ed ORJ 110N, W - Lo ing. ex I and the
accglr(r)panyi nlj’%_l%’_rfg%&h%_ls‘%l% trlllw\ﬂhﬁ%%t% ?@O%@E%&rﬁﬁgﬁ‘?gﬁ%aﬁ _Z%?’qui gangﬁ“g of the
dropl et aespectveiimgobisatpa henbeed apdithus ofa mEpativé sampbs immsattilised thenmihst

4 Fi g. i ophilic, i mmbilisation ar 2) .
() o BEPARLL s AR 6y TS bt AR Pl rone
di spensi rd chemicaljirecedses phdbislogitkloassayplan tleréfose befperfomsqdant thy thicro scale and
t he

hyd hi 1] di 9 .
o 11 SR RRT e B3R5 B AR The i B Sistoi ¢ meci um (8)
(Fig. 1C. 25 [0022] Figure 2 depicts enbodi nents of an apparatus (A,

B, of the invention #ﬁﬁg Wy i ed in D E F,
G %5 that includes a p uraf@?@bg&gﬁ@cﬁ?mrh&éati on areas
within a patterned surface. [0023] Figure 3 shows schematically an
array of sal¥flsTherinyergion til bebetierngersioad withi referengs tasthi slgiaited desoription

the appanaedScoptidtiag 'Hrﬁﬁn?ﬁkt'&f‘%iﬁt{hgnn Ahmiti é&éﬂ@&'se fadi |
an 30 array %f_ldro_pllets B) ,1 and an encliﬁg%négrrgnt of a %ngz%gegbg@%n\gg’g
exenpl ar PrayisgeHswehishhef ore” or  during di spensing a droplet (C, D).

[0024] Figu 4 schemmtically depicts enbodi nents_of how a droplet
can ?Zﬁe pOSi {”S%He%g“‘?fnh depifis 3 qroRlgfcopipcipg e refterant serface 9f an gmmohidisation

get hod amkntRPaaRiER. afa)!l Replddmen thyepRPRSARM R B treaCRR 0int B3 a

remaining hydrophobic surface (Fig. 1B), and dispensing multiple droplets onto a plurality of
respective hydrophilic areas by means of a dispenser (9), once the immobilisation member has

been immersed in a hydrophobic medium (8) (Fig. 1C).

25 [0022] Figure 2 depicts embodiments of an apparatus (A, B, C) of the invention where a
chip is used (illustrated in D, E, F, G, H) that includes a plurality of predefined immobilisation

areas within a patterned surface.

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

during dispensing a droplet (C, D).

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

and immobilised by means of embodiments of the method and apparatus of the present



invention (A-1). [0025] Figure 5 depicts a further exanple of
imobilizing and rinsing a droplet as well as adding liquid thereto,
usi ng the net ho@ and apparatus of the present invention, ,4;00264
Figure 6 d&'gﬂ@f’ %ﬁlsﬁeneral schenme of rinsing and addi ngP(F /%0&/00%393
[0027] Figure 7 depicts a photo of NIHIT3 cells grown for 2 days in
culture in a droplet inmmobilised in an apparatus according to an
enbodi menbvantios fe-I).nvent i on. [ 0028] Figure 8 depicts a photo of
Nl H3T3 cells as in Fig. 7, the cells being stained with a viability
stai n. [ 002025} Bignee Ddefugss & fisthar graoipte affimiobidizidg ead Hissimgsa iplet s well as
the cells I Stal 1 I tectin ead cells. [0030]
o M At e ol ol ol e e TGS

Figure 10 s conpari n a

i mobi | i sat j X)) . nd 1 a 60-mm di sh
in a vol umamgfE 6]5 (uﬁ'ép"%‘%% ?Lri}ral\glg%hl&frﬁg ogff%\g%gg%{mgfi @Hg«é‘%ﬂ GFP cel |l s

expr &ssi ng [00e7)drigRit 7 HeRESa pRoto dINIHETH cellsigr@vn fol 2R1a9€ R GlitireAR a droplet
i mmunof | uor escence staining of the sane cells using a Ki 67 primry

15 ant i bdaynobiised B apRrpyratp ageopling 193 egbediment of thainyesday. [ 0032)
Figure 12 depigcts fluorescent im f a glass_slide patterned with
500- m  f ealliPoFignro S gFriciE A ehelg SR NIBEIHPeli S ke hithtCelly being siined with
washi ng wi+isbilBStabiif fer, and (3) dispensing of 50 nl of fluorescein
dye. [0033] Figure 13A depicts a bulk cell culture in mcroarray
format accofdeigFigerehdenids e phatdiofBIH3I DS cqlls @V irdFing7, ahd ¢ells being 6@He@ vith

of the method.of th esent invention. Figure 13B depicts cells
cul tur ed aosﬁa"éd%é"tt’flggﬁ&ceiﬁ‘rmbi | i sati on nenber according to this

enbodi nent : j 1 [ rgement of a section,of Fig. B. .
[0034] Fi gu[’ogai]glﬁ%'gﬁoag Siég‘?f%? ﬁ%&@%ﬁ%nsﬂpf ﬁﬁr)l g0 (5'69\/3@Ffm5§é‘8ﬂ‘8%3’satmn
bl ack nulménzhek [¢)ih atvelunetof DEOmhdnd chires0kihoolishsio avolnierdf Snsli (M), was
nmeasured 15 mn after the addition of the enzymatic 25 substrate

f | uor escei nl083BrGewreal BA dEPFts. HESE3GFP RielipuexpressiBe sheogrsem fluates¢egGprotein.
ELI SA rung a r i bl [ Q0. f.

The 11 or oo Baeplef A b BANbILARLS Sl ke et Nt Rio  pthpry
FDP 15subgntibady, foflogebhy #i §lexe-63% satepdacy antipodpat ch- shaki ng Aut onat ed
Rinsing Station that can be used in 30 the method of the invention.
[0037] Fi quiV832lgFigwes42 dgpictscfluasessentiimagrssofon gass sidrpattameed( with H00@m
of the i nugatsqh GR3/ A6sHLR0 : v
achipi s_usedq(%:lg@?ct ed in Eﬁl Opﬁgﬁﬁg?é’gggﬁﬁ%&g%%@apﬁ g]?il ®)
predefi né’éFPemi“iﬂﬁf@BIﬂ? g%ﬂlﬂtwcaiﬂ%ag within a patterned surface.

[0033] Figure 13A depicts a bulk cell culture in microarray format according to an
20 embodiment of providing a liquid droplet of the method of the present invention. Figure 13B
depicts cells cultured on a pafterned immobilisation member according to this embodiment.

Figure 13C is an enlargement of a section of Fig. 13B.

[0034] Figure 14A shows a rat IgG ELISA run in a 96-well Greiner black multiwell plate
at 100 ml. The fluorescence intensity was measured 15 min after the addition of the enzymatic
25 substrate fluorescein diphosphate (FDP).

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

substrate.

[0036] Figure 15 depicts a batch-shaking Automated Rinsing Station that can be used in
30 the method of the invention.

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



[ 0038] Figure 17 shows an apparatus resenbling the apparatus depicted
in Fig.16, wherein a chanber |lid is used for assenbly instead of the

slide sho i ig...16. 5 10039] Figure 18 depicts a chanber cover
that can \Q@da@@%%féd to an apparatus of the invention?CHECRRENINR

top view (Fig 18A) the shown chanber cdver defines a reservoir, which
can be assenbled in a water-tight manner by neans of an Oring (33),

as seen iwhede pRicpbieta ohep isfusalndepicted @i Fig ¢E) ®lat iddRes o D04y oFipeideBned.
19 depicts an.in whi ch ha% two openings (31) on a top

t her eof 1?510@&}3@'!10“1@'535”&&8“%9@?3859@“ %5 at the bottom for receiving

an O-rin B 00411 Figure 20|II es _a tec

devi ce (1936§ [o g? ?lf%'t%u%‘itg %10?4/5 T Pl??faé?s ﬁ?fﬁrﬂ ?hf FPRAFGS, eﬂl‘gg‘gr‘\’/g:lqg‘%’
of an appeheating chimiendidiinwed firamsenBb)indiefdarfehe shifle stivdvnadh FRY 1&ssenbl y
(B). [0042] Figure 21 depicts a nmeans of assenbling the reservoir of

an appar at ui039] Fi‘aerd ¥ degictom ch@Bheranderi thatatan rberab@mb(eﬂ&): ,anapparsosbf g

by el ast trat
a7 r angonnrenifn ZE4R I o8 ey (TS Bouhiromigt oy @ Bfnct b et
of dead @pac ass(exﬁbl)ed i ﬁ)@«d&} tightguaneer2y rdequs of sn @-ringBE)s 85 @in ASSRMPettng

a chanber d processing conpartnment of an apparatus of
t he inve ?’g%l%ﬁgﬁ%dﬁ%olfman assenbl ed apparatus with a chanber

cover (O t C

compar t ment ("08Y PRRHE P ich, 37E8 HRARE, il 1BY ohlhifh T30 it thereof
pr ocd@ssi rifige bipeand megnooveI5)) ahthe battom e mbeivinganc®-ring 4Fig(1B). and
sealing by el ectromagnetic force via el astoneric contact

el ect r onagn@P4¥lcBipure30 iusiragsg g dechniqng andrrcdeyipe (3o aémhm(ﬂﬁ?ednib@hwber
the surf 399 i raserma*ah'agpﬁrﬁg atﬁ@ﬁwmu%ht(%ans &fla Fhe rLORmBHS (B

or enbed bel ow t he surface, provid r seal i ng,

toget her w rohmrmghfd PO defibhs -a RRarlsOORderfibIMS Be 2dseHRR @ft§1 SppARARS 0 Ofhe

assenbl i n m si.n corrpartnent of an apparatus of the invention
(35) and? Ve&ﬂ 3 PEMPeLd). 04| Serlipenly Blagemene contaot-cFhenfigure also

assiist ed itnstrafes Gowithe aﬁﬁ%\emeﬁ' &ﬁn%@m ((é\l)bﬁ geasse%bw besrfeatht REmRNE
top view (i‘fi"t show a fl ui channel ) enbedded in the

ci r cunf erd&#t §pare ©PHe wal | of the apparat us around a slide chanber. A

vacuum chanpel . (.7 Qus for applyin cuu 00461 Fi gure 25,

depi ct's tmﬁgmoﬁgeﬁ’?ﬂlé Ctsa?\pfoi‘i% &ﬁgﬁﬁ’é ngfc ‘H’ébef YRF 68) andyt prcesing

gui de ( Acofiparaiehtaf @xappptagusaff the inﬁﬂfﬁSc‘;do tg%fogﬁma}agﬁé%ﬂomﬁmew 0%) gisqgmofa

a process

[0047] Fi© bﬂ]g‘éeff%r%ﬁémmam 1§$%ﬁ§¥£ 83y bf 45eplet F?W&ﬂgwtje (A,

and sf,he sa |t| to rocessin artrrent

0048 i gupge FispaeOEf ferflly hfecd Piﬁ%sw@ﬁfeg B B e S) e 2

pi pet ti nghgubaeosdnddd) (A), and sealing by electromagnetic force via elastomenc contact (B). An
electromagnet (63), either exposed at the surface or embedded below the surface and a
metallic strip (64), either exposed at the surface or embedded below the surface, provide the

means for sealing, together with an O-ring (65).

25 [0045] Figure 24 depicts a means of assembling a processing compartment of an
apparatus of the invention (35) and a chamber cover (34) and sealing by pressure difference,
assisted by an O-ring (65). Side view (A before, B after sealing) and top view (C) show a fluid
channel (66) embedded in the circumferential side wall of the apparatus around a slide

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

30 [0046] Figure 25 depicts two embodiments of an inlet member in the form of a pipetting
guide (A, B) and an example of a pipetting guide positioned on top of a processing
compartment (C).



in Fig. 26, in which the slots (71) of the pipetting guide are
slightly offset fromthe predefined 5 areas (70) of the patterned
surface of |ncI uded in an apparat us of the inv i.on. . Dashed
| i nes Iabelvﬁ)e%hélﬁjﬁmﬁ , ¢ and "d'" indicate the arrangg’%ﬁ?{mwo%%
predefined areas (70) in formof colurns. [0049] Figure 28 depicts
an exanple of an inlet nenber that includes a pair of interacting
posi ti oni ng[ov¥HrBigure 26 SREvV( 2 Rirthek tehbbdinRbt (62 piptAthed i@ K ), (A khd $ime
top view A‘%\P eﬁd seen 10 from bel ow em [ 0050] Fig. 29A ep| cts the
frame (2 neq qrpp &f ‘b?mﬁ"é?l@%c? in Fig. 28, F| g. 29B

i petto ti pO0Richiepy flusatdlog seefitime it anauetchelin TR Hptifind abitt houe
the appanimFigs26id whihithelslofs (7 e fieasipsling giidniré Siphilp oﬁfsélQﬂim fhe Qrtefined
IEPLE ™ R T L
alia the lﬁasplabﬂmil‘@’n ‘Of ‘cmaid & irldiaargthe srrangbR g T pfedeffidd areaéi(?0) in form of

syrlnges and the direction of rinsing solution to the waste
(77). igure 31 depicts in bottom VI ew(A) side view (B) and

asaseet 1 mage, en ass nbed i de chanber (C), an
enbodi nent h@?@%s‘m‘% oI EBFFEOF & il e G PR i 5 erafhe
of which pmayorfmlgl alchms) aafmnm(zepwhtbpreamslz)eﬂbadd@mt (BHtiti nes viewd Af) la@dVseen

20 Sl@"ttersli;e? n Oring (33) for sealing. [0053] Figure 32A
depiCts 5“ enbodi nent of an inlet menber that includes eight

I f f i
e ot B o g OB LSS
sl i de chaaets thetroomit (2 of Hg 2irelt Figeaiitthe mayntt(24) wists pipttkestibs (§6)dnsed@C

depicts a see-through image of the inlet nenmber and chanber when 25
assenbl ed. [@Eﬂ%l Higuy eSO SRy a0 aphli@Fom bEthe appis @l [re6d pf thi prepent swention

i nvent ' Of )rﬁgﬁs ﬂ&v%@%ﬁ@%&fﬁﬁgwﬁ <Bht &9 ?76? comtads B ”Eéaﬁ’gﬁl%d surface of a

bi ol ogi ca or chem’ca e appa and
sui tlabl e Shdfr (7§hyn plov: Ssway rvaiveqoéﬂﬁb |aBuWantea alha dmemlmhtatn cfématw (samples,

per f orme ea'gEht Ede)qd‘l%x gggﬁ'%eéagﬂg | 'Elirgc?gn éggnsu}é CJIIEﬂOIlQO heV&ast 38?* 0055]

The sanple ance, but mted
to, be derij , e |
spores, f Un“lﬁs,b Olfrl pr ot 0z % mgdrytt oﬁrﬁ%?Agﬁlltdg v(;)éj@% %}gaag/ %&ﬁ@?gh g,

PCT/ sezom»e@ wggbled gfrﬁhmﬁhgaﬁha@hm(@r ma«rrsbodfm@y af 4reiniet membiei GHb g ioeliides
origin. Acsads rzgpy on@BY wiicht 18y falcti eerv?mn oﬁ@msam@s&ﬁga §hr{EL Mg fw&,

not limted to, € group consisting of a soi an alr sanp
an @Bvi r eplitiers and ag&hpne(333 fgepilingul t ure sanple, a bone marrow sarrpl e,
a rainfall sanple, a _fallout sanple, a sewage sanple, a ground water

sanpl e, an @631 HignresZdniewictyp futhen subrdippaiot o lﬁ-Ehﬁleélbeh biggludes eight

S a”p: e, @hl&k EB6k YRt PmaPfo? BRlstit SRABLdR as Butd SFR sR AN ifers f98) Wid HO-ring

sa e,
P (33) Fig. 32B depicts a corresponding slide chamber, to which the inlet member may be
assembled. Fig. 32C depicts a see-through image of the inlet member and chamber when

25 assembled.

DETAILED DESCRIPTION OF THE INVENTION

[0054] The present invention provides an apparatus and a method of processing a
biological and/or chemical sample. The apparatus and method are suitable for any process, in

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

30 [0055] The sample may be of any origin. It may for instance, but not limjted to, be derived

from humans, animals, plants, bacteria, viruses, spores, fungi, or protozoae, or from organic or



stool sanple, a senmen sanple, a |lynphatic fluid sanple, a
cerebrospinal fluid sanple, a nasopharyngeal wash sanple a sputum
sanple, a u sanple, a throat swab sanpl e,

sanple, a g&o’h@%‘gﬁ%eol ar | avage sanple, a bronchial sg‘?‘f@?@m%m
sanple, a mlk sanple, an amiotic fl ® d sanple, a biopsy sanple, a

cancer sanple, a tunour sanple, a tissue 10 sanple, a cell sanple, a
cell cul t1mrgaxﬁaﬂnrﬂtmalgaoﬁey1hthét§csaxt eiotupiqal @righ. VAdcoslingly, tanyeofsmﬁpfoﬁowﬁlg

3 f
" ect ] oreRRlinrAc R P JBE BN o o8 L Aels phet Sample,

sanpl e, amdmugorpﬂi@mrsahplﬁﬂa ﬁamﬂﬂﬁue &nﬁ:ﬂ@aﬁﬂin@&;ﬁaﬁm &l a Iﬁih%llr@}dpqm a
arati o sanpl e

| e, t [i reparatio
oD ony auR et BERR iRl & BTRal el dablen o Sorhin samplenticibiseblogisy

sanplse orsamply, smﬁlsmpaepmbrobeeaﬂ;me NBgérikd shﬁpl@r@ﬂmm& b Brifedahife, a
VWher e desrrg q respecti ve sanpl e may have been prepr rocessed to any
degr ee SAPIey € SPRER ETRIE oA EPha i JRMBlanH| CErERIyPIAY AU sarple, a

di gest ed nakvpRRgRFIEREsh s@fmpReRsfutin §8kbIO xﬁtﬁutﬁ szhﬁslaﬂﬂlel@ ﬁrﬂoarnsrvsb idle, a

devi ce of the resent i nvention. The sanp g{ furt hermore have
of

been pr epETLAvHN SHBR BPropeoa Rl lsagh A ehigrectebiempanarle, a milk

i ncl ude, shuple, A SndiStic fluidsirBsle, taoowﬁ?l%%b!'b' sP&HmQJr s@mﬁ]’e%t’hbﬁoﬁf saﬂ‘rple a tissue
nuclgotlde a pol nucleotlde a nucleic acid 0 pepti de,

pol Yfept iSyBPleghC leag ol cultups Brwisna call byate ﬁ@@l?l@ ap@ruyﬁ@rure aample a nail
bi ochemi %&hﬂl@oﬂﬁ&r sthple 04 skif RarBpl 2R 'f&rer%lﬂ:egﬂnﬁﬁé aﬁqmé%nt dafifple, %rhosocomlal
I norgani ¢ ¢ eni cal conposition, a netal, I"ipid, a carbohydrate, a
conbi nat ¢HiGetioReIAMPLs: 2 Progugiion sagpls: @gd@arwmaat@nmarr@@u|aebaob)g@p1ugwlecule
ol ecul e pructiinUéinPd, abRbielE ﬁ?m&fonaéabﬁpféo @iﬁ@ﬁﬁeﬁﬁ%&n@hﬁfg Jﬁ!‘ﬂoﬁ?&ﬁte
exanpl es |nclude but are no , a suspension of
suspensi GFEPaTAlIpR FaRRPle A spgce sawaieams@qtratméﬁn@ifsa@pm any ¢c@rbuaﬁﬂoa therepf may
confyisnat in@RrdcBREEH the %?etl’(&l WiRs (?es§é{'§ REEDEQVe Rhmple %%Iyl havé‘bé’énrﬂt'&)roc%ssed
m croor gani s a pat hogen, a radioactiveé conpound any
conbi nat i"OHY deHEEbTan 1 rstragvm@pbt diggue wlm%mpéew@gesmrmmgmeé
I ncl ude # 0
%wemﬁgemﬁﬁme g daed @fuﬁ RIB cugqﬂe prean h%%uoh @ﬁ@langié fidy

but not necessarlly, t he sanp e e ex

i ncl ude, futthgrrgene have been pagparedgn éum@@rhqunbrswfas asubmoerﬁzr@@p arodude, but
shal | be gid ldiSthitdasd, ?Xolﬁné}PHPEEluH? of%%u%régg@édgspormm ghaa@&ta%{g a

my for instance be a cel or a ecule a to ‘or
sanmplPe, @eRiide; a palypemidgen oo ragidop Peitein; a synthetic pakyirfer, ecbiogheminal edapb-

form As S%Qtﬁgr%%ﬁéég{ég):icﬁgﬁlﬁﬁfsﬁi% ga?rtm i&Eheltidal pcﬁnp@) HpaOMQtQI 5@1?)@

or theorized to cursor co by nmea
a chemi c&hrbplysicate g combinatiry chegmjery Med@amrﬂreg m;hdmnnqlmtmn deig maoledulse

Curture oo BRSO he G PR, BB e PO o Tty

be cont a4, r@awaumslpm of himetal o susperision o retal aliby,tané applutiendf 2 mewhidnow any
may j8€  UsSHinkéod H&8b Bé’wE?%s 4 mﬁﬁﬁ fonG22 g na %&9&? | anfkll ;ratepg{h%gén, a

matter or pr e(;ursor t ereo be o X amnj
i ncl ude, rislipachye compounil mrtcéchnmonmnaumisetbcnedﬁ It srundetstpod vledt @otangds may

pol ynucl megﬁore%cmﬁ%laﬁ;r Eombination of the aforementioned examples.

[0056] Often, but not necessarily, the sample will include, or will be expected to include,

target matter or a precursor thereof. Such embodiments shall be illustrated by a number of
30 examples: The target matter may for instance be a cell or a molecule added to or included in
the sample, and it may be desired to obtain it in a purified or enriched form. As another
example, the target matter may be a compound known or theorized to be obtainable from a
precursor compound by means of a chemical process. In this case the sample may for instance

include a solution of such a precursor compound. As further example, a cell culture media



5 acid, a peptide, a polypeptide, an anino acid, a protein, a

synt hetic polyner, a biochem cal conposition, a glycoprotein, a

radi oacti vg,Fsaape4pd, a polyelectrolyte, a polycation, ?CT/QB%(M%WU%’

a pol ycatanion, a pathogen, an organic chenical conposi an

I norgani c chem cal conposition, a |lipld, a carbohydrate, a

conbi natory chem stry product, a drug candidate nolecule, a drug

nol ecul e may hi:rmlgnem:ﬂadnbé cdndgmiaated [hh thiscase, thespethodothe pregant irsantaim maybe

10 conbi nat i rrbodl rrents where the target matter is
f or exarrﬁll% %@E‘?’é{hﬁ?ypgdﬁ%rﬁ P8 de, a peptide, a nucleic acid, a

pol ynucl eot g;‘ag%]? rl“h;r"il Qar%laé 1919{%&0&6 n Clggud' l]hErleX'xa? Ocﬂﬁsakag lolf %ﬂy Z}I&E{r% | E:Yamples

tag. Exanp ags e no
bi oti n, dnqiudq; bphamaiot hnntedi it axangéotide, aWtélgmuctf@tiﬂaragmﬂynmtebede laswaleic

protein, pol t|d e yrt xa
DEF1 ity Piab®intBi & PoiyuBbudt, BE Bblbacd dPgh. §XOMBRSRe inee? ploghemise
a pent a- comphsnedn,l a;tgiycﬂ:ﬁrodmmea radigactipe lkeylapeirddianglydediolwpt apbbication, a

2ppl | oot OO ARy BieR igue dh aheens thaeatsphgpsigony B3 njginic ghemica
| muno- g;bmbuémdin aotipidn a Mdlgﬁlﬁwblanmﬁl@‘lﬂwf?t@m;stry product, a drug candidate
gl ut at hi

0 transferase 1), cal ndi .n pepti de (,CBP),

FLAG pept“f“ﬁﬁc"(‘% agg“t% mtoffé“é" lfkh%@e&r%?% N -sAsa]d-“%é Qfﬂé‘%ﬁ‘r} lany
a ?/)10 t hegofﬁguﬁm)ﬁsom&ebﬂllﬁ eSﬁbdﬁ%tsTwﬁherGth& @- Qa!t’tcﬁ]:snfow%ka@w)a protein, a
mal t ose Di pr ot ei 20 NBP).,, t eltoeo t he sequence

G n- Pr o- PlPFRITich? Repiids. &6 2”?"7 Kopdger gh‘é‘i%%gg%qtﬁ’ﬁ Rayicpfgin
gl ycopr Ofatﬁ Iaffgﬁl,y thi) @xhi@ple@ uf @f_ﬁrn@ agaﬁllbllhu@ g\{t atrbl\lgotcﬁrﬁmlgb Blotin rkhﬁMSithe@bl or

t t - e t n- Arg-lLe -

te E:a ﬁgﬁaaﬁoﬁﬁ%ﬂ%ﬁ%@ re[t Hlargcrdap Wé@l%écﬂggﬁ)egtldb‘s orapeptulie Lfiurt(ﬁer examsp'les
Tyr - Pr o- by &n Afffirityahg i?kﬂrdé&:ﬁrt Il}él'rrof\hﬁutadﬂd) bﬁg)hléﬁdi?ne (BRhta8 RSenfaf o MR ahisti-
trar%crlptlonfact r t he

n- LHRE-tpgdy PPYY, 13%@96@ i}%@aw%% 3 188 tag2§‘°Wérﬂé° P RRER-AAGEY® desctibgd in

I's a nuclud patestl ghplisativnl Y8 WDhSOLEIAF4,0US aatedt 5508421 @ptd %;49§nan Immuno—
affinity furtherppre be an aql |£lonucl eot | de taﬁ) Such
74

ol i gonuc|g&9t1ﬂa€mfl%}g Healse-ginding Projeip.elutpibione SefransferyhiG @lmesiufjp binding
| mobi | i peptidel (W]U@L@@}-bétﬁldw'(% Bf R TBERBRBL REY THEOWEAGLAsPAsp-Asp-Lys-

respectlve affrnity ocated Wi thin or attached to any part

P he t iyl the,By tebiropenlicker Met Do B GRS B e O1y1, s, Bing B rasieip

fused to ®ipp)adk BBV aﬁmp@ ¥8 t}@rsealﬁnémlnqaalznﬁmeﬁgnanppdiélu-ﬁg)p Plo- @WA@fof
t he afor emantloned exenplary proteins. [0058] The apparatus of

present ihﬁRPEﬁP’F‘%ﬂe’ﬁ gm&e@w@ﬁecdemd) fho YesisulpnMompbiliv Yt Glysapogin (VSV -G)
cheni cal egpdpl &F m@% MhpqzeLGﬂlLMQt ﬂ§rpﬂl‘§ieu-éw E;rss M&naggm%

dep05|ted |nto the drop by any neans

The droplEA) ﬁﬁ‘;‘PRﬁ’d’rftﬂéi-’l wqmm@@yreﬁﬁ"éxrf@spc\éﬁs}’rws yaﬁya er&ﬂ?ee‘anxcr’ qmt@e
whet her %‘P ﬁé@r&@&ﬁﬁ@ﬁ%&e&ﬁ d%{;}é ﬁﬁﬁ@@&{u@&@%ﬁé -Gl- JLy@%ﬁQ}éSSe? GHL@Mu-Asp-Leu.

aqueous |iquid, an organic solvent), or "a nonpol ar aprotic,

non@dl ar Wlpﬁf@ﬂlectarg@t ﬁl@tt%rrls prﬂb‘t—‘ i€, acai, pmowu@mt@pm an @ligamnclegtife an affinity

liquid. If dﬁQ? HrtheRford %g%[}%h é}gmfegﬁﬁe tagl! Qlaﬂ f011 Siftidie ﬁdé’\fa% lrna?lfl)loletMe

t he de5|re rocess to ta es of nonpol ar apro

| i qui ds be used to hybridize to an immobilised ohgonucleotlde with a complementary sequence. A
respective affinity tag may be located within or attached to any part of the target matter. As an
illustrative example, it may be operably fused to the amino terminus or to the carboxy terminus

30 of any of the aforementioned exemplary proteins.

[0058] The apparatus of the present invention is designed to process the biological and/or
chemical sample when included in a liquid droplet. This sample may be deposited into the

liquid droplet by any means (cf. below).

[0059] The droplet may contain or essentially consist of any desired liquid whether an



i nclude, but are not limted to, hexane, heptane, cycl ohexane,
benzene, toluene, pyridine, 5 dichloronethane, chloroform carbon
tetrachl or n di sul fide, tetrahydrofuran, dioxa '

et her, dllg@%ropy 2 her, ethyl ene glycol nonobutyl ethepggFGﬂ%%&Q¥h
tetrahydrofuran Exanples of dipolar dprotic |iquids are nethyl

et hyl ketone, nethyl isobutyl ketone, acetone, cyclo- hexanone, ethyl
acet at e, aqsmhmtoylnohsaquly rlm[ue},, amtol’gaherle;ugi gsobdental,ic&@eﬁ{aipelar aprotic, nonpolar
di met hyl f or

i 1 ormet HAPES: U BRI PRI Rpraft o et fe A testood that suitabte
di nmet hyl Sil,duids)wﬂeﬂlo%ﬂﬁieeﬁsméd 1odess topalod place. Eﬂuhpies &ff :ﬁmp@laﬁﬁprotlc llgu1ds

o) adegdy ot Reenir Braiehl o P g Reabisen X Ol iico BRI OGS AR e,
or chl or Qﬁ&lﬁcﬁtﬁine&&l@mbﬁﬁoﬁf cma@cduacmmm thdnl Al e, BtahARekitan, dickdhe,

tert.-but oho cycl ohexa r aniline. Two

i 11 ust rat‘il ?}Qﬁg@&ﬁdll@ 3Py F%?ﬁ’ t}lxy e%gﬁégoq utyl ether or teh‘ahydrofuran Examples
1, 3-di al kfl dipolstogRotidi ylied aef hetBylo&BnylatetdheARthyl isobutyl ketone, acetone, cyclo-
1, 3-di al Ilnldazollun}hexa | uor oborates, 15 | n sone enbadi ments t%

liquid ofer#ong, gylgcetate, pbytylisohpbaats, sthyensoglyeql éilqcpatﬁ élmthl@arﬁﬁmde

enbodi menfcstohifide) qu-kiﬁnéilflylt A28tafh @D Inffonethadl b PAeRnit RU MImBfy], %oﬁdﬁﬁgpluﬁi
ol ar roph| i C see al so below). In some engo di ment’s

a di liquid

t he li%l qu.ddma?d%lﬁv &XI%WW%!%@( Pelgi Brdic liquids| argi yater Hagthanol,gthanol, butyl
differ entawaamgﬂﬁmsd A4, &Hﬁthylﬁﬁuﬁ@ﬂh@[t@}fgﬂﬁgoﬁf}%g N &lﬁﬁtﬂw fdimfﬂ%eeﬂtN-
| i qui ds [ 0060] In ‘this conjunction it is no hat a drople

that nay dbgoniersdethylaming, phcideroplsmoldiramples of mamylav p@f@@émgdsmmceng acid,
sui tabl e tE@rhutyIidRal ﬁl%opﬁﬁqmm%@ P GnifiRé. r’I'vﬁﬂilIQéﬁatw@ 8% df leéjﬁ‘g'g&

or being an aqueous solution of |ow viscosity that is I cal

in enzynerd &Iddkylimidazolinm-sirgfiorebosases andt 1 3Jsiw8<yarr@riﬂzehwnﬁ9xaﬂ@pmborates
i nst@gnce 1glsgQel eﬂ'ﬁ)BHﬁ?ents%e Qiﬂﬂﬁl' c?fttthiropmt Wby m\ﬁuﬁ%oé'&yd H@'Elﬁ{ hg{ud fiP%ome -
i nstance castor oil, a pol ynmer “or a dr uch as
pept i de ZmbRjEmHche hem#n%frtbe érqpyet as/élppiamseclf asdfw Bé@mein a CEPQiin sloophilic
and Co, 'lquUiﬂs?s@e fao BEIEW‘}UH LyAd 'e%o?ﬁl{enﬁeihlash u?%rc&ﬁ&pljn% i8Yde F¥ons,
exanpl e, so be of wﬂh VI SCOSIty | is use

cryst al | iipdedieg, phergst ¢fudiffeeent @omp@ﬁnt@alsucfcemmnsathatoweateﬁnnd: by i ferent
preci pit 3f,,@ agents such as pol yethyl ene 8000, polyethyl ene 4000 or
pol yet hyl ene 1000 which are commonly used for protein

crysioal | i zafopee). inIRs OB BAdtoAR i lnbeéattﬁa% Vo1 X Rag vefusd HtRPInSEntd g%ay

may be used in the invention is aw%ﬁg%rosone an optically-trappa

aqueous PEPEARYHBISEAsity dak gl eror, frehprioerssl ihye earrigd Q}E{%@Hjﬁbmmflmg
medi um t hﬁtbel'n% ah AFhedRS %I@tldfﬁ 51“0%;15%5511:}’%11513{9 &Qf?fuéeﬁ it Hﬁigﬂ’tﬁ'ﬁg kal¥ortan
as wat er -

medi um t hat an i ndex of refracti on that ower
Thus a hyagasicospivens Hetdreplet may Jfbr dnstanee alsp sioclugn, |Q§8H0F1§lstt elappety eisgqus

a focuseqnliaserfoPiRMncébadibi€oid %oftbﬁ%@meg gg %@%ggﬁé g X\%l%ggﬁ /9 ?@%‘Lﬁﬁz

PCT/ S&G2007/ 000393 12 nol ecul € in the errogate
and 28xanihydepasls comgnereipllippendlaldn ér@nxe&entqmﬂmkmson anct Codif nepdffor thie esltiaatinn

Ui me- 1 esqlremh, FHUAGBREERSS, ARIRARHRPHSS bUU Han AodlRey S sl A% bR

crystallization and thus has a high salt concentration or includes precipitation agents such as

polyethylene 8000, polyethylene 4000 or polyethylene 1000 which are commonly used for

protein crystailization.

30 [0061} An illustrative example of a droplet that may be used in the invention is a
hydrosome, an optically-trappable aqueous nanodroplet. A hydrosome is surrounded by a
fluorocarbon medium that is immiscible with water. A hydrosome is surrounded by a medium
that has an index of refraction that is lower than water. Thus a hydrosome is not only stable

but also optically trapiaable by a focused laser beam. At the same time an encapsulated



nanodroplet is able to rotate freely and does not stick or aggregate
at the boundary. As further explained bel ow, various other nedia
maybe used thod of the invention, whether of 5
conpar abl e“}q]@@ﬂ%f’gg or higher index of refraction tha%&?ﬁ@"wﬂ%?ﬂﬁ%
of the liquid droplet. [0062] The droptet nay al so contain nore than
one liquid. If nore than one liquid is used, the liquids may be
gener al | ymélieats i e Wiydrbson@ecdin O igterrogatddnmd sehgiie€ By eal ﬂﬁbreéc&c@teﬁéi{atlon
enbodlnent hefll uid drop I$ﬁ ﬁ i ncl ude two oawyn %ﬁn qui ds that
are i mm SRR 188 1qrg %‘BS’/““‘FcS? Vﬁg‘ﬁ SEREEAERIORES T P ArmelRals ingide gich a
dropl et . MNeydoploek ebls 16 hfatel fogly ahd déks inbSstRRlk a YeateSat Uhe Heindard UL S ﬁﬁﬁer
energy that is higher than the surface ener t he nedi um

As
i |1 ust r at$pkned balo, yariqus athst wedip maypedised i Brigd ﬁﬁt}leweatwn wheher of
hydr aphi ltb@e, dofphidBle|ideticR0drdighe St 26 eRicBion tHaf theSlifaty @ﬁ&%ﬁ@&%ﬂeﬁt
| east such an essential part of the liquid droplet is of

hydr ophi | i c[doszjuTie c:]rbjilaﬁmﬁhﬂsd ¢diiwndmdfe(1hi1ﬁ6nel 1Ruida pahde tih oﬂ@hﬁhﬂd is used,
attracted, vi,a e g. ro n i nteractjons to t e
myir oph 1P 1 ines e Rt i ol Rt P oeiheh i S Seletied Ftguilg othe
dropl et mmynénwthe nqmarae@lénena@ 1mtwwdrmﬁcﬁe lighifls SAMEe SRRAIbE Mcbeby
the dropl Inits H@? %ﬁg $ a_surface energy that is

about s HPFHPE 8ParY D {fgeauih qraplet Meuqticlest the Heopist sHisy seety is of
areap of g ﬁefaaateh&gpeﬁht S¢higheethah thd)SurfeeRRkeh Atth® helREPEAs af \Plustrative

there is however no particular relationshi

further ex d w P
in surf aceég‘@laﬁlértgﬁ ﬁfg'fe(‘iél’}rfffét%éﬂaﬁl??ea IFXd&QHhHICdF’GWE‘B afodpr, pyféace area. In

pr edef i nedch anBddihéfaht 1043t &cBan eskbiftiab P:Srf éCifie 8HAH Gtc@&ct @sfoffah@dx%bﬁlﬂl: ﬁﬁuxd

and the i ilisation 20 area are only required to her
the surf &@m‘gﬁé&qgi% droplet isneapplals o psinesifiracied vigr e-8- hléydrqnl?fﬁbﬁmqf%damg aﬂar)

menber angkepktidlito M)lﬂi’@;ﬂxﬂﬁ:t suHﬁcd Hﬁﬂ §ED éi’ﬁ@m%&thhﬁe'iﬁhérbdw Tde #5&RIBdplet
[0063] Hydrophilic ("water-| OVIn? matter, includ |nﬂ¥sur aces and
g

|i qiPds, TBAYier tﬂé‘iﬂ%ﬁ‘obe 3 VREpITeRFe Iy sqamg enbodiments the deaplet &) itseniiEte isalsoof
whi ch can duefhén éﬁe?ﬁ tBatds BRI st 65 EReR AfanWhd &rfa@@&:ﬁ#gm tRE Ple@&fined area
FNdrOphI|IC | t hus di ssol ve therein. Hydrophobic

("wat er - P&efn@!?u#ﬁ‘tet ofrthe, gamabiligatige eemben Av puthar explainsh hekave thereals

rel ated trﬂwvér&mtﬂa%dum rQ3ddnSRp ik BRRRE h& réqaired baweaPthd 1i ﬁi‘dnﬂﬂﬁétl dnfl
matter attracts. non- p0| ar organi c CO%])OUI’] such as oils,

greases. the predefipgd, EF@P‘%)‘BW“PH axeat he sppseenensirg ob e Grmlet andhthe lmowisatlon

"1'i pophi laké" ard o8y RbuitddN@BERESer thifCthe SY%AHR! e%erg%r(f# tH@ Fé?,ﬁﬁﬁlbé?l?face of the
conmpounds_are both hydrophobi ¢ and ol eophobic, 1.e affinity

for oil s ImBpeHiseinpIBeEmRes 2adeidhemading %W“ﬁmﬁ@h@éﬂﬂl}h@ bqtgfbﬁraplat e from

o e eI e S, i b bR

hydr ophi |lip6pﬁdbﬂilﬂ"fﬁt-$éan§g")f @ﬁmssna&cméaawﬁmntfoﬂ@ dﬁJoR:CHlﬁdle uitérskmoﬂs Qith
surface and a h dr%Péfb'C |.iquid, or surface is often a non-p

li quid orvagi paieantes. dydrophplicyliquids thus dissqlee thereig. H&drml%w@tsmfﬁapp

|'i quisd Ofmaief haaCetehdendy tbstpathtelfiten HARE A idldRed ©RA S BO k@icaa&iih@opamfcq"fat
hydrophohic | iqujd or surface |ess polar than a respective

2008/ 06312 nﬁhﬁ@@’@b?/%@?, gifracis3npalare @%CW“MS’ isychc éﬁ'ﬁg?’eﬁ‘ts RF
measure foadasdsh® i @hadrity&d tueihe REARI By drypibbt- URB I “4ib&Hil" Ake not synonymous.

For example, perfluorocarbon compounds are both hydrophobic and oleophobic, i.e. lack an

affinity for oils. Such compounds accordingly have a tendency to separate from both water

30 and hydrocarbons, though the latter to a lesser extent than from water {see also below).

[0064] In many embodiments a hydrophilic liquid or surface is at the same time a polar
liquid or surface and a hydrophobic liquid or surface is often a non-polar liquid or surface.
Similarly, in relative terms, a more hydrophilic liquid or surface is often at the same time

more polar and a more hydrophobic liquid or surface less polar than a i‘espective liquid/



liquids is the entropy of aqueous solvation. Introducing a
hydr ocarbon nol ecule into water is acconpanied by an increase in an
associ at edfJ f6s/6389Y- Noteworthy, the solubility of ap ?%ﬁ&ﬁ%&h%%”
conpound in water decreases with increasing tenperature a
tenperatures. 5 Wth increasing tenperdiures solubility often reaches
a mninmum whereafter it may increase again with a further increase
in tenpe rsmlfemeeo MSS:Mﬂhﬁscmﬁﬁae@t Acmnawte ﬂoetlE)q'plaa\'rmhﬂirbphobmtm&ydlbphxhclty of
polarlty, S alf ‘pol.ar”/"
by ophiialids j<uf, ifiny, apdolS SBPAIGH. 19888 iné o ROMORERGH mofffle into water is
"hydr ophuabao@npaared b;hey;dnmpém@da ircin asouamd ﬂmrmergw%twmﬂiygﬁeml@xﬁwaff a
a nediu artic r ui ds ener al refer -
2t ated otnEPtrh BBl o el s’ B JEERe npatici 19Y Sieatues
Whensus edvmlnbhesaﬁg)fm@efamrés folshilifyafien réudbdd AmindmEm| vllersaftdr #CAay inthese
terms "hydr.ophili and " hydrophobi ¢c" gener al refer - unless, stated
O herwi o B8 Dt SRR GBS 1 JPISHOE ORIt S0 IFYROt P SHREERL Gt

a sur f ac@olafty(lid @54 Mhdt Ge %ﬁ&e‘pelaﬂ‘\@n %GR ChydrphflicP/ShySdphaie 2¢ A&t
that is nore hy dr%ﬁhl|lc sec surface area_ i s nore

wat er - r e fEI0RAPUS. THG FFritfie hGBURE G01 | AEoRbe B a3 wsefl higrsin Within the context of

i nt er est h@@dﬁmrma th pix-néhlﬂlcﬂlﬂhw:d@l g@ﬁﬁrﬂl’y rfefee hfieds sRedihtherfiieh t(m%%ntropy
pol ar than a carbon- hydrogg is the carbon-fluorine bo

car B8n- f rh#tueaes 9bisdopabA szaen wesfl @Lthe sontpxf afjgisurfage; sych aisﬁéph‘éi @aface,

wi th hydgeplgh %fﬁ%@;ﬁié”'zﬁ% “ &@ pifobE? gBhdrAlly 8- vhides stafld Gherwise - to the
ChenBi oChem (200 622 - 7; |ncor80rated herein by reference in

its enti mstigbilityan mn-Wﬁmb@lag,ergf)pectmty@ ceintaHesion ifeftvaternhe an gkample,

car bon- f L ypéisi@adeaRGSthhtSs hided ﬁ}&éﬁiliﬂtﬂéﬁ@&édﬂ@&rﬁ@é hief rﬁfnjerater-re ellent
hydr ophobi c. The carbon-fluoron bond is at the sane tine relativ ?

non- pol Hrepihgseeondfutfaeq#ded-ess 1 uori nat ed hydrocar bon conpounds can
in the gas[Bhase undergo or part|c§gate i_n di pol e-di pol e and

poi AP - di pol [B943heAsy interesgipg example gha Mebly dipplanshagicabprdoweydy mosegolar dham

di pol e- diaRQIRnINYHREAE bbANS 1Wtﬁé10éﬁ@6rﬁﬂudfﬁb%ﬁh ea dafbohtmmhhg Bk Bﬂﬁrﬁfcs a
A further _interesting property provided by the carbon-fl uoron

concer ns Mdscpley s Bhigh pols indvdsdurithshydrephphis ssoresins degsane. d%ifﬁffgé'? Fh% Et al.

f1 uorous cpbass C(bomcﬁ A 62'26%27 Ilﬁmrﬁ&mtah et b?%ﬁéréﬂbé h Y@teﬁﬁret)pfor all
hydrophi l'ic solvents but 'al so wi'th hydrophobic solvents such

hydr ocar puiReses)TH} sompoundewithy apigh pasber of sorbar-dlugiizenbends IWcﬁore typically
" penf| uopapBithis hgam?ﬁéﬁlbuqa uﬁ%ﬁ%ﬁ&%m s athe s ftinw)kf? ﬁon—

Usi ng a conposl ti I NC uori ne contai ni ng copo
sur f act anvla'amieanc%qbéémﬂmﬂfaéﬁadrgwbmn@aﬁndﬁem iothe @eﬁphﬂs@ hndsrgo or

coating 1{5 2 iR 9%337%"@15%0%%% %ﬁqlp%lel m{e?ar&ﬁ&]t) b%ﬁlﬁugﬂﬁéﬂorf)dgtd% nr}owever

Appl i cat 788 e “unfavour tree ener gy chang
upon di sQ@ﬂ fnrmgdmohyﬂp@leanmtlm a@tml\éatﬁmmmf@s inrtee fliquidhphase.tA further

cofute st Bkl Ehob [y WG Mot BORE ontot o BB o BSithes
geoRet r y Toésewampeyndajear Formdetlerroisphgsef whaeldisa"@lakiahnmmtibkamt omp svithfvoater

an over ng)ﬂe@@@é@c ! thveﬁtspbuteéls&llwith ﬁ‘}r']d}op%%gic B0y 3. 0:é %9(?1/0951%011%6 This

PCT/ S&G20
property has been provided with the words "perfluorophilic” ("perfluoro-carbon-loving") and

"perfluorophobic”. Using a composition that includes a fluorine containing copolymer, a
surfactant and an aqueous medium a surface can be provided with a coating that is both water-

30 and oil-repellent (European Patent Application 1 788 047).

[0066] The unfavourable free energy change upon dissolving a hydrocarbon molecule in
water are in the art explained as resulting from structural changes in water around each solute
molecule and as being correlated to the hydrogen bonding geometry of water, which

determines fixed angular interactions (for an overview see Dill, K.A. et al., Ann Rev. Biophys



Bi onol . Struct. (2005) 34, 173-199). The hydrophobic effect of
| i qui ds has been reviemed by Wdomet al. (Phys. Chem Chem Phys.

(2005) 5, Py | Ncorporated herein by reference
entirety for aﬁ:} purposes) A further review on the hyd%@”#@%ﬁuw%
effect of surfaces, including liquid-Rk4quid, liquid-solid and solid

solid surfaces; mﬁth a focus on direct 5 force neasurenents has been
gi ven by Biyar Steﬂct.a(lZOOi)motB Neft)| TheAgaebphSik: effett Bf Aqm(iQBﬂ;G)eeﬂ,@éheweﬂaJy

the.hydr AoRum & SETPRES Ol g o DAL o QDRSO En BrPPinEH gty

has been rqaﬁe&aémireds lmymxSt}eﬁ:b&ﬂB pirpedeslA furfhbr 88 .onGhe MydBphe0 Effect of

111, 1025-1044: ted rel n feren its entirety for

all pur pggé%c)es “_‘Lﬁu ﬁ]" Pd;‘lﬁg‘é‘ P‘i@fi&‘ﬁ‘d‘pﬁ‘?ﬁlsﬂ‘qﬁeﬁd’?’ I ?lﬁ?ﬂ“ﬁ&é direct

but &re Hake h'lewﬁ@&hn'tﬁla\%bﬁL guéaﬁgtf Meger et ae(fgadmaﬂ ﬁ‘edaasgl U.SPA QReny) 103,

i sopropa tetrahydrqfura I di ne, ch| orofor

et hyl eneq& =Y géjﬁﬁgﬁblb%prlﬁ?ﬁg’i‘ atWr’P‘b‘F% therodynamicimgdsl on the hydrophobic

acet oni t rfte@, mdluﬂﬁ‘@hyélefn‘ﬂﬁﬂﬁﬁloﬂﬂm mM@ré@a’f&étﬁh‘é'begﬁﬁﬁe@éﬁ}téﬁ%y Stephenson et al.
, . an olar “ionic

N- et hyl ol i done, aci d

[ aui o B et B0 SR offquraparsed Bifein tlefeimoee ots sntieety &

to, 1-et ta},{lpuﬁmmj.hyl imda 15 zoliumtetrafl uoroborate,

N-butyl - 4-methyl pyridiniumtetrafluoroborate, 1,3-dialkylimdazo-

: | umr)] t Iet r af mu«m CE)craﬁipfe,s ol?f ﬁh}dir%ﬂhﬂ)ﬂ luliﬂldi]?llidlﬂdeyﬁitlthhe&léS alt)ih Hﬁitﬁd)ﬂf fvta%r acetone,
-et hy m dazoliu i S uor oet hy osphi nat e

L butyl - 4P B} cshirSrra Fuisah Seramy LGS Gne, chloroform,

t hyl pheny&ih),rtbﬁé Egllﬁ:,ol bRy yﬂleﬁ'ﬁ?ﬁ&hb‘ nethyiséaefaté | dd@bRIIRE, itV f8@namide,

et hyl - gﬁﬁ&g dazollH tr|f uor nesul gnat e,

1- but y! - Yrstaats Named ﬂl.w?@ m&C Acigy formamidep apg o pdar ionic

i m dazol figan( Emﬁﬂs)ofﬁ%l‘dr%iﬁd Htixﬁd nﬁnﬂelbuaml@ubvhmﬁemt méhﬁymm;glhhﬁ&a-

tetr quoroborat%Fogxag“g) % a non-polar liquid includé, but are

not 1Pi mi EXHR Jetra prag | N- H@kéﬁ@mﬁﬁﬁ’@%@“ tetzafluprohiesaien d 3-dialkylimidazo-

t ol uene, lldmctbtkﬂru@fﬂ%id’i@nleSwdﬁi)dyﬁﬁﬂfa%liﬁm-ﬁéfalﬂg&ohﬁﬁfea?JB{]'@[ B%thﬁ%@&ehmn

disulfid di oxane diethyl ether, dii so&6 | et her, nethyl

propyl
ket one, HisERFyaLl P%‘B%EHWPhOR@F%“e I hityirg tmethylisgigazolivm tstrakis(3,5-bis(trithiorome-
cycl ohexaRghenyljbsky!t dtrabuBRRnbhit bis@ifNorGRGhIife] etﬁi)}l-@tgrﬁctgﬁuﬁla lium

and a non- olar jonic Iiquid Exanples of a non-polar 1onic
i ncl ude, f%l?%h%fulfomtﬁa  dwtt-g-methwimidpzobiupe melhylsuifeia binkyl-3-methyl-

bi shtri ixhid@idl’lﬂﬁi Ipbimisyy B&@Mhﬂfﬁ@" Q&i hLgbbii-5] lnié:ltl')yﬁmlﬂﬁohm? tetraﬂ oroborate

| - et hyl -3-nethylimdazoliumbis[(trifluoronethyl) fonyl ]
trifl uor Gaeaplss af a nowgelyr liguid jpg \u@ﬂp PW da Rt limiet oxainerad lﬂdph@@p‘h dieptane,

1- hexyl - 3ydiﬁ{e§éﬂe' 'E\al%ﬁ@l 1oHIEh 1 &ER1biokdHRARO r@ﬁ&é‘{om,l F 61‘|Wét1)ab}gbg@e, carbon

1- butyl - nethyllmdazo |umb|s%tr|fluoromath su .
tri hexyl dselfidg dioxanse gietivh stlisrodiiwarapyisfhex anethil( propylp iamee ,methyl 1soamy1

1- hexyl I t li g
gt SR AR U RS L)y, sn s

hexa? | uotath 68 gﬁ@p@olqrrlpxye biawida Fxarpley @fea nyt-pelat ﬂonudrq@phmsbﬂattmt are not
trihexyl {ibgks W?%ﬂ@hﬂ&ﬂ?ﬂﬁﬂd%mﬁ{ 3 gﬂ LOI%LH%[’}IPQ% jglgaH @QEEQX l a)m1de

guani di ni um 1- rro nfumtr uor o
trifluor é‘[@ﬁb’i‘ém@hmﬂwmmyblsﬂ(mﬂﬂvmet}p’}bsulfﬂnyﬂamMa rixifluoroacetate, 1-butyl-3-

DI s(U LT I A aH MMl okarBh e, -t e Ttblibborhll $RERALSTHIRY

sulfonyl)imide, 1-butyl-3-methylimidazolium bis(triflucromethylsulfonyl)imide, trihexyl(tetra-

30 decyl)phosphonium bis[oxalato(2-)]borate, 1-hexyl-3-methyl imidazolium tris(pentafluoro-
ethyl)trifiuorophosphate, 1-butyl-3-methyl-imidazolium hexafluorophosphate, tris(pentafluo-
roethyl)trifluorophosphate, trihexyl(tetradecyl)phosphonium, N"-ethyl-N,N,N',N'-tetramethyl-
guanidinium, 1-butyl-1-methyl pyrroledinium tris(pentafluoroethyl) trifluorophosphate, 1-bu-
tyl-1-methyl pyrrolidinium bis(trifluoromethylsulfonyl) imide, 1-butyl-3-methyl imidazolium



15 hexafl uorophosphate, |-ethyl-3-nethylim dazolium
bi s(trifluoromethylsul fonyl)imde and 1-n- butyl-3-nethylimdazolium

[ 0068] The nergy as defined by Thomas Young i '
interactio‘f‘lﬁd"rg%@@gﬁsg forces of cohesion and forces of }&#ﬁ%}%&#ﬁaoﬁs@?

t hereby determ ning whether wetting orlspreading 5 of a liquid
droplet on a surface occur. Surface energy can also be taken as the
wor k r equiexathotophospbateak ethylemethyfiatlezadfumebisaifkotahetbysubfosdfinitizthnd 1-n-

ar ea. Thl‘t')ﬁtﬁ-'s'[f%ﬁﬁingia%ﬂygﬁ i ndi cates the disruption of chem cal bonds

upon creati’on o @ Surfaces have to be |ess ener getically

f avour abl e ' ,Se Ssu ce enerqgy. waul d
generate s uk@%@(@gﬁ %ﬁh%se?%@ %? dér:%‘{%? g?’ %F@%Vgﬁzgg%éé(ﬁfls #ﬁéntf’ﬁ%é%&gﬁhe&?
of adhesifonesef ahefiaremdsiordes obadhssioms glrebyedetc@mirangivhsthernmdteing brespreatiing
10 azsurf . [ fr ner i nteracti.n .t h at her.
ot cdr R R8O ch & Wfifce o SRALF Iy R R0 28 R ool o
t o under geeréast the arfaborts material Becdefioedwea. Thiskerfadekangyintioatesthé digtptioh tof
Fher mady Sk ieE! RS pin SHAGCS SRS spfliecs ol lbeTol o Rise iy pvpravic
conpar abliensindlapiase sace ythatwiscoant faceeenbreg tWvatd gefitratel sutfbicek r adhieM6n of matter
exanple of.a liguid is water i.ch is.mtt W th hi surface
onarby . GaPouirb it i 16 oHEeS e adihiE ot B b ™ hdhattied CeBsralyoBlesips
be déscr iabserfasegenmigo seduicadiee ewvegydlyy; intetdetitg withiotes matter0Magter with firGaRllest
I v gL YR e DB ot Sl PR e 85
_glelner al | yqadamiﬁ%kalgcmﬂiﬁerehdéwfeﬁﬁcagn@gg{ ?saemeh ﬁﬂ!&ﬁ@%n iéjﬁleﬁﬂibd amically most
illustrat xa a rophilic._.surface su as ass has
ol ar varbh S e Somades g SRmpESSe Rifdtes ety e Parbotchn
ias a fl ;Jdillmﬁﬁiv,en@crarrﬁaﬁl of a piabidt igtmérj ﬁgroneih hﬁdt?ﬂe»rl;mhﬁg?] QurtRk adnk t.I While
ow,surface energ i S nqgt in this regar at, the sanme often
appilPos. Fufrass or, surtacs ik fiyidd g cenaaia bedReTbad BNV Iere:
surface patattiohy ofollesilirfadseviEN®E@Y are Sypicilly BeSdibe@dn tdriis T Bydobhadiélty,

has recently been discusse .G ovanpattista et al. (J. Phys. Chem
B (2007) 2 ﬁf,r lsg%’gﬂfé%%?ﬁyﬂﬂﬁé)éwﬁafeﬂé Snon- pol ar surface does not

al ways hav Qper Su face energy .25 than. olar.surface. In this
regard t hee[gﬁéod\;e ye>r<%pslrr11:? 1ec(?tt).{f g%{‘eba«ilgf F‘if&?atﬁ%sar“ﬁg‘n Prtcé??ﬁglﬁnﬁ’,r%(% NP r}‘St gn
a hgdr'oc iihismativemxpmplwga }‘gdn)ghillis Quﬂ'ﬁfe\/@ﬁﬁﬁs ghsse}t;ﬁrmiaﬁ'véh} hli%f ﬁfaf)ef energy,
surf,ace enerqgy served above ocarbon conpound i.s S
ol 217t hSE W SansPsc SS, sEhisot orkREme (ecatioRy s fend) Bas o
per f | uor eddativelylowunffarenugy. lnishptdde tidrepard that desambloRey ipliedfor polar vs.
perfl uorgcarhbon surfagce typj.cally sho a |l.ower surface energy than
hydr ocar B%rﬁp@ﬁrr ?uéfég‘?s' %(foﬂ%@h?rb*’?{éle?‘, S“ﬁ‘ée P‘g#ﬁ M%B‘I’W engy 18 Hot disputed
"non- pol ar thecitfahdrha$ reaomtiyhisech disoBssédyd Giplainbhteistaanal. (). Proly ambabB ¢2007)
as noted.ab 7 An illustrativye exanpl e, of surface area of
e o sor $ b 38Er ek Mhwits ot ieanstay Sirtice ZR Ratandeve daks o O ABHACe enerey
hyde®phi than aipolapduirfats & thvtegikEthe abifve efangilOeffa pebhiofica®ORBSmpdth@, compared
contact wt h roghi lic.l mmai | i sation area, interactions wth
metter O¥g 2 gp%l{ o1 %qugxéecan s0 serve as an example in terms of surface energy. As
observed above, a hydrocarbon compound is less polar than a perfluorocarbon compound, and
the same holds for a perfluorocarbon surface vs. a hydrocarbon surface. However, a
perfluorocarbon surface typically shows a lower surface energy than a hydrocarbon surface.
30 Accordingly, the terms “polar” and “non-polar” differ from the terms “hydrophilic” and
“hydrophobic”, as noted above.

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

contact with a hydrophilic immobilisation area, interactions with matter of comparable surface
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over interactions of matter that is of significantly different

surface engighhesfedibsi dering only the respective hydrophptty&eao07/000303

i mobi lisation area (and ignoring the residual surface area), this

area thus rather undergoes interactiondéwith matter of higher
surface energy, such as hydrophilic matter, than with matter of | ower

surface EREEYys tyicallyprafsrred (ozersinkgrantiophpf rr@ttnﬁeﬁmm phsighificandie diiferent

of the pr 0
Chvent of CURS Feter] CoRGY U“fa”cﬁe'c]?%g AR AR 1B 1P (and
i mmi sci blignorng ﬂm/ﬁeslﬁﬂ%@nlifme@rqam thigtaegactbus mhehuralerwspmwaomnpwauaiatmiedf

| mmobi 11 §¢ ‘:'cP r% gré 3 hazg h@ﬁ Ejﬂglglnll?ﬁh%} Qha%rvg H{ &%ﬁ&%ﬁ”l&vé%{l ce energy—

ener gy t ha ce energ respec
medi am  tsheh 11& qdnSd fd’dmphlém meditmiinttee saservedr tdﬁ mMQropessmgfuon@dmnem Tnitise

or cde | neb et ARkl o BRIRIC SRRSOt TsbR SR8 et

surface ensusggipld tharewitheompeli torintedact edth ab&spéakelprédeﬁmd Ihuﬁoblllsatlon area. As

| I ust raty o ce, energi.es of t
b | Pt Bl e TR Frske o BbEFRE el rretnesmf e
that cor respeivd smédiumh éhcatignie dyepler aill Satrhanwithabe @Wdfeﬁﬁ@ﬁ i0fthis héxghple

sur f r.ef er.abl act with e

D11 08¢ ¢ aBYTRPE ppmobisats %?ﬁ“&r RS 1R Preprant ipmiokdatioy prge and the
ener gyl ofliquid diylﬁlelshav@:n& ﬂgﬂlebalrﬂfc@\af]éigﬁ thél:hﬁxenﬂétﬂﬂﬁl Agd:an b/e taken from th?s
i mobi | i sat ave a ace, ener qy ynes/cm (typi ca
for a hy?]lii *é S”Ir%%eenﬁ@bqsﬁﬁﬁﬁﬂkﬂu@edr B'eﬁ‘?l E’j‘é’?‘t!?&r?“?al W@lﬂm
a surfac aeﬁn@F®YSeMct638ndﬁlw§ermt cbftedpbihds to GRS Bbovk @%néﬁﬂlsﬁﬁoﬂ"ih'ai surfaces of

|nteract efer W th efined i.nmobilisation _area. As can be
t aken é‘}fﬁ@l Pef’ﬁ’gy Brcrat vith sarizotheis ps apiiljustrative grample, a liquid

enengi es dﬁi’pflztlwtwa@erddvﬁﬁ araee HRENEENT2 APndshem MRl B8 pkbiz%édd?h@&;fgdgﬁ%d
whet her i mopj lisation of the liquid droplet can occur.

further #1Q IF%{OP&ﬁea 132y b fljs‘ﬂfaﬁf) F@qrsm’g‘ﬂ‘r dynes/iogy Gypieal [ﬂﬁcq hzfaoerbon)
consi st ghe nic@lMe ARy 3RG SdrBudFBEBYN lidhid with Rl ﬁrﬁ&%&ygytct‘f 1@%&9&:1 In this

i nstance be a perflugrocarbon Iiquid, 1f _the predefined
| mobi | 1 S3€: BR et Brivierset prafecAY Wish presafinasrimanobilisatiomares. digheanibe taken

area, an frol il dxambR tHerHrééraﬁ'tthé)fbs%Hcﬁﬁ hifable BferYibd deoﬁﬁ Wdlﬁ'@ﬁ%ﬁ&r behaR
a respect ive interaction with the 25 perfluorocarbon |iqui ecause

t he 28ur f Hednasisepssy dstermises whethergmmobitisationief therliuidsdreplalanenargy  of

t he perfl ugr@_ﬁ?rbon l'iquid and furthernore the closer to the surface
energy of £ hiuthspitysirations @-liquit, Aroples mayt fof fnstages melge o Fopsst of
l'iquid. [dea2hnd thelnsedheﬁ ﬁhhﬂélmaﬁkrémtﬂ mﬁ%f@nmceme a%ﬁﬂf&édﬁbd?ﬂ‘ lidie

present I ventlon the inmobilisation e i ncl udes not onIy

pr edef i nEdAPEISERTY remotiiaties peacp die impmekilisgian mapbelise hydrppibs memgn

i . e. resifsfiial ri‘Meranﬁﬁ?PQitﬁ tSREARGA %E&‘.@ ratiln-él" thad %r‘i‘ébﬂ%bﬁ\g: ﬁl’i&é’ctlbﬁ w1th the
accordlng|§ an exa an area of | ower surface energy

conpar ed Perguprpearpensh 4W@M@x@!ﬁ@bﬁ@qeueaerghpéfaluermséug@sﬂméﬁe sarfeq: qnergy
accordi ngf ?ﬁw(ﬁé?h@&rbéé%dﬁ) TAEL] %@yﬂﬁﬁ’é?ﬁgg fhe UASRY ?tp'iﬂea Rflc %nérgg oé Fh a

predefined i mobilisation area. the current exarrp e t
surf ace Hydeaphilic argathan that of the perﬂuorocarbon liquid.

[0072] It is recalled that in the method and apparatus of the present invention the
immobilisation member includes not only a predefined hydrophilic immobilisation area, but

30 also a remaining, i.e. residual, hydrophobic surface area. This remaining area is accordingly
an example of an area of a lower surface energy when compared to the respective hydrophilic

area. This residual area is accordingly (relatively) more hydrophobic when compared to the
predefined immobilisation area. In the current example the residual surface area of the

immobilisation member may thus be hydrophobic. When other matter such as a liquid droplet



i rmobi | i sati on nmenber nmay thus be hydrophobi c. When other matter such
as a liquid droplet WO 2008/ 063136 PCT/ S&007/000393 17 enters a

system mﬁf(ﬁzoﬁs,&g{'jﬁace wi t h hydrophobi ¢ and hydrophi l IPCﬁé‘?%ET/@%%

imersed in a nedium such other matter (e.g. the liquid

could in theory interact with either thé hydroph| lic

(i nmobi | i sation) area, the hydrophobic residual area or with neither
of bot h. etystma systew.avherof wifate with hydiopkeabicrand bydrophilc tiess hydmmmdlmca

area and fhe, hydrp gﬁﬁp nfattef fe' aéj Yl hgﬁlﬁ %r&)l tp ?%lﬁ& Gy éﬁe%ﬂ? 1,ntf:r{j of %vg ger:} & 4

i nteractions depends on cer n as e order ‘o
ener gy ofhydiephilio (immadlilisation) aedactine ﬂwéropmobucmmys tareeor Witk nsithiek afgoth. Upon

e um s et AR foa B0 w8 lyigRll R BT B BB e v

gi veA cottlli ¢¢comerideer absace eﬁnmermﬁxoamdepehﬁr ac tértain adpeds bf ﬂlelcﬂdﬁdrcﬁ'mhﬂ'&ce

Firotly caby PEONE R Rl gibtle s RElePE Shestifoed fraen SEmedoyiehilic
t he | owesteasuof filachydrogtobic. arSecefhtheymédiem naedi teningeiiSed hattbages:. &hénlll:]ﬁlﬂ
ar ca, “DUPTOHBhEP 2R ERER Y PHAERHCA B Uit Bf TG Gergror other
i nt r oduc églrodatdde matter wite Ihydliﬁiﬁdi]j}ﬂ]lid: im@foBRisatldn Taj"@sﬁritwﬁrdqgﬂ@ tth#Nthe
|ntera only between quj.d

are ful f | cu

dr or}f) e &*W&‘ﬂﬂ shilfae it Sslon e shrfess SOFTE. Sichidisthe i gpecs
hi gher st ﬁmeuﬂlﬂk&rogﬁi‘gheﬂ@rﬁtd’laief%' cotrip@reld it6] tHethydfopRili8 imfn@biliS4tidR area, but
matt er) nd th hydr oph| sur f p} ve the hi hest surface ener%
(and are ‘P"éeés‘P f%' %Prb eolqufcﬁérop fipr P@‘F’é\i’é’ﬁ ucsfl apatist andytheihydrophilic
system hﬂ:at 51 tﬁesertﬁzgadoﬁdfhbﬂs sl falfING, iitekdca6e wenEay cﬁl}ﬁjbetween €. % a liquid

hydropho ty between the, i ntroduced matter (such as
dr opl et ) taﬁg alfroniaiq fremebilisabion jageg; (e nsustags, ares ‘tffhlghﬁ‘f ﬁ‘é‘?fﬁqec%FW)

rel esancgma[wot?@]hdaw HAISTQHL ofhief Bﬁ&&g Af tHé %E}dr%ymila%ﬁﬁ‘d&eﬁﬁx tﬂé‘ﬁf‘gh@st
hi gher t?‘?{gﬁ duce 20 ener ad sorgtlon of matter. Thus

even hyd Sphisait &ydrqp feurryelsyant elements of fhesyyermeln this

bet ween aegamh@mmw Guith@Sehe iy ahd §9drd Beh SheSRIYAIREd AR h
v‘\e/hen hg&zedl ur% [ igl%bot ﬁ,q,;? ydr ophobi ¢ and fter (such as

i1 lustrat bov
ol eophob ?i‘%é %%‘”51 %%Pfqr%?%mhﬁap%?fﬁﬁ i ofge partigHanfelsesnge.can be

defined as I hobi c-.per f o] bic interaction 0Q74]

Sunmar i zi nglﬂﬁ?i %BBW&OI%F‘I‘ 8?18* ﬁ‘ﬁ%‘ g"'flgFFaF“eH@(/ 2y Mﬁiqng?qcédo rgduce
t he20ret hesbrgybly addorptien iof ehattér. Thes ved @pdroptiilic-WhEBpiRwRY 1ﬁ€%§a@§od Ehnt(ﬁzﬁlﬁsfor
of surface lified Il lustrated as follo

shoul d bB’SB‘tBe n‘é"lt‘iV?F“rﬁ Wg’f‘?ﬂiﬂt"rﬁ s Sce gpd ?%%M%?léemﬂﬂbﬂrﬂtﬁ gbove, mn

typi cal | yhe hesiempielbats hdeBﬁ[bbm ﬂ{aeaespﬂot@q@udheﬁtsa %rﬂubfoc@b@:p highidy. SSuch
whi ch neans | et i s of higher

Medi um oplet > dj

surface PRTOMGHR 'E‘W%% dﬁgﬂ‘?qﬁﬁpﬁﬁh‘o@’ P%?EQHBT%EWI? mterprsionnpdi um 2.

Medi um vs. hobi c. ar the urface e on of th umi.s
greater or [%ﬁiﬁﬁﬂ’fm{ﬁg‘gﬁ%b ?‘ﬁ’g‘r'i‘of“'h %afvett‘?lgﬁﬁﬁ}sgffgf?o#‘ﬁ mgthog and
3. ]lcziydr opbit of Mlnvﬁmnﬁéwﬂwcb’x@m@sddl 2} tehmmblsilnifaﬁ:atﬂeﬁsmrarcﬁﬁ ‘bet ?ﬂlpl:ﬁed/
surface t 0 t he r 0|carea|ssma er than that of_the
mor e hydﬂﬁ'a% tpq gs fOHﬂB&W‘}%*?qD Efn Yreip mynd igdhis GoRtexs thatymprsddropgilic’ (and
| mobi | i sgidali ‘18dsqdlart) fean higher surface tension. 1. Droplet vs. Medium: Droplet > Medium

which means the droplet is of higher surface tension than medium and is immiscible with the

medium 2. Medium vs. hydrophobic area: the surface tension of the medium is greater or
30 about the same (> = than that of thehydrophobic area. 3. Hydrophobic) vs. (more) hydrophilic
immobilisation area: the surface tension of the hydrophobic area is smaller than that of the
more hydrophilic immobilization area. 4. Medium vs. hydrophilic immobilisation area: the

surface tension of the hydrophilic area is greater than that of medium.

[0075] Surface energy can be quantified by measuring the contact angle (also termed



surface tension of the hydrophilic area is greater than that of

medi um [0075] Surface energy can be quantified by neasuring the
contact ang| cLernmed WO 2008/ 063136 PCT/ SG2007/ 00

wetting angl (ﬁéptween a droplet of a liquid such as ma$§8 &ﬁﬁ%”%a|
equi libriumon a horizontal surface, Which is generally snDoth and
honogeneous, typically surrounded by a gas such as air. The contact
angl e t huettmlgsogldefdtwesn atdiepletet & il such apfvater suthéraabedudibriaml dnqlhodzonta}

f d fact f
(11 20 SBLAERE 90yl ENA B 5 0h 15 DL S55008ed B 5375
and Inte lai’rafﬂm cBotagmagle (HRO6IF) déﬁﬁéstheﬁettabﬂlt)?&)a suﬂfm foriiqit (fang irﬁrofi@cftlon

water is dlcatl dro bi surf d
' ot her 10 et 8o apig MG AREP RN t¥ oF. cRul ST £ SoB0RRV B
23, 138, Qﬂﬁﬁtc&'lﬁz?&f)ldmd and dixanfpleeYciende emr)f)am 13\5 tI’S a3 NiThb ontabNdrRtd for
angl e (mnt r.espect .o er) .can .theref ore_gener al | ken to be

or9 b et SERP R calicn BE R R R G TS B e, e o dsee
It is undzab,sL QGndh:atth)t heJ. ,swra‘gam& (2007 20/7ES, Y 2 ;10397 ifcfrf&C‘éxﬁ F/tgy A surface
cont act an ee e, Bhushan B., Scri terialia

Po009] " 5 P AbES Gentet el it atpetiyp walp) Gin therelske, AEcrlb g kende be of

1187-1 19ﬁj)gheﬂ Hydidph6bitiSRALA surfade Wil & Dves KdnkdcBshgld) Ittidéndefstoodiiak tHRBurface
s above 90 an |ncrea5|n

rﬁ of the f%g é%? tLor conta t anglg

roucj nes §°BReLy 5 fgfﬁqné%cmg?ﬁeq%& uas. e Ryinshate Bir Srege Meggrialia
contact fOYES7, 1051 08098 LudBgreR .S &S NTar u&} 233f11@7 $194).af his respect,
typically increases the hydroph|I|C|t endlng on the

type of &EFRESKkHlsa inithtpd willthe W%?Jlogtthet @Rfeglafaf%ectop Fhanghegprboye A° an

cont act i R@redsifiy li'ﬂ;\@lﬁe@%f ial dubadd @Eﬁﬁily ﬁlcﬁ:hﬂab' g ﬂjjd’f'o l‘rﬁbﬁﬁﬁtla&tcoﬁi@&l ﬁg@s
is given by t he angle  between the interface of the dropl et _and

hor i zont BFFOwA0F a8 &creaging ropebaet ate sufagt pigalisingreaseh Sredydiprbitcey.
varigble t en on the interfacial .tensjons of the surfaces

i nvi')? ved. %6765' z?oeP%'t‘{?%g ?fhé* © fype g s iase aJFka Spplstitaksp agertain shanepen
of ol ecubscting tahsmfabhas dnm’aeﬁ ih FigReNB2A ebhigdt Meksd$s &Ren by the angle
attractipn or ul si se dropl et lecuLes experlence t owar ds

the surf WBQWSE@ é gt aEBﬁJi‘ﬁ) rizopfab$hrfage hich decogtact angle 0 is a

det er ni nmgnédyamﬁwaaﬁbleanﬁl@pmﬁs Tthh&ﬁxterfa@l'al %ﬂsnﬁﬁsﬁ&ﬂ t‘he@ﬁrf&%§§ivloﬁ/ed It
drop net hod. The neasurenent usuaglly invol ves a successjve addition

of | qui EFTSFS Brechalangh of forees srered Ay dnptirardion ghmaleculsh yithin the dronlen tageach

Theagal U@théxt veRsuk BRPAGHdE or ﬂJp@IsﬁﬁH!hds@ ch%ﬁiet Rdickigs SPALE Ry the flrface
angl e. rther_value may be used to characterjse a 25 surface is

the so 0310 cchler ebhedAY kRl vsrdgreinique of delspmisingethespnizeladnglels Wnen

the cont agled sk f s&fsiléidrlob %Htlﬂ)dd'm@h%ﬁsu%eﬂt %ﬁﬁﬂﬁﬁroﬂ%ﬁh GecchRiveaigen
upon retract|n f erence between

t he U
advanci ngt Had p h‘@gb% ﬁ%a&'@tl naﬁlgﬂ %?%hﬁl%% is @R@wd ashearelinai & gspentive
as to thglapen i eHk@kHe écwaﬂ& dge E&té&h%@i&@t ﬁﬁvﬂl@{ QhluP 4§ 'bﬁaisemﬁ;t a{af‘ac%s@a

surface. Further neans of termnin he contact angle include t
W | R ysusfage & thesa salled reedmemeqniast ap %@tﬂb&an@@ hyempasdredtwhen the contact

Capi | | ar Yoiffi & IREd@dp le%}fia Lcd bdgiRds BlARe Ehe ﬁé‘hﬁf St the droplet.

desired, the contact” angle can be deternine for a ert
enbodi maﬁbe gifferanee petwepnt pdyancing erd feeedifig-eontact angles can be taken as an indication

as to the non-uniformity of the chemical and/or physical nature of a surface. Further means of
determining the contact angle include the Wilhemly Plate method, the Captive Air- Bubble
30 method, the Capillary Rise method, and the Tilted-drop measurement. Where desired, the
contact angle can be determined for a certain embodiment of the invention. Interference
microscopy or confocal microscopy may be used, in particular with fluorescent droplets, or a
combination of both methods. A respective combination technique has for example been
described by Sundberg et al. (Journal of Colloid and Interface Science [2007] 313, 454-460).



m croscopy or confocal mcroscopy may be used, in particular with
fluorescent droplets, or a conbination of both nethods. A respective

conbi natiop t Lque has for exanple been described hy Sundberg et
SEIESE: TRy

al. (Journ oid and Interface Science [2007] 3
WO 2008/ 063136 PCT/ SG2007/ 000393 19 [0®D77] A contact angle O of zero
results in wetting, while a contact angle O between about 0 and
about 90 r ef00IF7)sA kygiba ahgly 0iaof zapresits irgwetfing, ehile iaqohtdctdinglelocdetwdeR about
parti cul t . values in the. . range  bel bout . 45 degrees, Contact,
ol oo 0 GFRIPER D REm Bl o7 TregE s MeslBol] GO’ PG 6 TG e
shrink awmypeftielom dbaat £50ddgekes ICdntReangld’ 6SDeatereiddBbUEDNtiAdibdte hRYiqhR teI}ds
desired to.,5 performa sinultaneous el ectrochem cal. and .contact, angl e
moas ur e (PeAGRER SR R TR SRSl SuElara &) SUFF RERYEHS dEaY BE deRsiro
in tise argerfordnh eimuliegusl sletthzhérical anfl @b@iget AG#le REaifeniens ok 8EE€purpsse e
her details_see e.qg. wan%?e

latter is pej ved vertically (for fur ]

3ot ol bepeagtis e o Ataybie) eepish oS ohGR AT REPD AW

of det er ik mihegtterUs baiag neved gwtiodls @orofiEerldRfadle s68 €£5.0580DK. 284, Lgmm
frequency, @)?QE%%ZWB 4:31 vi brational spectroscopy nethod (see for
exanpl e ((f.) 7 IR0 &) gl ., The Chem cal Record (2001) 1, 101-122).
[0079] The ligui-d droplet may.i.nclude further matter, .for exanpl e

i ool ved. N gt med bp ARl SR Shonky i Sy, B s eBLopy and
exarpl e, suhdfraueatyganeativs, b vibitidnalSpes®scopl mefiy (beedbtiekampl@pdahl, DS &
buffer co nds. .Nuper o f ounds are used in the art and
may be 1@%@%@8’”@2&? r%@togbngqbé'ﬁ? us processes described herein.
Exanpl es of f . 1.0C , t limdied to ol utians

S ts of prioT) e il lE bR B mil e tabte FGpUE, 3 or
bar bi t ur atspendeddhacie, A aciilastetivp hxdnaile tvdhereml agatoms liguid doydedtiemay include

b te, - } - 2-an Q- I t I . I CES

N (2 a3k o6 PG B Sl eo L N SIARIRE PR T ST ity 80 bdirghe
HEPHS) , Ais¢tolvanty owtythe Maridus brquegses destrilesd hecspa Easmpieoof uffers idclodd, dot are
ﬁZI : gg él E@Iﬁﬁ% i9, FIIIrBIE‘Is f}ogygrg%sl(?ﬁh%%ﬁ&?e; DRNES UhdeRidlel Rl Ihcel, $Smate,
met hyl ) - lbatbﬁtyIam;bmgte,]}a@athaﬂﬁlnﬂldtq mialeats icecofiplapobaraie) Wd2-8&mido)-2-amino-

2-cycl oh | am-no- e Nen I [ [ al cal |l ed Sy and,. ..
% (5 acor ORI Ia LAY & FS ok B Peraic N TR orig aci
may be udgdsb icallechd8ePESY) Ms(2-lprxmpetupl)- 1 pighrarine-proghnpad fasis i aoid n@lso seilieé
as ,hllu hVE . Eunkt her . .exanpl of buff in e ut
o e Mot ' HAERS), BB AR Evis B8 G Rah, e, RIrEe). "Bt Ramlinir
tri et hyl amdthyd)-mgthylainime]- 1 edthempdlfpinyec iacie, (alsb stalldd rieES)) 2icyClolexylamino-ethane-
dr oxynet am n t hane Lled TRI.S),, . . .
o1 o (2. nyHrSShRE R R CRES Pty P e M Ayaase s e slsd AR ApY
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or solutions in a suitable polar organic solvent. As an illustrative example, a buffer may be
30 deposited in solid form, for example freeze-dried. In such a case the solid buffer, e.g. a
powder, may be dissolved in an aqueous phase by merging and or mixing, for instance
assisted or performed by means of ultrasound. In such a case the amount of volume of a
respective aqueous phase used may for instance be used to obtain the desired final buffer

concentration.
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i nvention furthermore | ncludes a processing
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[0084] The apparatus of the invention furthermore includes a processing compartment.

The processing compartment is defined by a reservoir and an immobilisation member. The
immobilisation member is designed to immobilise a liquid droplet in the processing
compartment (cf. below, cf. e.g. Figure 1 for an illustration). The reservoir is defined by a

30 circumferential wall and a base. The circumferential wall together with the base also
determines the shape of the reservoir (cf. e.g. Figures 2A - 2C). In some embodiments the
immobilisation member is attached to the circumferential wall of the reservoir and defines a

pocket where an immiscible liquid can be stored along with sample droplets.
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[0087] Any part of the inner walls of the reservoir may also be treated in such a way that
they provide a desired surface energy, such that they for instance provide respective hydrophilic
or hydrophobic surface characteristics. A respective treatment may for instance be desired in

30 order to provide a surface that possesses altered, e.g. reduced or negligible, interactions with
the liquid of a selected liquid droplet. For exampie the base region of the reservoir may be
treated respectively. In some embodiments the inner walls of the reservoir are furthermore
inert against the medium that is desired to be accommodated therein. Such embodiments allow

for multiple reusing of the device. An illustrative example of a material that is inert against
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base may be adhered or glued to the camier frame upon assembly. The base may be any
element or device that is of a suitable geometry and size to cover the central passage of the
carrier frame and to define a reservoir as explained above. In some embodiments the base may
30 be identical with the immobilisation member. In such embodiments the immobilisation

member may be, for instance removably, attached to the carrier frame.

[0090] The apparatus- of the invention can in some embodiments also be taken to include
an immobilisation member, and a carrier-frame, wherein the carrier-frame includes a central

passage defined by a circumferential wall. Following this conception, the immobilization
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[0092] The immobilisation member may, for instance, be arranged on a top of the base of

the reservoir or be an integral part of this base. In some embodiments the immobilisation

30 member is an integral part of the apparatus. It may for instance project from a circumferential
wall or the base of the processing compartment. In other embodiments the immobilisation
member is removably arranged in the apparatus. In such embodiments the immobilisation
member may also be designed to match a frame. Such a frame may for example assist in

fixing or securing the immobilisation member within the reservoir. In some embodiments the
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30 1350-1368). Compounds and other matter listed in this review are generally suitable materials

for selected surface areas of the immobilisation member of the apparatus of the invention.

This surface is patterned in such a way that it includes at least one predefined immobilisation

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

be obtained by a surface treatment. A treatment that may be carried out to alter surface
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immobilisation member that is of at most a comparable surface energy as the medium that is

immiscible with the liquid of the liquid droplet. This surface area is in these cases typically of
at most about the same surface energy as a respective medium. In embodiments where the
30 immiscible medium, which is intended to be filled into the reservoir (see below), is a
hydrophobic medium, a respective surface is in these cases of at least about the same
hydrophobicity as a hydrophobic medium. The residual surface area may for instance be a
hydrophobic surface area. As noted above, the respective residual surface area is generally of

a lower surface energy than the liquid of the liquid droplet.
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conditions for deposilting and irradiating (see below). Photocatalytic matter such as titanium
oxide may be used for patterning, in the following also abbreviated as TiO, (in which x is
30 typically 1 or 2), for example titanium dioxide, TiO; (in e.g. anatase or rutile forms). Such
photocatalytic matter may be deposited onto the surface of the immobilisation member by any
means. It may for example be deposited by flame hydrolysis deposition (FHD), plasma
enhanced chemical vapour deposition (PECVD), inductive coupled plasma enhanced chemical

vapour deposition (JCP-CVD), the sol-gel method or sputtering. In some embodiments the
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an embodiment may include first covering the residual surface of the substrate with a mask
and subsequently depositing the photocatalytic matter on the surface. Thereby photocatalytic
matter is deposited only on the predefined immobilisation surface area of the immobilisation

30 member.

[0108] Furthermore, in this example the entire surface, or at least the patterned surface, of
the immobilisation member may be exposed to electromagnetic radiation. The
electromagnetic radiation may be of any intensity and the exposure of any length as long as it

is sufficient to render the photocatalytic matter capable of catalysing the oxididation of the
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suchsas fortediohrghydfophobic surface of an immobilisation member by means of writing using a
dielectric barrier discharge microplasma jet as described by West et al. (Lab on a Chip [2007]

7, 981-983). As yet a further example, dewetting with the microcontact printing technique,

e.g. of film of polydimetylsiloxane on the immobilisation member with a stamp having a film

' of octadecyltrichlorosilane in a solvent (Benor, A., et al., Jowrnal of Vacuum Science &

30 Technology B [2007] 25, 4, 1321-1326), may be used to obtain a patterned surface.

[0111] By avoiding significant interactions between the droplet and the residual surface of
the immobilisation member with at most about the same surface energy as the medium, the
immobilisation of the liquid droplet on a selected immobilisation area of the surface of the

immobilisation member is facilitated. The selected immobilisation area is designed to fix and
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[0114] The immobilisation member may before, during or after disposing a liquid droplet

on the predefined immobilisation surface area have any orientation relative to the ground. In

30 embodiments where an essentially flat surface is provided and the liquid droplet is handled in
| a gas such as air, it may for convenience be desired to dispose the liquid droplet on top of the
respective surface. As a further example, in embodiments where an immobilisation member

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

air, it may for instance for convenience be desired to pattern the surface thereof in such a way
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immobilisation member are so high that the respective maximal force is higher than a

Bernoulli force (flow force) exerted by the medium. The Bernoulli force may for instance be

generated upon moving the immobilisation member, moving the reservoir or moving the

30 entire apparatus. In some embodiments the predefined immobilisation (surface) area is of such

a high respective wettability and width that the maximal force, which the interfacial

interactions are capable of exerting on the droplet in the respective medium, is higher than the

force exerted by the medium upon rinsing the immobilisation member therewith. Accordingly

in such embodiments the respective wettability and dimension of the immobilisation area are
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rSmX}’hé anthgggeldlu%&ll gisposing a respective medium into the processing compartment or
upon removing the medium from the processing compartment. In some embodiments gravity
or buoyancy force in the medium may assist in positioning the immobilisation member in the

reservoir or in fixing the immobilisation member in its position.

[0120] Further examples of a suitable medium, including a liquid, in embodiments where
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30 [0131] In this regard the invention also provides'a device for guiding and/or positioning a
dispenser on a top of the reservoir of an apparatus of the invention, the apparatus having an
upper opening. The guiding and/or positioning device is designed in such a way that it can be
received by the upper opening of the apparatus. It may for instance have dimensions that match

the dimensions of the opening of the apparatus or it may be equipped with an adapter that
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surface of the cover or the inlet member after being positioned on the reservoir.

[0134] The seal may be a sealing material such as a sealing fluid. Examples of such
sealing materials include, but are not limited to, gels or liquids. A respective sealing may for
example be a glue. Any glue that is compatible with desired measurements of sample fluid in

30 the reactor module(s) may be used. A sealing material may also include a polymer that is
derived from a photosensitive and/or heat-sensitive polymer precursor. Thus, the sealing
material may be formed from a respective precursor after dispensing at a contact surface
between reservoir (e.g. the circumferential wall thereof) and cover or inlet member, by

polymerisation. Alternatively, an isolation medium may - once dispensing at a respective
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comumunication between the reservoir and the ambience. As an illustrative example, it may be

designed to prevent certain matter such as matter of a certain size from entering the reservoir,

30 for instance by falling through an upper opening, and at the same time allow fluid such as air

to pass via a gap between the cover and the circumferential wall of the processing

compartment.

[0138] It may be desired to arrange a seal in such a way that, if at all, only a minimal dead

space is formed adjacent to a seal. Such a dead space may for example be formed next to an
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the bore may be designed to receive a mount. The mount may be designed to guide the
dispensing of liquid, in particular liquid droplets, into the reservoir. The mount may for
instance be designed to guide a dispensing device such as a pipette or a pipette tip. As an
illustrative example, one or more pairs of bores may be designed to position a mount. The
30 mount may match the dimensions of a nozzle or pipette tip. It may for instance be a pipetting

guide as depicted in Fig. 28 and Fig. 29.

[0142] In some embodiments the apparatus of the invention includes an inlet member
positioner. The inlet member positioner is coupled, for example connected, attached or

attachable to the inlet member. In some embodiments the inlet member positioner is
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positioned on a top of the first holder. Thereby an inlet member/cover received by the second
member can be positioned on a top of a reservoir received by the first member. The term
“fitted” broadly refers to a geometric and/or a functional match, i.e. including the meanings
30 “arranged”, “suited”, “put in place”, “of proper orientation”, “of proper size”, “adapted” and
“qualified for”. In some embodiments the device includes a pivoting means {supra, Fig, 20).
By such a pivoting means the first mount and the second mount may be pivotally connected,
e.g. swivel-mounted. In some embodiments the device includes a lever for mounting the second

holder into a position on a top of the first holder (cf. Fig. 20). In one embodiment the two



conpartment and thus on a top of the reservoir thereof. In sone
enbodi nents the inlet 10 nenber positioner is further designed to
seal the p(ac ' conpartnent by sealing the connect f

i nl et nenbg;rz)@ﬁ%lé}?’gp of the reservoir of the processi #@%@ﬂ%ﬂaﬁgﬁt.
As an illustrative exanple, the inlet4khenber positioner nay exert
mechani cal force on the inlet nmenber to actuate a | ock or to apply
pressur e hohdeas gaastk:ebb)aher mageltly pediv@ed. hieme einbbdifn alie ledddds tdPlddap the
of the res.

Che i nl et R HEPmsGaT-BPBES TR UIABRPIE i (oo FidRe 4o Ster ook

ex arrp: e (ti)thﬁ)le@bleﬂ doﬂ;élEdl @ baAf. holﬂ&ﬁ; Irl S0red erfBotQEntD Gl Ibived ey lﬂ&ﬁd% BMocking
exanpl e be a sw evi ratus with a.respectiv evi ce
wi th a pilgEr RS sy 9 ﬁ%IOF‘Fﬁ% ?torweateﬂ E’Pvdma aymﬁmﬁ’cyea&wa

top @f the ev0|r for ex | ed or, attached to the
i nl et% menbel (ﬁs@ N agine hg’rg1 l%%émnohﬁgf' %Hﬁgpb%ﬁn%'éd%él FORE: efingd
be pivot edmmbilaammeama) Iﬂ breme enlﬁrdmmnts thd(pr¢defid@ilininotilidadon agamdy itthide a

t tes. t t .
et O30 5 2R S5 P e e T i
devi ce i spolypirchbid/indide givegen-| phoapﬂoaw Lsniphiin) @ﬁ‘bdﬁ'&ﬂ‘h&fgerﬁrtﬂ/;@éudbbeﬂogen

cover to be posjtion he.reservoir and t allo
o S oS A R "ErBRivh Rk, s GBEPGUIRn, e of thf cruetice bf the
resdéct i imnpbilishticnmember m@!}ewcmﬁe | o ingdace B édakeit with)ch &uﬁﬁﬁmpbiymer, for

hol der. The first hol.de |sd I gned . t.0 recei ethe voir 25 of

the appar® éf"ﬁgled‘fzh’[ ﬂ@rt ‘W{?e‘i#‘f’ﬁnﬁ pmabisatinn Bee’tnal’é ‘Eﬂ‘f ct%ﬂner that
recei ve diclides @t broghniiles strudfiel, or ca(aﬁx@léafy wanef frafifilg, RNifay fop ef8HH1O tnclude
hol der arge fitted such th]%% e _second hol der can be p03|t|oned on a
top of t HBnqePal, EpIRs At 2 ehiheaspvplapteitachment 9t tatast Mmatietfo grample 2

t he seconfbleditnhigh B2 phﬂclﬁQﬁld hedlael 268 ole@ile. O xath fﬂl@&ﬁ{a\/@és@e&@@@txﬂeﬁa@
ers 0O a geaonetric

e first m "fitted" broadl
and/ gr ﬂ‘t}ﬁ&lﬁl@bﬁ% bH‘aiIEH*Dt fm&e (% &P GBNRRBTOHR %eaﬁﬁ hyde eroyp, 3y %lrg@a’ a
"suited" ,carbﬁidj‘z glolp MnB& R, an "2@hydddePesulshon &8 AdultHonate e, B BRIAD eftbr? & silyl
i fied for I n sone enbodi nent s t he device

"adapt ed" qua
i ncl udes héla% %FP?@%@%H%‘“E‘%‘&& phosphogamididg and g3diazqalitane Ajeengral yrodetios
the fir Stmtﬁ&@;ﬁﬁcts%’f%obﬁl@ntsiﬁﬁw&msﬂmmla 'KH Iﬂchllé@t}ﬁk ok &%Bﬁcﬂe@ﬁi iven by
e.g. SWvV grg%ghg In _sonme enho devi ce includes a l[ever
f or m)unt thkiss (Pragressdr Fo §C‘fﬂf§ |(%q08?13%r7 % 6’55)0ft 1y pted jnthis
hol ger (Qf: ardih@t noaQovalkit iRRRbLRIRQMHE BRNMek e shitBl W& ROARIHIAIERR invention.
PCT/ SGZOO?/ 000393 43 hol ders can thereby be nmanual |y positioned. In
sone enbodi lﬂtMﬁ]Sint doend anbcﬁdlmsmsahmlhaﬁng andibg isfd ﬁ'&bptbﬂhdﬂéculd forsH fget
enbodi mentoj ﬁver I S coupl eld to. eco ﬂgﬂol der. sqQne
embodi neftE eh%m & &PPEI 3 P 4C Bd’f’ Sps T auy °§ ination thereof. In
enbodi rremtl&l érhlﬁ)dhrﬁMEsﬁ thEEljhkiﬂthMé@ aad |tlﬁmiérg&gmolﬁeﬂi63mfymeﬁhba sb&iﬁé bih@ing
be Iocked revent it fr IHH%B cci dent al |

ot uat oq.2uis HERkEe R B R RS Fsbie MolA il 47 Moflispiegd to an

i ncl2gdes ;mmnegieﬁulmgaglmutdiﬂmed biS apbl9peplid€ s tht DpsaAl® fAMIBo4| gmbaass atphitéin
predefln clude a mplecule wt I nki.ng

moi ety. R gs?ib?'{ 9@‘%{'5 Ioogc%{'séﬁh%yaz‘lﬁ‘gnm Siasiod: Laelo) H’ebig &BitRen &%ﬂ?%ﬁmdmg

protein, the HSV epitope of herpes simplex virus glycoprotein D, the hemagglutinin epitope,

and the myc epitope of the transcription factor c-myc, an oligonucleotide, an oligosaccharide,
an oligopeptide, biotin, dinitrophenol, digoxigenin and a metal chelator {cf. also below). As an
30 illustrative example, a respective metal chelator, such as ethylenediamine, ethylenediamine-
tetraacetic acid (EDTA), ethylene glycol tetraacetic acid (EGTA), diethylenetriaminepenta-
acetic acid (DTPA), N,N-bis(carboxymethyl)giycine (also called nitrilotriacetic acid, NTA),
1,2-bis(c-aminophenoxy)ethane-N,N,N',N'-tetraacetic acid (BAPTA), 2,3-dimercapto-1-pro-

panol {dimercaprol), porphine or heme may be used in cases where the target molecule is a



pol ynmeric) and include nitrogen-, phosphorus-, sul phur-, carben-,

hal ogen- or pseudohal ogen groups. As an illustrative exanple, the
|nn0b|I|sahh9?m@&%@mof the surface of the 10 immobilisabipPacik &n
may i ncl ude or I nstance be coated with, a brush-I|ike polyner,
exanple with short side chains. The i mbbi | i sation surface may also
include a polymer that includes a brush-like structure, for exanple
by way Ofmegalabd.i Axdan ém.;mylzmm 1P kempleg ithemost mbvmldnﬁdl@upmvalem
that allow for the covalent a tachnea@ of t rget mat for exagg

2 ol ec @i (SEAAICRS Tl ighSe SHFIORS &En SLIEEI(AERe PaciHE) I)em@ﬁ%‘? nof»

ares pechbﬁ]ﬁﬁt'(C{ﬂq Rébn1PerMDiceBalt (008) WHE zirbthurR(Br*NOWhilé BAPGA {sQpedhc for

am no group, an al dehyde qrou a thiol group, a carboxy group, an
ester, arﬁ?aanﬁeléqmﬂ@nb%{h@m HAGTREIVe e c gﬂ@ﬁatnea eogpnlex Wi ajTpspgefive metal
estes, aisd by Imetmbhéﬂaeﬁ@a tﬁ@ﬁﬁmﬂg mdiétyaBhdtl dicBRipleR xaffeﬁmpamadfeaepmr
and a di azoal kane. A general _introduction_ into aspects of coval ent
i mobi | | $eRlecyte for 8 paptideok B HgTingsh seayenpe hidy mey alppbeinswded i a/rptely As an

Coddar d  @nidah&itkiamp (ePB QQRBSS mietho ALATR the et %Qﬁ@foﬁ%&%of%zeonﬁﬁex between
698-725). It is note in this 20, regard that non-cgval ent

i rmobi | | gapligehistidine tag Moneeréqut hm%elf(bh "} KebaltdEpoN opzink KEn”") ions, which
| nvent i ofgre prblftaby kR OfRnEGRAM TRAIGHiARE: Ad i1, Mi Sty TS a

recept or ecu or a target e suc pr ot ein, a nucleic

acidp a IOOI $46)Cha kA ﬂﬁ:s@&tw@r&(azﬁﬁl@bh 'i’(ﬁkthﬂé"oit :h?éi?élfaetro'lﬁe sﬁdlhcﬂ oly(3- S(S) 5-
enbodlrrentsthellnklng noi ety and the target nol ecul e may d%ln

t
specific am*m?wthwﬁrm%%rﬁm@gw? 5th#°§§";9§1?&‘? b@rﬁwmn%?%dp ée ga
i ncl ude, sbuh dlge ggé 19} grpeﬁtﬁﬁ i5Qated f?eﬁl hﬁ%ﬂ@&h%}lbf leﬁm@épm @q%gds

on a polypeptl ocal in protein based

on the afRy#a- ﬁrcgibOW;ﬁqu@ptmtﬂkZédhw’aﬁndlenarbyémchbrlde)t w&d Trimgsiutip peay be
mal tose BipEdbii€ed Bhoé QhFace! f18a %@%o@ﬂﬂﬁ&ﬂ?ylé?lfoxﬁl% F?J‘%/‘Sm%hﬁﬁ%ﬁ&f‘/ 4 rrHs%ectwe
gl ycoprotein D, the hemagglutinin epitope, and the nyc epi to(;l)

t he 16r anduaffersd |aevf=0ﬂa§<tlmorlcﬂlwy@n aghs F@qgerﬁlyccirwguﬂamsarrms described by Asberg

ol i gosacc‘epgr( mm@@g@h*gp@%g%,u)bl otin, dinitrophenol, digoxigenin
and a net al he‘?ator . 'al'so below). As an 30 |IIustrat|ve exanpl e,

a respecti V@lﬂ'ﬁ"lﬁ'soﬁ@%ﬁ%&&lﬁwn@ ld(irbsp@&v}%tmﬂ(h@r]ﬁ‘&b@'ﬂaﬁlﬁeen obtained by a reaction
et hyl enedi am ne- tetraacetic acid (EDTA), ethylene glycol tetraacetic
aci d (EGPAR, ﬁlﬂ‘i‘@ﬂ‘h‘yﬁé’t‘kt’ff Pgﬁﬁtﬁé’ﬂf% molelycwith @ sgeqnd l(r%‘l"ﬁﬁlﬂmety This may for
N, N-bi s( %ﬂ&?ﬂé%@&é@ﬁkd % ¥6ialiea (lﬁqkﬁ@ ﬁéﬂe{yeﬂlaf‘ h£§ hlcﬂésrcha&?féecofa@e&ﬁty for

NTA) pbi s( 0- am nophenoxy) et hane-N, N, N, N -tetraacefic acid
(BA|3¢A) Selegeth itprastcapita. (The dikingamgiety anarefos dprancy beptspgpd rethop 1eetmtor
may be usgdedult &3 %arﬁ\‘.?%@le&p@ 43 &%&pt&pln%fe%lﬁ dna tﬁe %g&%@fe@@é Iifine a
PCT/ S&2007/ 000393 44 netal ion. an exanpl e forns a conpl ex
wi t h nosspersfifobiatiagpair dpepaabert and b?lw) dhta r%sn@twéﬁaaw 2PMAEKafuch as a
i ons, su \ AAIE) I

copper (%qc))ﬁﬁllaﬁ‘éﬂconlﬁ—ﬂéx 16{ E(l:éobal tt%&égél)% yﬁdﬁgﬁgnfdﬁn %@ ?C&%}gﬂ)r bond
BAPTA i s theperevippglinking moigis bemg sonvcriedriiel mmréln&mgé@cpetm Ay an Hhaskative
chelbat or C Vi I

Gor R chinfecpIBLEtY koo SRARELL B ol Aol o W o
mol ecul e tlﬁmubatrfgtemlihdzer@ﬁptar @ekeptﬁedorsewmiaeoleqrﬂﬁ Ghe nlaty abgved Dhe receptor

I ncl uded nlld]ec%leoirs%\ﬁdb% ofﬁiﬁteﬁﬁhng with the linking moiety, such that a complex between the

receptor molecule and the linking moiety is formed. The formation of this complex may, in

some embodiments, result in, or be part of, the formation of a covalent bond. As a result, the
30 receptor molecule is immobilised on the plurality of surface areas via the linking moiety. The

linking moiety has in turn been converted into another linking moiety.

[0148} Aldehyde, amino or thiol groups may for example be reacted with a peptide,
protein, oligosaccharide, an oligonucleotide or any other molecule that has a desired specifity

for a selected target molecule (see e.g. Sanghvi et al., 2005, supra, for a specific example).



illustrative exanple, a standard nethod used in the art is the
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1561). Adnectins, derived from a domain of human fibronectin, contain three loops that can be

engineered for immunoglobulin-like binding to targets (Gill, D.S. & Damle, N.K., Current
30 Opinion in Biotechnology (2006) 17, 653-658). Tetranectins, derived from the respective
human homotrimeric protein, likewise contain loop regions in a C-type lectin domain that can be
engineered for desired binding (ibid.). Peptoids, which can act as protein ligands, are oligo(N-
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nitrogen rather than the o carbon atom. Peptoids are typically resistant to proteases and other
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designed to allow the flow of medium into the reservoir. In some embodiments the feeding

module includes an outlet channel. A respective outlet channel is designed to allow the flow
of medium out of the reservoir. In some embodiments the feeding module includes a multi-
30 purpose channel, which can serve as both an inlet and an outlet channel. In some embodiments
the feeding module includes both an inlet and an outlet channel. Liquid that is miscible with
the liquid of the liquid droplet may for example be allowed to flow into the reservoir and/or
out of the reservoir via the feeding module. Medium immiscible with the liquid of the liquid

droplet may also be allowed to flow into the reservoir and/or out of the reservoir via the



5 [0150] In sone enbodi nents the apparatus includes an el ectrode, a
magnet (e.g. a bar nmagnet), an el ectromagnet, an array of nagnets or
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exanpl e i n @53 bf scare ehledimonthc ﬁee(dmggnodiilgalsdiijclud{a@&@ﬂe]ssdm:rgaimlce for

enbodi nen t ncl ydes foly nor e, devi ce r stacki a
pl urali ty"I %}ﬁﬂ%g&? I caﬁ) E@ tgllelﬁl’l #{aér% app:fréﬁ?ggasram‘%ﬁlﬁ Z\‘)’ldgy §°rf?§§}e‘i)é‘9 the
desi gned gressuszogidevice. dhe peppaizaiguievion ntamfooéxmmb& be desiynpé t@ txest prégiure

and B g P98 mERR AR08 & i P e B B E Fipngmolluc herch e

cor r espongessgre papicaussi the snedfuna té dlotwhizko dppasateis tacwmbidlt]ﬁ‘egrdsﬁectihe inlet

i nvention, |n. sope enbodi p t.us_.incl udes one, or

tovi cos rapnib SEHRRTESRHTET e crri b o Bresine i il e
appartus, erﬁlwdhnaﬁs éngalgd mhiu(g'ﬁdvﬁ:%tsﬁm ltvalveek semg enﬁb@meﬁtﬁ)pr@sfsu@ﬁpphed
apparatu ggrOV|d§ sired ambi ence such as a d%ilre

t enper at P 3 3501y, PLSHRY 18 % BiSFReMif-stherghy for example
appatoat usCaﬁsmg hiteto ﬂﬁml e the freseglioftg Invaekub e:mbm@aenfse@elpa@smmg gevi&e is
fdechnneqtﬁgtothe rocessin &10 art nent . 4 general | | 1 ows

the f1ovieaEned [ aOPXING ngBEHVE DFRTNISoHORRE CHHIECBEd g, Eenfbafit ekt 1o Hhe
parti cul afirectidroofittd/ ﬁéss@;@lﬁm@ﬂeﬁ&ﬁ A b&Sﬁh\tﬁgrdeviEbQieﬁlgﬁﬂl fog aﬂﬁ@kﬁlgﬁleﬁﬁi’ve

for exanpl e be etedto he reservoir I nstance
Va5 poIeSSI B BTt BF LIy SHIoded b §uuHt Ao fhefFiime module,

pr ocessi Nnierdby CARPA middAM in a;ucfbsea@ut fa)ewhxaﬁ& is '&lﬁlﬂll)@ tdrRBdEE 16 Mbivadut WRlHe
di nent the eedi ng

ascover or ar‘l‘al nl et. menber.. g .sone gg

rmd e i METRES AafFsReqiivR PIEFUHFRS e"A“r‘B% e raple icdide s bR ﬁeﬂun}Psa syringe
desi gned dr@ cdmbmiatiéh@edebfdHw of nmediuminto the reservoir. In sone
enbodi nents the feeding nodule includes an outlet channel. A
respective (IS4 somarmbbdiientd e foaiick hoduld iseumndablyfdomwicted fto e @ratBising

t of th nbodj eedi ng. | e i nclude
St i - RN the efhod SR TR o TblaRos Ml oy d i CatneSieE HAwns
out | et chanlied or Failiaeeormetiiniaxeiot discdnhectiog@d rangpvaDsithefeeding Hdbasle hotha

an iyl et and an outlet channel. Liquid that is mscible with the
i qui'd ofPPHETE GIRITE DI et may for exanple be aI lowed to flowinto

t he reservojg. / or ervoi r ,vi.a

g um s o s8N Sine Eitloghenld e ERSLAELF et fdddfp ST ERAbhojger
al | owed tsoch hoapivoting tekmvmehcddcro’fhe mmﬂngrremﬂmﬂliolddnmayéxeeiemgwd teireceive
t he WO 20 0710 0393 47 01531 |
sone errboa‘gl ﬁ%&agﬁfgrggl% TS T SR U ma%galcﬂ @Z'gthg?% 3&, o andor
devi ce f ot ofithp Irgslewglrmsaemmelom) ’B]iwapphmnm mtayalsopmlﬁdwﬁeamhéora@qsmm&amy
t hat25| S ftll(Wlﬁ'é Xr ng href %altt:%ular s%aking) the reservoir and/or the processing compartment.

An illustrative example of such means is an agitation device, which is designed to receive and
to agitate the reservoir. The agitation device may thereby facilitate or cause agitating, mixing

and/or filtering of matter that is present in the reservoir.

[0156] The method of processing a biological and/or chemical sample of the present

30 invention includes providing an apparatus as described above. As already indicated above,
providing the apparatus may include providing a device that includes a reservoir, The
reservoir of a respective device is defined by a circumferential wall and a base. The reservoir

is furthermore capable of receiving an immobilisation member (see above). Providing the

apparatus may further include providing the immobilisation member, as well as disposing the



pressuri zing device. The pressurizing device may for exanple be
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Biomicrofluidics [2007] 1, 014107-1 - 014107-17 for an example).

[0159] Where desired, a further medium may be added that is immiscible with the
medium in the processing compartment, as long as it does not prevent or interfere with
dispensing a desired liquid droplet therein. Another liquid of lower density may for example

30 be added to the medium in the processing compartment, for instance to cover the surface of
the medium in the processing compartment, €.g. in form of a layer. In such embodiments the
respective further liquid is typically selected to be immiscible with the medium in the-
processing compartment and maybe of lower density than the medium in the processing

compartment. This may for instance be desired in order to prevent evaporation of the medium
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the reservoir or onto the immobilisation member before assembling a respective processing

compartment by inserting the immobilisation member into the reservoir.

[0162] In some embodiments the liguid droplet is formed by disposing a liquid onto the
immobilisation member, such that it is disposed on the surface that is patterned in such a way

30 that it includes at least one predefined immobilisation area, thus contacting or covering the
respective surface. As a result the liquid may form a droplet on the at least one predefined
immobilisation area. A droplet may be formed on each predefined immobilisation area that is
covered or contacted with the liquid. In some embodiments the medium that is immiscible

with the liquid of the liquid droplet (see above) may be disposed onto the patterned surface,



conpartment nmay be a hydroperfluoro carbon conpound or a
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patterned snésC8, so¥e AAR&E Qﬁr’%@ﬁleﬁg& Rad0he100051981ityoOf microorganism(s) is

added upon disposing a further amount of the liquid into the reservoir (see e.g. Fig. 13A, step

II). The microorganism(s), for example cell(s), may for example be included in the further
amount of liquid. Furthermore, the microorganisms are capable of adhering to the predefined
30 immobilisation surface area. Such embodiments can therefore be used as a bulk cell culture in
microarray format as depicted in Fig. 13. The microorganisms settle down at the interface
between the immiscible medium and the liquid, as well as on the at least one predefined
immobilisation area of the patterned surface. At this stage the microorganisms may be

cultured, so that the liquid can remain in the reservoir for an extended period of time.
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area that_,is,.of ower,. surface ener nteI| uid. .of the |]qui
ool e R oo iR SRS oS kliroustils g bl 18 phia recinfigidihgh
I n fsome _(ﬁlﬁik@ddemhgﬁe @aphmteﬂrbyemnuﬁﬁisabt_éfme@hﬁntPréx@m&(Evkpédrﬁélﬁs 45 ipdtieahed
surface is ose

t her rrbo a | arge anount, of
P oot bl Rt e shouB Bl S Sudh e B b afraEor PRl alberecto
]gr ai ned tigdiophilie s?rfhdga dilcds;'i&lﬁlélt alfko adering itd hﬁirﬁﬁ@b%ﬁ’@u@fﬁcé Jgeaﬁmfr?ﬁ@ CAet
urt the Liquid q plet is dispose into
t he esera\?%’e(‘gg‘egcé?"‘ée& InegRIg é?@ﬁ ‘%1)922‘%’\@ amount of I i qU| d used

is sufficie opgover he Ther,e cont

bt vien § hol8IDRSTHE I Erbdl G BeSpRciodt! «.£ JSafpburhdthiisnion e
of at nosﬁayahismhndmm: fanimg A dsoglétagedaepmmgg As af agxdmplditheniropt may be
prevent ed

5 hese..enbodi nent.s st one a,
D1 U ol |4y RBPH b SRR B R oo OB B Ao SR e s pideways
anmount ofabb¥eetht isgie.dnisaine etnbedifrea® rof the méiieR othg invehtion the Brophét @9 dropped
I'1).,~The C ani s f or,. ex IecI for exa
| i2000q T g BRI the p S RS b difebeq 1B Miesirates g compertent of
ni croor gahé spparatne Maphbl &nbédlﬁdﬂri]terthél@(rjdlﬂ)ett@efoﬁiieﬂdﬁj;%bm&?vﬁﬁ téw respective
|mmb|I|sa .on S ace ar.ea., Su enpodi nis.ca er ef or e us
a2 bul PR, BHh 38 SSle SRR ke LG Pae dn; e Rpgrse £3,al
The ni QL Cdﬁﬁ:@l aigmmsofsgabtdﬁamldwmmtmtfémoh Nhee AfoPRE is ﬁa&fswqbé @mersed in the
i mm sci bl e pedi a the. |i as qQn e at .l east one
predef i néﬁeﬁ%ﬁg}‘?l’gﬁﬂ %ﬂ‘ﬁq‘gﬁlﬂﬁtf ’St?f\gﬁﬁ%ﬁr P?ﬁ‘é’dﬁ’é’bﬁ%g’é‘msﬂé’lq medium, it
sta@s t hehdtedftcd eimBaihits the m@fuRewnhereit 4 FdowsUchdigt ittfitats! dnote GuEAR of the
remain in the reservoir for an extended perjod o “time. WO

2008/ 063 f@%‘l%ﬂ gg:eg@spg @mig,rgctmn of the surface of the medium.
[0169] Where the droplet is dispensed, this may be carried out by any means. As an

example, a dispenser may be provided. A dispenser may employ any suvitable device or
mechanism in order fo provide and dispense a droplet of a desired size. Examples include, but
30 are not limited to, piezoelectric pipettors, piezo-activated pipettes, syringe pump-based
pipettors, peristaltic pumps, touch-off dispensing, inkjet dispensing (including syringe-
solenoid dispensing), and pin-transfer (cf. Rose, D, Drug Discovery Today (1999), 4, 411-419
for a review). By means of the dispenser the droplet may in one embodiment be disposed onto

the surface of the immiscible medium without contacting the same, above a hydrophilic



51 [0166] In these enbodi nents of the nethod where a first liquid
droplet is disposed onto the predefined i mobilisation area and a
further anpun e liquid is added to cover the resj surface
area, the [l q@”@t’qsiﬁf urther renoved fromthe reservoir g&ﬂ'%@o%}uuusw
apparatus. This my for exanple be cabfZied out after cultivation of
the m croorganisns is conpleted. Upon 5 renoving the liquid a droplet
of the |isytfhet freasf as mﬁlobﬂheﬁtﬂ)h themlsdr, Iﬁr’l&oﬂfeﬁdﬁﬂ’bbdﬁﬁﬁnﬂ Ii’djﬂ)ibktlhlhc&&hh@ﬂ the
area of the .pattern S ace. Ther eby, a second | droplet is
Formed orfetib o G dbsis et 5 ladr e drSrediom i & ARBHE Epy dhe
liquid Ofdrbﬁl& fnby e ditpghided ﬂWBéreton&ﬁﬂlet fiefabd @itick ﬁxflmls&m% ﬁ&ﬁ@tﬂd(mmout
et are idepti r enbodi nents the I qui ds

liquid dro e I
differ f r%ﬁﬁaé%theoiaﬂ% an 6“ B‘%‘? y Qﬁ@g%ﬁl | $89g¢ 2oy ﬁswa‘?‘f area by
appr &ci atrgedhbaf o Hﬂgr&ih@scﬁrﬁn EBMEO HeRN(IGRMiAD Uh dMcRUtER: ﬁeldpllﬁrﬁk 'ah(Yther
of tissue culture vessels on a m.cro scale or below, in which

i ndi vi duZmbodiment thy dignlet ey Be Jispensed (ikertly @atdy fheapprfageriod meémm in a
medi UM RireutkMS cBMPAEhER ByS n'}é’hﬁshop@&ﬁtﬁ‘dtntﬁﬁbenﬁﬁé f Wh%l% b@svr@d SHRWRspeR&dd
cell s such as Pseudononas aerugi nosa preferably adhere

hydr ophi 19Uantiiss mayecdpeagared aaﬂgagwneav%@»f Hepvaard aydiseosed an blﬁrmsﬂn& application
surface apeap2ddsapri ano, C., et 15 al., Materials Science &

Engi neering C (2006) 26, 942-946). [0168] Disposing the droplet onto

t he 1pr edef i [pade] &s thdidared 2B, td $omel @ﬁ%ﬁidléxﬁsa&bﬁﬂm@rtﬁ‘@h?ﬁ&ﬁ o%le‘f? Snto the at
I ncl ude forn1ng t he droplet by dispensin As an_exa e dropl et

may be dfFSh&R éﬂedgﬁa% i gbi ?%*egfar??eawi isPERsing Hw liguidy drapletpingps the

for i nst gRcRse@N cbAbhymait. ThelQepis: nAPONE dishensSdFom | AySRERion within the
enbodi nents of the nmethod of the inventign the droplet is dropped 20

onto and/PEPcesfitiie corapprinanh intluding theusids matls Ra¢ drvis iasesigdduig the, pragessing

processi ngnpanmai! mmy #ef dispefi®d ARBAIAIHS thelpredRiR&S mﬁﬂm@yﬂ@rpma BPR may
droplet is fornmed together with the respective medium ch

i mmilSci bitEstig ﬁlsmée Aoyt lﬁ%lowa@ie neg #9vetand |fhf:r@af$@r é@@rrg@te%ﬁo the
al | enb%éd@ﬁﬁ&ﬁ alea ﬁlh&rrﬁeérﬁ%uﬁén@ ﬁl% dr@lﬂd@ﬂs' cﬁﬂ)eﬁﬁaﬁ 19{0%13 ?ﬁedhﬁn Cﬁ%ﬁ@

to be i mersed medi um I'qu the droplet 1s of

hi gher déﬁ&lpﬁhyneﬂlﬁathe @ﬁ@lqt M@mnmdeommemwfavq 0f2@ wm%a‘atl@rr mgmbRrs in the
into the pREhddBr EEIE of bny fhe@iim. W@Jmaeaﬁb&;membta doz98%F aQfis gte a
surface of the mediumor 7t ascends in the direction of th surpég
of the méegetpd apyilBng frvméwgnsdi@ndnélpﬂ piocgssingjcoppadiaent to iispensgythe droplet.
car rpped %er@ﬂlea&}f IBERDE lows d %ﬂfmé ﬁ'nmbflgiegﬂﬁﬂﬁ e r{@ﬁ'le for instance

provi ded. A dlspenser y any suita ée or anismin

order t o bsrRescdennsan thei B’@E‘Pﬁﬂn&aaom mesibet, sof that dhesformed diquid. drEnlahﬁl driven
i ncl ude, @%@gn@e&%rn&{to th I'eﬁgﬁﬁcﬁ 111%&%1‘?5%&1%? ta&éa wmuﬂeﬁqg%ﬁ'ace %hefeof by

pi ezo-activated pipettes, ringe punp-base pl pettors, peris tic
punps, t dueyangy fores. é@@m ng odimiitea digpenpiag $ibieg sychas thedioage of/z dmg@ser is

Today (145850 nfie@p dolcinl bRIGHEH hiigiLh ofh of WA SERKEWE or

t he 2dr oplb@towﬁily fredefined marhohdlisation atge agl dslpcis@m bizt 4D. t&héwsﬁmrﬂacdlwtratwe

ngr Iogm %%Im:l%s ﬁﬁ‘cy &1§Be\%1££ 9.{’6% o 'al;o%?ett '11{%9 l}ehcﬁsp%ﬁ&% bya}ggang of'a pipette tip or a

capallary tube. The respective dispenser may contain the liquid of the droplet and be designed

or adapted to produce and break a drop at an outlet, such as the end of a tip, to form a droplet
in a medium. To facilitate the breaking of a drop from the outlet of a dispenser, the surface of
30 the dispenser can be coated with a hydrophobic, and/or oleophobic coating such as a
perfluorocarbon film such as Teflon (cf. also above). In some embodiments, the dispenser of a
liquid may be agitated briefly to break a drop from the end of the tip. Such methods of droplet

release can be used individually or in combination.

[0171] As mentioned above, in other embodiments a liquid droplet can be dispensed at
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i mobi |i sati on nmenber. In another enbodi nent, for instance where the
density of et liquidis |ower than the nedium | e

pr ocessi ng%@ﬁ%gpﬁ%%nt, the droplet may be dispensed ah@%g?ﬁgwg}qi’g&
the surface of the inmscible nmedium (§# thout contacting the sane)

and subsequently be positioned above a hydrophilic surface area by 5
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may 15 fisfedefift@ ifinfiB@ReEs ALa. any ot her [ocation as defined above and
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the pr eg‘ﬂ'ﬁl?ép%F"“}fgsSB% - Brop. fﬁﬁ?owa?wy imthess rEbefimsaisferinstancehs camed

of a di spensarcimt keth th@&@ﬁﬁe@lﬂ/eaﬂdﬂmeﬂ@rebﬁ&ﬁo(ﬁlbﬁg rm&adampbﬂac Tdﬂ?plets (see
processing conpartngnt to di spense the dr t he dropl et

P OeE T ks SRR o 1 Y SpHES T BB (00T, DR T Mg pierned
i nst ancesmﬂﬁzephﬂﬁe&o{tyle@efon&xe& méfeablxﬁdysﬁ{eh%b HRAEB& in §0pdsﬁfah L& to the

forngd I'iqui d drople driven upward under or_ onto ggrede i ned

i | i §BmeRisation mgiber pon e"%@P‘f gk he; fropletr wij) the w@v@m sprfaceeof fhe

sone enbﬁﬂinﬁ&'maﬁ:oﬁ HRe AR diEpletdRay TGRS ﬁl@l%oﬂc?[ﬁzsbﬁxecéfmtﬁdlments one or
di spenser, gOS|t|oned |nned|a eI above the predefined

i mobi | i m‘? B‘iﬂ“ AeoRleismanbs diresty f gn thecuggcens thedmamebiljfation mambéried
i mobi | i ¢atdspbhddedadrdepi cted in Fig. 4D. As two further
illustrative exanples for a dispensing tube, the droplet may be

di spensed tmlma)lﬁecﬁlflg the Rk @Rdt] Bolublifg Allowing GEB ehlcAthé hédan RS immiscible
nt ai n the [ UId of the droplet. and be

respective dis

desﬁ@nedw“&r i‘%ﬁﬁb‘fsi t{‘mx‘ﬂﬂ‘ GIRpLetasig Ty E‘é‘r@“%P B eiiexed By e@ggrfipgta m‘%ﬁh%‘ﬁcal
as the eficObuch ds P podifivd refure. WsORl Blustrdtive Rx BBl UMdrofeti #Cd lidiatedn be
t he breaﬁl ng o a drop fromthe outlet of a dispenser, the surface of

30 the dFSBENshe %faﬁheogr%amg&owwﬁn@twyebwﬁhbn@dluahwpbwe% thesgim oWhere

coating gessldd s nity BENsaHQY ReashALed ﬁéxma%iﬁoﬁéiham bé?ﬁerfdﬁfuiar% te9ond the
above). In . some enbodi ments, the di spenser of i quid

agi t at ed PBHAYY PY theopisAefined dmapabifisatioihpremet: Oér?ﬂalﬁpletlﬂﬁmbd B VSM’@ﬁ along the
ggﬁr%?ﬁz t Iafé%dﬂlbﬁ Rifehe for& SOSBVIEADIRRNUSE thel cﬂﬁlﬁl&‘ SiHRlehs S preddure may apply a
force on the liquid droplet that provides a velocity that is firstly sufficient to allow the droplet

to enter the medium, whereby it may also enter the processing compartment. In these
embodiments, the kinetic energy of a respective droplet is higher than both the resistance of

the medium and the deformation of the droplet at the contraction. Once the droplet has passed

30 the surface of the medium in the processing compartment, it is furthermore exposed to the
same force. The force is then, secondly, sufficient to accelerate the liquid droplet to a velocity

that causes the liquid droplet to pass through this medium up to the patterned surface area on

the immobilisation member. The liquid droplet is thereby allowed to contact the predefined

tmmobilisation area.



[0171] As nmentioned above, in other enbodinents a |liquid droplet can
be di spensed at WO 2008/ 063136 PCTI SG2007/000393 53 any desired

di stance fromonto the predefined i nmobilisation area and
subsequent WP P80 ¥ect ed thereto. As an illustrative SXAWRFHBITHHE
liquid droplet may be di spensed above she nediumthat is included in
the reservoir. The liquid droplet may then be allowed or forced to

contact the g@4] HRANeh®dBRERY, thd mefibl talb% riﬂaﬁ@estcﬂ%glnIgQHé ﬁqﬁgﬁ%{;}ﬂ& for
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enbodi nents for 1 nstance be car out " vi ontact wt e
respect i VEeIp |aqal|1ira11th0|ﬁ draplgis pr réiﬁg@nwgqmdsri@ds@pen@er wegpifdhese liquids may be
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a posi tive PHEYsksemesmbgdiment the meted insTudenpriosing thediauidl dseplesito an electric
liquid Caﬁbléanclﬁhlﬁg&%@%&s%%%idﬁ%u@{ BEeHE 'dﬁﬂ;i&qm&éaf‘d}tfo&%d ?JPQM@r the

the medium included therein. Wiere desired, it may f i nst ance

di spensedm#digm adpiss pessotiraught it i tgwasdr the nignraqhilisatign tw;nma Tmically, m “this
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vi ewed al ong t direction of force gravit ensin

dr opl et tﬁginh?éwf’@t 8?6 wehad m@%yxwmgytha drcfrtlﬁtde aowagmc Iﬂelqﬁ ilel yev @rmﬂ@,qr
t hataopr oVdpghR@infeny S Qtdittod 11&&1@565 'e§szi %stﬁé Frople tft)'b%{heanxtrla%ﬂ%tlé‘%.rkfe)éﬂ H&ric field

droplet to enter the nmedium ere al so en

processi riyckBaithe dioplst is fprged Wé?@“owl%@fcfpfﬁéﬁ fosentariike mediem jand torpesgiraseh
a respectji wfyarl HBlimnobiskcdMEémieran RO idModiReh #leAN6HeAk alltg\bgd to enter

medi um and the deformation of the droplet at the contraction.

t he dr oplthe megigmdyagenss sberawiey. Jivpicalbeinghis tembommm fligplehis qua‘o@fetb@n the
conpar t Mepddiurh ttha't B ﬁ]bﬂ[}&é@ﬁﬁ Y Srofesiif @&nﬁa?trﬁéﬂ? In ?@lrﬁﬁoﬁmgr" %ﬁ)odm&lt aﬁé\gﬁg

is then, secon Icient” to accel erate the

vel &8i ty the Ilia‘t“dc%eﬁlétstq prater] thgunedivin ¢pdl de pass rba%htlh tayeaydh tlmrsmqbasaam
up to thenfRid fidiRis Stfobifs ther§5etdB any combination of an electric field, an electrostatic

field, a magnetic field, and gravity.

[0176]} In some embodiments the droplet is allowed or forced to pass through the medium

and to contact the immobilisation member by means of an electric/magnetic field. In some

30 embodiments of the method, the electric/magnetic field is terminated, after the droplet is
immobilised on the predefined immobilisation area of the immobilisation member. Where
desired, a liquid droplet may be neutralized after charging. This may for instance be desired to
enhance the stability of the interfacial interactions immobilising the liquid droplet on the

predefined immobilisation area of the immobilisation member. Discharging can be performed



the imobilisation nenber. The liquid droplet is thereby allowed to
contact the predefined inmobilisation area. WO 2008/ 063136
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such other force to assist directing the liquid droplet to the predefined immobilisation area on the
patterned surface of the immobilisation member. In other embodiments allowing the droplet to
enter the medium and to pass through it toward the immobilisation member, are achieved by
30 means of a magnetic field. In some embodiments the magnetic field is terminated once the
interfacial, e.g. hydrophilic-hydrophilic, interactions immobilise the liquid droplet on the
predefined immobilisation area of the immobilisation member. The droplet remains immobilised
on the predefined immobilisation area since the buoyancy force on the droplet is not strong

enough to release the droplet. The magnetically attractable matter used in such embodiments
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further includes immobilising target matter, such as a target molecule, on the plurality of
immobilisation surface areas. This may for example be achieved via the linking moiety,

30 whether by way of formation of a complex or by means of a covalent bond. Any matter may

be the target matter and any molecule may likewise be selected as a target molecule. As an

illustrative example, target matter may be an analyte that is included in a sample, for example

a sample derived from human or non-human animals, plants, bacteria, viruses, spores, fungi,

or protozoa, or from organic or inorganic material of synthetic or biological origin. A
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Magunetic part:cles 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 other sources, such as Roche Applied Science,
BIOCLON, BioSource International Inc., micromod, AMBION, Merck, Bangs Laboratories,

30 Polysciences, or Novagen Inc., to name only a few. Magnetic nanoparticles based on super-
paramagnetic Co and FeCo, as well as ferromagnetic Co nanocrystals have been described, for
example by Hiitten, A. et al. (J. Biotech. (2004), 112, 47-63).

[0184] The magnetic particle may be capable of binding target matter that is suspected or

known to be included in the biological and/or chemical sample, for example via a ligand
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Generally, such a ligand has a higher affinity to the target matter than to other matter. Examples

of a respective ligand include, but are not limited to, a crown ether, an antibody, a fragment
30 thereof and a proteinaceous binding molecule with antibody-like functions (see above for
examples). Such a ligand may include further elements such as a nucleic acid, in particular in
embodiments where the ligand is or includes an antibody, an antibody fragment or a
proteinaceous binding molecule with antibody-like functions. As an illustrative example, an

antibody-DNA chimera may be used (see Burbulis, L, et al., Nature Methods (2007 DOI:
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Contacting a respective cell membrane with an aqueous solution, to which a detergent is

added, will typically result in an extraction of membrane proteins.

[0189] Where magnetic particles are used, they may at the same time be acting as a carrier

30 for target matter, or alternatively thereto, themselves act as a tag or amplifier in the context of
sensor technologies. Examples include, but are not limited to, giant magnetoresistance (GMR)
[Chiriac, H, et al., Journal of Magnetism and Magnetic Materials (2005) 293, 671-676],

surface enhanced Raman spectroscopy (SERS), enhanced surface plasmon resonance (eSPR),

and two-dimensional capillary electrophoresis. As an illustrative example, target matter may
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coating such as polyacrylamide, polyvinylpyrrolidone, polyethylene glycol, poly(vinyl)

alcohol, or a fluorocarbon coating.

{0192} In some embodiments where at least two immobilisation members with a patterned

30 surface are provided, in which the surface is patterned in such a way that it includes at least
one predefined immobilisation area, the liquid droplet may be transferred from one
immobilisation member to another. The immobilisation surface area(s), which may for
instance be hydrophilic, of one immobilisation member may for instance be of a higher

surface energy and e.g. higher hydrophilicity, than the residual surface area(s) of the other



Contacting a respective cell nmenbrane with an aqueous solution, to

which a detergent is added, will typically result in an extraction
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treatments fohod) MESmRCertRRAtindfs Aehe&tRifddHl v3ERAEALI R rABANYall and the

base of the processing compartment can be sealed from the ambience, for example by means
of the inlet member and a seal or by means of a cover and a seal (supra). In some embodiments
30 the inlet member or the cover includes a respective seal. In other embodiments the processing
compartment includes such a seal. In some embodiments both the processing compartment
and the inlet member or the cover include a seal, which may for instance be identical, alike or
different. The seal is typically designed to impermeably connect the inlet member to the
processing compartment. In some embodiments arranging the inlet member or the cover on a

™



a pH gradient in isoelectric focusing include, but are not limted
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conpartnent. Accord y such’ an opening nay be suited to ow onl
radi ati Oﬁhtsow%gslstqublmtp ggbgtalp]ggg agemove matter from the liquid droplet that is not

immobilised by the magnetic beads. The underlying purification effect resembles the
mechanism known from affinity chromatography, where target matter is held back by
functionalized column material forming the stationary phase, and rinsed/washed several times
30 with a washing solution, forming the mobile phase. In contrast to affinity chromatography, in
the method of the present invention the washing solution is the stationary phase, while the
functionalised material is the mobile phase. It should furthermore be noted that no dead
volume occurs using the method of the present invention. Furthermore, in contrast to affinity

chromatography, filtering using the method of the present invention allows for the elution of
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regardl ess of whethe tZﬁ}/ are imersed in a respective nedium or
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rinsing gfocdRin@icsmparthéR).| i quid droplet, filtering the liquid droplet
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or renovi nd0199yExamples of tpheedsks) thatl ndy dpl Riform ¥LACAE  ut @Fd AG Tidieed to, a

liquid droplet .t hrough.another |iquid droplet may for instance be
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per f or rreargﬂﬂ'gli"h%“‘g‘?aggghﬁg’ g rff%g“ greays ? a’%dr?é‘y%/%man% theregh Examples
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by-products, 1npurities, substr,a}t es, reagents, solvents or solvent
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include for instance the use of photoactive, fluorescent, radioactive, enzymatic or electro-

chemically active labels. Two illustrative examples of a spectroscopic method are Raman
microscopy and coherent anti-Stokes Raman scattering (CARS) microscopy. The latter
technique is for example suitable for selective imaging of specific molecules of interest.
Examples of a chemical reaction include, but are not limited to, a chemical synthesis, a
30 chemical degradation, an enzymatic synthesis, an enzymatic degradation, a chemical modifi-
cation, an enzymatic modification, an interaction with a binding molecule, and any combination
thereof. Examples of an enzymatic synthesis include, but are not limited to a protein synthesis,
a nucleic acid synthesis, a peptide synthesis, a synthesis of a pharmaceutical compound, and

any combination thereof. The method of the invention is for example compatible with any
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sition udi an. al.tered nedjumin the
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abnormalities) such as sickle cell anaemia, heart malformations such as atrial septal defect,
supravalvular aortic stenosis, cardiomyopathy, Down’s syndrome, clubfoot, polydactyly,
syndactyly, atropic fingers, lobster claw hands and feet, etc. The present method is also suitable
for the detection and screening for cancer, for identifying the pedigree of an animal, e.g. by

30 means of a DNA-tag, or the detection and analysis of substances in blood, e.g. doping.

[0202] In other embodiments the method of the present invention may be employed for
the detection, reaction (including a binding reaction to a biological cell or a part thereof),
synthesis, or any combination thereof, of one or more pharmaceutical compounds, such as

drugs. A synthesis of a compound, such as a pharmaceutical compound, may for example be
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illustrative exanple, the_ surface to ether W t uid droplet” may
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chem cal i,ven by, el evat eratures or requiring
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anot her ex m@h ngerature controll ed 10 bi ochem cal. reactions
ot voon SIS EEd SRS JYeSAOR Yo Hhelsas Fegat dnatist remais immobilised on the

t enper at giirgics @Tthé hmmbn@&tﬁel xﬁahbesaﬁplaﬁsmﬁménw exmﬁﬁ& a:i‘%ﬁclbi@ a2{dOmeY be
Furt her exanFIes i ncl ude, but are not limted to, i sol ati on,

cel | i ncGHEcgrirongapell pbehoupdiny EWP&?@E‘? ropm@%wnc peaplywh&wibm

react i onan@RAgiits AREQURI Wisdatlied. ngog eUHARRCE BY ekdinfle roe@insﬁlg/%smlxﬁlseme
I ng techni que, whjich is _based on the detectrion of

d
?g: P ed%?@ﬁﬁ%@ prisrewarhingmpspgds poformed diecmeding, which defmmiseiblgrwith the

reacti onilgﬁlarofame RYBIAVaBHIeC fe.g. & @dr@%&g Hhedilth, §3NBEH)RRSRAGE from the
(2001) 1). Furthernore, the | ement ati on of diverse optica

det ect | oFFSEYYEH diftore ginging tha diasidi @f@é]éft aenrbby exphirsgeshinrta ﬁrm dhuid epiom. A

photon c Qécéﬂﬂédtlﬂg tHIR fiui EfediREY) imBRES e WIEHE lifuid & Qﬁje ﬁa@ 4RkEmore,
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paral | el heafh’é thad mediugpis of @ lowa Gagfacasnengy ithan the Hanid @étfemﬁpl dsoplgt. As an
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using the present 1nvention for identifying ases
whi ch cathe liquid droplet. In some embodiments the medmm that is 1mm1S(:1ble with the liquid of the

liquid droplet and the thin fluid medium are miscible. The thin fluid medium may be of a
lower viscosity than the medium that has been disposed into the apparatus. This may be
desired to facilitate the rinsing process. As an illustrative example, the viscosity of the thin

30 fluid medium may be below about 40 centistoke, such as below about 20 centistoke. In some
embodiments the boiling point of the thin fluid medium is selected in the range between about
25 °C and about 600 °C, such as between about 40 °C and about 400 °C.

[0205] In some embodiments washing or rinsing of the respective surface or surface area

of the immobilisation member includes tilting the immobilisation member. The immobilisation
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|II strates an_exanp E&
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W t h the magnetic particles within the droplet. As yet a further example, mixing may be achieved by
means of ultrasound. In yet other embodiments microfluidic devices may be used for washing
or mixing, or the apparatus may be equipped with such microfluidic devices. Nevertheless it is
understood that the method of the present invention does not require the use of any

30 microfluidic device or mechanism.

[0209] In embodiments where the apparatus includes a feeding module (supra), this
feeding module may be used to allow the flow of fluid into and/or out of the reservoir in the
method of the invention. This may be carried out via a channel, including a port, which may

be arranged in the processing compartment. As an example, the feeding module may be used
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competitive ELISA). Other immunoassays include, but are not limited to, particle-based

multiplexed immunoassays. The uses and capabilities of these assays are well known to those
skilled in the art.

[0213] Any part of the method of the present invention may be performed in a manual or

30 in an automated way. Automated distribution of compounds, liquid and reagents, automated
incubators and high-performance fluorescence readers, including plate readers, are already

well established in the art. Typically, such equipment can directly be used with an apparatus

of the present invention. Where required, adaptations of either such equipment or of the

apparatus of the invention to a particular application are easily performed by a person skilled
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nmagnet i ¢ partlcles the possihility to add, _renobve or exchange

i quid, ErRmRles? SRRATAOH) ok PEEIBY madyberherfasmed conga TpisE ichigs for instaste &y
DNA, 15 %N@lectﬁﬂ%éusﬁﬁgag\ib‘éedﬁ@ﬁtﬁpHlsﬁﬁgle”ﬁt @b skPftionShEdinmhS ¥R @) softkioR Y

desired stagﬁ or  step, conpl ex biochenical transformatlons can
be carri d@PRRlytes i Calgf knewen orsyspested ip pentain matiop Sugheas agiroteive of ingargst may

dr opk et Bé"ﬂs&ﬁascé‘?nﬁ@qweﬁﬁserﬁ%' &g dr({p@ez jo}']mé/\gl%gﬁlt RRht& lgtclage of the
concentration of arget matter In a sanp I ncr eased

separation medlum being a gel, the matter of mterest may need to be extracted. The variety of

suitable liquids for the fluid droplet used in the present invention usually allows the selection

of a surface material that is well suited for usage as a surface for isoelectric focussing, As a

consequence, a common surface may be shared for both methods where desired. Examples of

30 a chromatography method include for instance gel filtration, size exclusion chromatography,

ion exchange chromatography, affinity chromatography, hydrophobic interaction chromato-

graphy or hydrophobic charge induction chromatography. As an illustrative example, a

respective analytical or preparative method may be performed before or after processing a

sample using the method of the present invention.



vol une reduction according to techniques well known in the art such
as gel-filtration, 20 ultrafiltration or dialysis. A low volune as
used in the nmethod of the present invention, in particular in

conbi nat i o WPH31Hi gh concentration of target matter, PGIgREE07/000393
bi osensi ng of bionolecules in | ow abs&l ute nunbers possible. [0212]
As two further illustrative, but not limting exanples, the nmethod of

the present[0216]ViaRkdedthafiEié iRRntSELhay Be Aty uRithstébdRal WIPhaSHa&ltal &fect,
enzyme- | i nked i mmunosor bent

reaction or, i noassays such as an,_ 25 > ok

(ELI SA) &e&&yﬂ%&ﬁwad&%wﬁ%o%%mwgw Py ief thefollpving phivattingjey@mples.
ELI SA). O her imunoassays include, but are not limted to,

particl e-based nul thiin@¥Ed B SIS ] abilities
of these assays arehﬁ{ R USE : Tﬁ?ﬁ . [0213]
Any part of the method of the present invention may be perforned in a
manual or @%1‘1’1 rtExéﬁ‘Pi;@f gredigenta gt anapparstis ead amethodpd theghvestion are shown
conpgundsna thelafipdndepfighrécagent s, autonmated incubators and

hi gh- perfornmance fl uorescence readers, including plate readers, are
al ready  wefoR18sRigddei Istiepibts Embdiements of 4 ¥dpled kbdntactinp Gh iMRAYHIMERIBh rE@fber
directly ?e used with an agfaratus Pf th reseq; i nyentjon, \\ere
requi r ed °F 8 APRATTLNSDE Presertt Anrenton At & dipPfttitot sy hygropptie ligyshis immgesed
of the i niventmeduhnd chRbdts Gel REd@POld aof prodefRee @aﬁ}ghyoiaeﬁrme Tedo e
a person.skiLJed.MO 2008L06ﬁé36_%gg/SGQOO?/OOOBQB 68 in the art.
[0214] R&EPopilisgiogdrerrher.dhWhEYPISAIEK fleat away Siop the serface &Fispldy If the droplet
depi1ot i NGoivber thiateme prdefing I?rﬂr'blphl‘ﬁ@ LSkSbliSALhI 28 (1) IBlu8dih eRSHfteRRd
cycle nunbers. An ipcrease .in fluorescence ahove the baseline .

Chdi oat eSWEHE @ettanll g Hgpbilised thareon (Figg LB Myltple droplsts mavkeismobiifed gn
a fixed & dird@ess msmlib B moBliShtiof af@b “athﬁlvae}aétteﬁaelaasﬁﬁhder(%mtﬂy@rophobic

fluorescence signal thus passes this. threshold at a certain ting
poi nt . ASTEMhAE 2 gnmebifisalion mepber @) thhisgpasyrctagiadavbrahydgpbebie meruen (8)
cycle thmg%ﬂ@h§bﬂyﬁﬁma@agQagy@kgq@)gﬁg613yaJue i's obtained. The

smal l er this nunber, the further to the left is a respective
f | uasescende2ry) riigure @aadepitts, th ¢rbe-seofnall viewt dnCdintokihient6fla Hdece tA&t@A be

d | i fi i . The higher, thi mber, th | o) .
11 CATFBCY R P SPRIAE AEOTDN L e eel HREon LF PRETOERALIEY b

Plon- specilifyiid da@ﬂ&g}rﬁu ﬂdyid&ee@O?] immae?1 Agesbtltvbi#,rs]ﬂdfm&él 68 aGfansgéndignasl sli% as a
uorescence Si a usi.ng .the net resent |nvention.an 1.S
depi ct ed “Pwpaﬁpgﬁﬁﬁ%?@lm‘éﬁ Greuiqr fﬁﬁ&aﬁ.@- f&%ﬁfevm[ec@ dgpterirfa TRReivEChiP
the i nvewtiat aifaynprpvide aCplakilinedf WdrBplali€ Arean ab vihiigddobaRatidd RRALAL IPG this

net hods, as for, i nstance surfac | asnpn . respnance, resonant nirror
rof Plet oRBRRS thenPEryeniat wall 255 SHEPdiRj It 1RERSTS PE, feateserual thereby

spect r os¢sfing £htep B WHRIH! dh, iminSoDEls@EdN T6mb@RCHS b8 GuppbRED Fidue 2B UWicts the
met hods, el ectrochromat ographic, el ectrokinetic chromat ography and

el ect r opfiUFRETVECEHRIBIUEY- Exanpl es of el ectrophoretic methods are for
| nstance Fr[ﬁ%Zd]: 'F‘?ﬁ’ﬁ’u‘gl ?&t ée%?crt]so I’tl'lees ias?sex(ngﬁg) éppgrlillltu%egvith an inserted chip (7), and
accordingly a processing compartment, and hydrophobic medium (8). Figure 2D illustrates

25 that an immobilisation member (7) may be chosen that matches the dimensions of a
conventional 96-well plate (5). It should however be noted that the dimensions of a
hydrophilic immobilisation area (2) of the immobilisation member of an apparatus of the

invention may differ from those of a well of a multi-well plate. Nevertheless the arrangement

of hydrophilic immobilisation areas of an immobilisation member used in the apparatus of the

30 invention may correspond to the arrangement of \;\/ells of a 96-well plate. It is furthermore
understood that an immobilisation member as it in some embodiments is part of the apparatus

of the invention does not need to possess topographic surface differences, such as wells with a



field gel electrophoresis, polyacrylam de gel electrophoresis (PAGE),
Capillary Zone or Capillary Gel Electrophoresis. Surface

i mobi i zation of magnetic particles by charged 20 proteins is for
exanpl e knSVA2PYPSHOCft their el ectrophoretic mobility uRFHRE2007/000393
several -fold. The conbination with sugh nethods may include a conmon
step or a conmon device. As an exanple, a separation of proteins my

be perf onLBREMOR ool drkiOndt Muli-wkR 5;1@5&@1@&% B3 prbHash ﬁﬁttéwfacef ocussi ng.
Subsequently a sanple of the separation nedium e.g. a solution of

anphol yt es EOQlejﬂhgdire NI Filire QFHRE @ fther @mBOditnahtd ofratrésﬁéc.nvg kP ts may
ase

protein | res 25 be used as . the i

li quid dtbSﬂJ‘F“é{]m% 159@ PB%5§MCOWVEH?Wtaﬁ&e|aHP%a§%O ef gntioge rhé(alioB}h‘hC
nedi um b‘ﬂnﬂﬁotﬁhﬁﬁbm) A&l ofBiel RpicRl chiph afedsticird@ir siRpSof i@erhﬁ:aﬁd‘ih{eﬁéi&r@.%d
The varlet%/@ﬁwl suitable liquids for the fluid droplet used. in the

present i Bty J%lﬁéhwfm - ARsin¢ipdes de el hiydaphilig ar&ﬂ%mﬂﬂ aclamRlEriSap

that is el |T}§:Ud:ﬁzﬁ¢urft1§&mbk§at% dirperiony rJfaﬁ’% i xi BO®IneA! ThE chipCoSEizNIE
As a consequence, nmon surface nmay be shared fo t h nmet hods

wher e dedfqludgs liz%érbyﬂ@ghlaﬁ argas ul%ﬁém{eagf Ly Tﬁé?hlﬁéiafr figjensians af75 mm
i nstance yg®4 nfd | F%’gfﬁ}é Q6 afd ﬁgﬁz@mh&ﬂ acaﬁprmidegrtﬁ@% bk WePXE FRANGE

chr onmat ograph%mﬁ inity chromato hydr ophobi ¢ i nteract | on
1

chr onat oM@l O@rmWdepﬁb%Pmpa *gf Prawetl%rﬁsmlmﬁ@légr@fpw 2@ chas

an bl USteRt%Hal’@inf‘eﬁﬁBﬁ’J & 758mm’ L3PRA k ¥enRNAavd p&Rbt He &f@%&%@& 19fim. The
met hod erfornmed before or after proce55|ng np usin

the met h@ pohoi o @f Bz 2&h alse hosepnierad. dimensxys 8y e 3nmex @M@@WO@%@%

69 [ 02160k QL d6F60hlx J1emi Nvention may be readily understood and
put into practical effect, particular enbodinments will now be

described bwygyri rel Qs OMCRE JTispobif tai iEYRPRE @8ing efeXEVHARY A
ENVBODI I\/El\ﬂ'gmdz | NVENTI ON [ 0217] Esf(ka) H% ﬂglenbodl ment% of an

appar at ué‘lsaﬁr&efa(ﬂ’r}é?%‘& plecedra 3 Pt Bwr%ﬁl@brgﬁeemumanl\*ﬂeéﬁe the, propessine
figyses. ch@gdtherrio b @pphrmmm@meéﬁﬁaﬂl m%m%m RHirdbAROREBE IR ACdniaRgk-

an i rmobili sati on nenbe an_appar at us t he present .invention,

| f a droftedt ofanozgie of aﬁfﬂ?f&ﬂﬁﬁ?ldl%’eﬁea(ﬂ)dm%w#ﬁé? B@&lonﬁ%%hpva ayeophijic
and cont %ﬁﬁﬁbﬁl@ﬁl&eﬁééj@'wnﬂm he BRiroghosEedRedof E&Y‘i’rﬁﬂ@ﬂ‘ﬂ@dtﬁmsrﬁ&ﬁl?& q4),

(4) of the_, immobilisation nenber, it will typically float away from

t he sur f adéchirimmersed in 3 kydrqpaokje w#@m ®d n&waxréﬁemc%ﬁma& thethpdrophilic area
predefi nSﬂ 19)! hﬂohéa@e 'thTEPIQ' |tb§s§§ 'I@rﬁzéﬂraﬁa(s&xﬁl}oliz@@b&'ggfﬂ%ésn‘#’ R&d “) may

patterne (4), be 1 muobilised thereon [
wul 2Ppl e bﬁr“éﬁ‘rﬂ fét‘%‘%)ﬂ%’éﬂt% rf?ﬁﬁé‘?!np@édlc%ﬂley arepfienosed frgmghe h%'leom%rpwlét is
i mobi | g1 BRkg8d %e%%eﬁh@h?dr@ﬁbﬁi%rxﬁ&ﬂm% R0 Rl W he phocdEsRiRNBRprtment

areas) of an inmobilisation nmenber . 'S may be car ried out in a
hydr opho@if &N FRRArHS plathe IpKentigia dis aoﬁmaermxs@pteeaélgmé igjaspErls enay(te) charged
(Fig. @efo;esbéigg }8Qkaskd %F&ro%ﬁnef%%ﬁﬁl a nBzﬂé OF5orS@ihenSing! a Vitdp At a

enbodi rrent of a device that ca assenmbl ed to an apparat us
accor di n§ispensenistasehenges ¢vay afericaisring the pydropkobicgediv@anpl e in a

25 [0223] Figure 4A depicts a liquid droplet (1) disposed onto a predefined hydrophilic
immobilisation area (2) that is included in the patterned surface of the base (6) of the
processing compartment of an apparatus according to the present invention. In the depicted
example the immobilisation member (7) is an integral part of the base of the reservoir that is
included in the apparatus (indicated by the label “6=7""). The liquid droplet has been dispensed

30 from a dispenser (9), located on a top of the immiscible medium (8), and is immobilised on

the base of the reservoir,

[0224] Figure 4B illustrates that a liquid droplet immobilised on the hydrophilic
immobilisation area (2) of an immobilisation member as depicted in Fig. 4A may also be

obtained by merging parent droplets (indicated by the arrow to Fig. 4A). An additional liquid



liquid droplet. The device (20) includes a reservoir, defined by a
transparent glass slip as a transparent base (6) and a

circunferential wall (25). The device is adapted to receive a chi;o
that may pPEA%E3136) urality of hydrophilic areas as anfCT/SG2007/000393
i rmobi | i sation nmenber. For this 20 purppse the circunferential wall
(25) extends into the interior of the reservoir, thereby formng a

step by wdibsibe @) inayebidispssedi o ABYEREHhiEAINMAEHIEHABR htad?), FnoMiieh 2 Bquid

depicts L(Pe Siﬂe devi ce i _I%Eé_}\gl ew., [0220(17 Fi ]gure 2C depicts the

assenbl e aRIF L gleeagy immeRilissts dne Banid af iy fropehd 1) o similanBydyoppilicity

processi ng t6eMgaidt sfeijuid ARFHIAYNEY. ARRARIcRtER Hﬁﬂ(ig ?]}oplé'(g){rlﬁﬁi?@dmple (1)
may be c

t
illustrates 25 that an jmmobili sation nmenber osen 't ha

mat ches tRESH WEhiguihdroglet @)conventional 96-wel | plate (5). It shoul d
however be that the djpensions of a  hydrophilic innobilisation
ar ea\é( 2) of Rﬁh@%‘%l@%%ﬁ%%@?plﬁy sghergs o dispepsinga kigiud droplet onto
i nvent i onthérhydropHifie treh [(@NIbdagdewiin @ refhinidf hydirdphbbic-2& {4) RIfahé patterned
Nevert hel esfs t.he arr%ggredmsnt Ef hydrophilic inmobiljsation areas of
an i rmobi FHsE iy Heans ISPERET (1 that & igppessediipte the mmiscibly mediwh(Blodp the
may corr expapie deficted@n Fig. ATYRRRIYidOdroMBY & SmHobRis@BoNelp ofthdifmobilisitn
furthernore . understood that an |1 mmobilisation nenber as it in sone
enbodi nerdtEhes Whils inyfheerampls depictedoin Kig. 4 dt isripamnbilisad @bdhs britormebthe
t 0 poOssesmnioBbRRARdEhepUr f ace differences, such as wells with a WO
2008/ 063136 PCT/ S&2007/000393 70 bottom as a conventi onal
nul ti-well [oR2s]eFighnet 4K ldapictsta fRernéxemipley schbindlof hpbaa€ a 1RZRddoplet (1)
Fi gure 2E g)ntg El%cgur}gl. 2F show f.urthe@gnbodl nts of a respective chip
that may P aygorhliq mmobiisation Hea ﬁaﬂewﬁﬁmﬁsw]t of the apparatus
of the invepii . Al dr.ophi lic i bilisation .eas ,of t
depi ct ed chﬁ%gﬂg}r‘l urgfﬂglx éﬁ?éﬂ} eé?{%%éryggggﬁn&eeﬁfﬁ%ﬁpﬁsm)éia%%‘?SF??leéR@ to a
hydr ophi Ipreiefiyed HyldeophilicimmiobHisgtior?dred §2§ bfithe pattémed MrfayeoOmb idimobilisRRs
w th.a dianeter ,of, 500. The. chi.p .furthernore has di.nensi ons
5 85 et it ARQineitks PSR BatothoilE RS ey S5 MR Sire G It
areas Wi telecticdickhtgenerated By meansTéfancleicirodhis (1d) amhs plansg etdetrdde (10). Instedd
d,Fi gure 2H show | der, .t ha dto

i the. G RalER e A R HER W e BLRaraenL SR AEHPvEeon. The

chi p hol der Rk 2 . ' ' f 75 X.
S and 92281 ifure G MEGcA R, fthE QRo RS T, bpdite Tl doflll £
al so has osjat e paddefineremgirophglico fmifbiisatisn 2fa () ky meams of 4n blastria field. The

pockgt si e?e%trf?:fﬁeﬁﬁa @g}gfat%délgmw{s% é% éxé%:ring%iegtrgdei @?)“%t‘iraaﬁagr%gﬁg%fq’%f ggo).

di sposing a liqui op usi ng ric torce

may be pl acpgad) Figule Yt 9:%{&% ?&%ﬁh%?@iéfnﬂ?&?%&#%%‘?hﬁ@%ﬂrﬁ J(;lriéd?@ﬂgpiet(l)

processi ng 15 conpart nent an appar at'us eln

ri ght thiontp B prave n@dgmomwi&atim gwsa (Bnby ofeags ofoay Electot fighl. The
exenpl ar ' r - it . . ili
Crer M SISO B PR e ks

i mobi | i skecirede @®rber (4)
25 [0230] Figure 4I depicts yet a further exemplary scheme of disposing a liquid droplet (1)

onto the predefined hydrophilic immobilisation area (2) by means of an electric field. The
electric field is generated by means of a pointy electrode (29), which is adapted to be
movable. Upon moving and positioning the pointy electrode (29) above a droplet floating
above a predefined hydrophilic immobilisation area (2), the electrode is activated so as to
30 provide an electric field. This forces the droplet to enter the immiscible medium (8), to
immerse therein and to pass through the immiscible medium until contacting the hydrophilic

area (2). Once the liquid droplet contacts the hydrophilic area (2), it is immobilised thereon.

[0231] Figure 5 depicts an exemplary sequence of immobilizing a droplet, incubation, and



which is imersed in a hydrophobic nedium (8). In the present

exanpl e, the hydrophilic area (2) is slightly concave to forma
recess. lonized air (synbolized by charges "+" and "-") ngbzo be
used to ch¥@"U6Prets, for exanple once they are di sp‘fg 2 SR T
nozzle. A droplet is then charged befme entering hydrophobic nmedi um
(8) included in the processing conpartment of an apparatus of the

i nvent i ORinsig off réagehth @hid SR Bingdthé krlwiod dfﬁh@mﬂé}ﬁﬁ)heam réagexﬁ haisggple
bef ore belng released t herefr a nozzl e.

di spensi iguiien Hrdspreed PFthfe&leglaﬁdéﬁeﬁ?g@Pc #rémablhgaﬂehaﬁe@é%) @@éﬁmalpb@ﬁamn
ent eri ng ridtbePyd b9 phraki 6F aBHeasd (9%5n E&?aas?dm&(oegfegelﬂ@; &%Hhxﬁtn%cﬁlé thé&ti#hd

dropl et ((1% di sposed onto a, predefined hydrophilic ‘I nmobilisation
area (2) i the absence of ge anipiscibleansdim, dhefaediay is added lgterronee dispeasipgliqwd
the s5proGesHait %ﬁ@ergewtsarﬂme %%%Bﬁ?eﬁah&bsorﬁ%? fHott Mfhid &&051@@ awlﬁaﬁ;%d
invention. In the depicted, exanple the immubilisation (7)

an i nt egifen 2 prayelecisd pered pftiyee, dpring which herdyenlets ramain mynersqdcmm@re:mmplble
the appafghidso Hxﬂlﬁhﬁ@éﬁﬁ'ormont a: i‘?@lhﬁ'}mg ﬁlEZirQImn%_BFaA 111‘&Hfsgbgr19{akﬁ5 sH@Sis
been di spensed 30 froma di spenser , locate

i i sci biiameesgd and elgaken dman |a§uq0ﬁ$mb$mg selgtign(3)t wberﬁasﬁleoiromlhte are merged
reServol fy) ¢ %i%klmg ls8ifién ﬁlil whild!$ H{l@g&fyﬁr LORE 1@uda 1G4 ﬁ?,ggaﬁ ?ﬁ%prevents the

|mmb|I|sed on t drop | sat1on area
i mmdBi | i siasing ﬁOhﬂﬁmémasreﬁ@sutbq éﬁdrpphqbicgsurﬁ‘w ntlp: dinse Ibmovaimfathnemsmg

Raart i onar e, Ol 2 iR ol 98 8, Siide B Bh Sish In i prelned B ppptitic
may be digpebdgationtaseas. Jnpegquprtilyl awinumseiblel lighat (88hisadded 102he toprofi side
a 'O:mqgl d gl%egmteetv?ﬁo}at}%hlsogﬁhn{]ﬂ@ﬁx AT egp{l h§@f9ngggqu g&q d«a;op}ét By giesh
dropl et @Ealptionidh, tiZnd &Btis digpénsedipato @r@mdegphélm)lmmbqtsanbmargpl lg{cm@am;)of
exens ar hekigdetk )P e ihg a | aai d droplet onto the h e

hfyd{ gphl I 't fﬂﬁjﬁ?‘lélﬂ)&: 6 AFR z?gen\éfa?] géh@m% orf‘?i:ﬁgihg 'rt]ds?gert tﬂ.ya@teplﬁ}qhé&s BF & inkifty
?m’rer ge(g%?lﬁg‘gﬂn 5% éhlrsl lrﬁ}ngéﬁem%la%tm TeRgpins mpqahlae hyér;aal)an: @nﬂ@bihéat@a dren,
::Irr?mbIAfICl tsug]t%? gh@d&&f)h@&@%ﬁmﬁ éccfo;ﬂ%e!egilg@nbnﬁﬂoﬂlﬁ%}lg% ) de‘?rﬂ;er Thg hydrophoblc
i s i rmobmedyy 1atretrﬁéefioéwt tigaging tthe samg fiewolshe apparaten mrebabepmomgzter
it oaber (et onpbbd 191 SHKATBE ke BERE @l ninbBsedihefioh bl ue
pressur eTespo2R Ty thy WMFOfdhﬂpifw@wanT@)@W atrryplsté hemevabpf diedpdmiphepia
Il quid deophel teldmdRsHisaflon H{eﬂa;ﬂgxf Lﬂgqg tﬂt\ég f}liégé | On'h%?héﬂ n%%ehf&\a}]f’sé%

(2) of the patterned surface o

al so i ncidepdred. 4 lpyes plhdrophpbicaptdois (8) arayebe algwad terrsmein carthe irsmobiligation
field The e Qﬁn{ré}&' éo'v@xlu% fh8 ?@gﬂﬁﬁcﬂﬁceglrﬂ% HRARE bpRR 164 B thCHPe may

( 11) and a pldnar €l ectr
likewise be covered by a thm layer of hydrophobic medium. Thereafter the immobilisation

member is immersed in or exposed to a rinsing solution (3), such that in the present example
the contents of all liquid droplets are rinsed. Upon removal from the rinsing solution (3) a
layer of rinsing solution may be allowed to remain on the immobilisation member thereby
covering the hydrophilic area(s) on its surface as a thin film. The immobilisation member may
30 now be immersed in a hydrophobic medium again. Finally, liquid droplets are replenished on
each hydrophilic area by depositing a hydrophilic liquid, e.g. sample, on the hydrophilic

immobilisation surface areas of the immobilisation member.

{0233] Figure 7 depicts a photo of NIH3T3 cells grown for 2 days in culture in a droplet

entrapped on an immobilisation member in an apparatus of the invention. The length of the



of the electrodes a magnet nmay be used, where it is desired to apply
a magnetic field. [0228] Figure 4G depicts a further exenpl ary schene
of di sposi jd droplet (1) onto the predefined hydro

i mobi | i sato\l%o U%@gjﬁ( 2) by means of an electric field. EHYI ’8’67"’00393
electric field is generated by neans off3an external electrode (12)
and a planar electrode (10). [0229] Figure 4H depicts yet a further
exenpl ar jindicitehisar ghotdirsiefistongpsgonds @uiod y@i.opl et (1) onto the

predefi ned hydrophilic imobilisation area (2) by nmeans of an

el ectric fi #1234] Higere &Hepitts h phéth @ENIHST:genﬁetaaireﬁgby, theedlls befng\staired thh

d. d
R R e R AT
aliquid tt!a:t(hl]rd @par(aﬂ.l)s is ahmeﬁom hetatﬂeédéfanﬂie@ livitelr ce i i Thhie GerigtGihd inﬂﬁﬁﬂe@ﬂar

areac<(2) of an ele ic field. The electric field is
generat eép t§/0mmea go%q’sp%{‘dﬁgfﬁ({/"‘% ectrode (29), which is adapted to be

2 dropl et AR PG B0R LGB R EoA? alin w7 T R preRbiegRd Wi

area (2),a dthie detegigrdedé cells. abe longthaxf thoindated bAO(bptiamilel) @iregionds o WO
field. Thjs forces the droplet to enter the inm scible medium(8), to
i mrerse theérein and to pass through the inm scible medium unti I

t act : he. .Li
Sont act 's”?hfé’bﬁﬂ? BEAPPLL depic@ihcdre TRRColitrink M, Breth Miteept prptin.
Fi gdPe 5 Hleémgﬂso e indesatad ay (bwomeiph wﬁespmmplmﬁlpmg lﬁglﬂﬁdﬂBeieplcts an
et a0 QLR PSP, R ] P ], e
reagent &y ®aAjsixe-633 shyugded secotday entitledy ofibho lqngthdeﬁ thaedd:h@teli oph{Hottem
i mobi | i | ( an i mmobilisation nenber (7) by neans of

. ?@!)?gsr@s%&?ds tﬁbo@g U)oy (

S

a di spen sence (or presence) of an i nmm sci bl e nedium
(8). Inth 0 t a

| at er, oncgwg??qg%genigz %@p:bﬁ?@?ﬁ%{?llfeﬁ?@é th gﬁeqﬁ‘g%gg%ﬁgr Q@g%o g
i s dénpl deastes: Ebdrémsmg nl| ¢fqnhpdmin@pyet(§) washing ith R RS buifferr amd (3)
presel ecty f ot Lch I rs
P the | peae 81 ot bR B bl Cf B8 Fiolf T Mot 50
t he drai ﬁplﬁgipmdsdmmmmsm ble | | quid, a sli de is immersed and shaken
in an aqueous_ rinsing sol uti on % V\/ner eby the droplets are nerged
with the ril&8idigyeitidodenidy a Gk cell guityse in nsigreprrayf farmat. | Thguickiere baly
from dr a's&ﬁ&lh@ﬁﬁﬂ&:l?ﬁs%h&ﬂ‘ﬁeﬂa@err (et Qﬂsﬁ@aﬂ%ﬂ ]?LE%SS'EQ "B &ﬁ‘stérﬁ%gllnrléﬁ?dlﬁposmg

hydrophoblc surface. pon reno rinsing

(3) 205 ufherlipwd dnqplst Pé‘;ﬂélrwéiﬂfetmeh% inslidescthe &irmatiemof & fifseliguid nirapties (16) of
predefi negy BM%@H{EH%%& a hfﬂfg;ﬁ'hlllé fihd aﬁ&??ﬁ{ac?% g?}’ B;«%{' Opl‘%glc medtlum

immscible liquid ( dtot
evapor at (®ris 6Epesae onﬁoqm wmaifing, &e. rea@tral Hydropmhm: arca ofthe. pa(t¢rh©d suéface (I).

dr opl et (Altefhafl{r&%rh 1a§§é| bR of i’llé% c;:ril'ge a&d]eﬁ)to lt]iesgiiggcpﬁl%ﬂleg % ?ea%g% thin

hydrophilic 1 mobil 1 sation areas di spenser
[0232] Filayer ef BFGlewnche S@fa}en"élnwaﬁsrcm@meh@ﬁd (1N sifrige hqulgeiropmtls eddedBy

means of gydr kikHydbphobic medium (8). This liquid further contains cells (II). Cells settle down at
the interface between PFCL and media and on the hydrophilic area of the solid surface. For

culturing, the liquid can remain in the reservoir, so that forming a liquid droplet can in this
embodiment take an extended period of time. The liquid may also be replaced with fresh
liquid as needed, for example, by simple draining and addition with a pipette. Thereafier the
30 liquid can be drained, for example, by tilting or aspiration with a pipette (11I). The presence of
a thin layer of hydrophobic medium on the remaining, i.e. residual, hydrophobic surface area
may be desired in order to prevent the wetting of the hydrophobic surface by a solution such

the liquid of the liquid droplet. A rinsing solution (3) may then be filled into the reservoir



solution. Athin filmof rinsing solution remains on each hydrophilic
I obi | i sation area, when a hydrophobi ¢ nmedi um accommodat es t he

I mmobi | i sa The hydrophobic nediumis renoved
rel easi ng H&:ﬂ’ Wﬁom t he apparatus or by renmpving thEmZé 2007/000393

i mobi | i sation menber (7) - including Tée target matter imobilised
thereon - fromthe reservoir of the apparatus of the invention. To

ensure cqiy), edleased agunnbndiepladbel by despfiebliguid TEXi(Wm Wh@relrﬂqmtﬂ ¢epleduliar:
menber (d% tilted &?gre% Ee h dro hobi ¢ rredl um dr ai ned.
A | ayer Yh%P‘B}SWBBq 8t fhegst %r 7”3 e i arlivee P ﬁ%ﬂsn‘scfﬁmﬁ’}?éﬁd the

i robi | i Rjhidodan a@ﬁﬂb@ﬂrmdeb%ﬁ@%nﬁﬂw 21 ltiﬁﬁlgtdﬂﬁsﬂ%ﬂérpﬁhﬂbgﬁneﬁé'Wﬁcﬁlerebya
thereof. Droplets % bﬁs the surface kewi se bé covered

by a
thin | ay&Peosf ey %@dma%ThFHE'rd&ﬁ;P@F medum (Kiowa thembe seplenished,
menber | &hér&}”gﬂfoﬁr@:%g fhe @Atir@XRAAKLPIR (B) (;vlr)sugigg a6 hhbmeal oﬁ1§)ce11§&t%hédh‘at

in the pres nt exanple the_contents. léets are
rinsed. Opdth Shars\isma, wpan: dispasingstha digyis) éftoplﬁﬁq'flgyl‘eam sypietsoiffepG2 cells

rinsing %Qb&ﬁé@ﬂl@vgfeéﬁeﬂ@ré&&ﬁcbr&t@mrGH@GQ &)t Bt dRP hlglaiéf%h@@patterned

menber thereb covering the hilic ar on Its surface as
thin fil r’t‘{lﬂTlﬂ?X)“PtFﬂﬂblBqutf'é’EpP @Pf%ﬁhﬂgp C#tﬁwgglrhéw{wosmfé@cﬁagh 'saMedium
hydr ophobpgs | a I hQ |

oach by QrDMERE it 1000 M pllise, 16 fﬂ'i%ah/?k%éll%sﬁreéﬁﬂléﬁ“ 515yl

sanpPe, & thhamineglyspridd petibiotienGp] |a§dt oM sofr the slipeptiden § -abdnyl-heglutamine
i mmobi | | ?@Mté?ﬁ‘ax'mm% ceﬁ@%@x%]mgdbgtlé& Sor’4 g%@' ‘[f’f'xéleﬁ NPt ﬁglcgueh‘%?(bottom

cells grown for days 1 n culture in a tra
i nmobi | Wﬂcﬁﬁ“ﬁ@ﬁb‘éﬁr to, h in. Bigpee 483G 9s an mh&emmeoﬁ @ @cctaof[h)é Rigngith ke

the WO ZQQé{}pﬁﬂglﬁdngfgﬁg?ﬂepggﬁ%?e r?dg | atp bar (bottomleft)

corresponds to 100 m ioto of NI H3T3 cells
as in Fig. [6239)/Aga@ 14 BEWOGH ﬁz?in@f?ﬂk@!ﬁ ﬁrﬁnmﬁs&b&ﬁhish% KEI:TS sm% IgG.

signal s of the fluorescent viability stain show

alive andh etﬁlrelﬁ tiRduUhBpadidl Greinadlack gpaltivel ﬂ)&m at 1@ mh g ﬂwgescence
living celbifity WA Jn@ﬂﬂ%eﬂ P:f il &P e RARELOBE the r%gﬂ Eﬁ%ﬁ&%ﬂuoreslc‘em

corresponds to 100 m 35] Figure 9 depicts a p

as in Fi §iphosphatgdFBR).| s be| ng stained with a stain detecting dead
cells. The Ig‘ggth of the indicated bar (bottomleft) corresponds to
100 p.m [B24H Figyrs JAB shaws yeehis ELISAwp onppattemedingnehilisstipmpember at 2
green fl voReRCHATE mPI HeStdrescekiPe Tiéhsit@REE Mndafurbd1®1 b3 RSt 8E al@ition of FDP

(bottomright) corresponds to 200 m" Figure 11B depicts an
m‘ntghofl 6‘6‘?5%')8ence st ai ni ng of HepGZ GFP cells using a Ki 67 pri rrary

ant| body, f # d % n. Al 533 co ated secondary anti bod
The | ength 3 J’ﬁ\rﬁg‘rrﬁ_ B dipisly apafeiy 6‘51{1%&1“1031%1}111%% SRR A nsEgintion
[ 0237] Fusgupaﬂaafpl@mtr@ a‘deuesr @fsd%p@trequﬁﬁ&ﬁﬁr atfatcB- sgmﬁ@nﬁém%iﬁemed tilting,
patter nedd t h 500- Jf5 feature 3] di spensing of 50 n
r hodami n@ % ra%m ﬁd‘n%l%s gs B, andaﬂvakleg) The rinsing station consists
of three main components: a controller, a sample stage with a pivoting reservoir holder, and a
25 pressurizing device in the form of a syringe pump. The computer controller directs each
motion and the sequence of motions. The computer can be replaced with a microprocessor
with a simple combination of buttons, switches, and/or displays. In the depicted example the
pivoting reservoir holder (41) has a motor with an axis to tilt the assembled processing
compartment that includes a reservoir (in the form of a slide holder) and chamber cover (slide
30 cover) to a desired angle. Below the sample stage, there is provided an agitation device in the
form of another motor to shake the sample stage, with any reservoir/processing compartment
received by the reservoir holder, at a desirable speed and rate, for example by linear motion.
The reservoir holder can be replaced readily to receive another processing compartment with

for example a different size of an immobilisation member (or sample slide). For example, for



di spensing of 50 nl of fluorescein dye. The length of the indicated
bar (bottomright) corresponds to 500 m [0238] Figure 13A depicts a
bulk cell culture in mcroarray format. The schene only shows the

i mobi | i saMOHHAEEr (7) for sinplification purposes. FG/RGR087/000393
enbodi ment disposing 20 the liquid droplet of cell culture nedia
includes the formation of a first liquid droplet (16) of cell culture

medi a on imniybelisapdi h‘lbﬁlbbrmﬂﬁbbﬂel stiadsl o175 Sikh FxeBemat 8@ 152hm LD %N ARBalEs:
medi um (8 s dis d onto the remaining,. i.e. residual,

hydr ophoERPY; Hage aif ® Uprsh intsrchargeably fs}&feswﬁe pumpt(é?h@tqs%rwaddamedmm
| ar ge anmyubh adfquittfelth€ aRerle@élifbel B nefisaf)i P and drained to | eave a
thin layer of c1:>FCL on the surface. Thereafter nore liquid (13) of
the liquid pirap) &k ekanglasieeueace2s acinas ad oWy dr ophobi ¢ medi um (8).
This liquid further contains cells (I1l). Cells settle down at the

i nterf ace BétévaBpcestiug. camgaraent Sk clambeneishplapaspin Ithe: reservair dolden eand
solid surafs%ﬁﬂef@ﬁhaamrﬁuefwwymmgh e %m&u n the
reservoir, so that formng a |qU|d roplet ca int enbodi nment
take an ex@éﬁuedsspabllyodtlbéd 4ti 1120 .° faihid -2D gedoddswith alcba)mbg vilepbpae Thisistdp
fresh 1i N r by sinple draining and addition

cﬂﬁbgmﬁ%ﬁgcggl%glt’m({ i eas%%%lf qu y np . g

wth a pipe ereafter t id can be drained, for exanple,

by tilting3pThessRériblyiOitadiat B0 afolbRel Byeadditioh)of a Fagh ﬁﬁéﬁ%ﬁﬁloﬁf a
thin layer of hydrophobic mediumon the remaining, i.e. residual,

hydri@phobi @) Jliefassembly isapositipped dodeostallypri the@mele Qt@geparévé‘nkert foe 30 - 60
wetting Qkednige hydrophobic surface by a solution such the liquid of
the liquid droplet. Arinsing solution (3) nay then be filled into

t he reser Vo) Th¥\exs20013/i0 6iB&B6t ROT/ 20070 80B@3witl drafding valvebguas Ehis step

again an o] irst liquid (13) (V). Were required,
cell cul Sjﬁgrl’gﬂ?o%ﬁg 'Xth S?enml?é’fi at this stage. Thereafter, e.g. once

the cul t ur@) mﬁe&@édxmyﬁﬁpo@mﬂﬁécﬂi&ﬂonmnﬁonthe fdérdoie BBId@gai N be drai ned,
for exanple, by tilting or aspiration with a pipette (VI). Thereby a
secdAd | i14ictadi segserge qf aytions niayrvsdepidinggrithe phioti andrreqtiitemeq8)f amagsay
then be rgphepighed, 5 thereby covering the entire liquid droplet (1)
(M1). Using this nethod only cells attached to a solid surface

remai n uponjod#FPRiIsERI16 BRws OfhktHerUpBRbRL of Flelit&tiba Bk 9611%\)'@19@%1 is
cells exprc&sm ng.the green fluorescent protein (Hep&-G-P), cultured

on a gl adschiIFRETH Flgr Hq thagiingudss ¢ plugalityned nredebiaetimmphiligation psay within

The cell g Weﬁleﬂ nsuﬁh'éeb 06 EMSfth@q%ﬁﬂ'bﬁ romVaRi #ht (. OMEM from above),
cont ai ni ng 100Q rTE %ucose 10 % FB % penicilli n/stre tonyci n,
&

0. 4 2Ry/ mWhetrapFi Wole gerssatercirem thediask (iec- masidr dowm. HigmiGdepigethe
di pepti dep athsamﬂn the SRt @ AP imhRitaomntMber ilNfe ol of A¥eEvable chi (7
i ncubat ed #m days. The Ieng}tnkll of1 t he 1 ndi ?:ralt ede bar t?otto‘ﬁ% ecg% ))
cor r espontstied 1 mm Fi gure 130 is an enlargenent of a section of

cated bar (bottomright) corresponds

Fig. 13B. T th
t|09500 m @géﬂ] 'g F‘é‘e‘ial "'&Wﬂfgﬁ)z reottomied dbe chambss ek the gpparatus.

assay ( Emhsl&aplldﬁ:ﬂ Fbga:hﬁér Ha§ &wo léérschle tﬁlcdug)\hbi% ﬂo'dﬁ'et' #h An&OrY&!dnd an outer

G el ger | ack ltiwell plate at 100 nj,, The fluorescence
ayer, at the center of the chamber. Upon assembling the apparatus a patterned slide is attached to

the bottom of the pocket to create a reservoir. The inner reservoir is used to hold an immiscible
liquid such as PFCL for incubation. The outer reservoir is used to prevent any leakage of the
immiscible liquid. The depicted apparatus defines a slide chamber designed for a slide of ~ 75
mm % 25 mm. As can be seen in Fig. 16B, the slide chamber has rectangular indentions (51,
30 '52) designed to fix the slide chamber in an accommodating instrument. In addition, the chamber
has four circular indentions (53) designed to facilitate the stacking of chambers on top of each

other, in the presence of a chamber lid.

[0245] Figure 17 shows an apparatus resembling the apparatus depicted in Fig.16,



intensity was neasured 15 min after the addition of the enzymatic
substrate fluorescein diphosphate (FDP). [0240] Figure 14B shoms a
rat 1gG ELIGSéA run on a patterned i mobilisation nmenber at

of 2 m. TRL 1P cence intensity was neasured 11 ni nPgT/'?@?""?’W@s%
addition of FDP 20 substrate. [0241] Fbgure 15 depicts a

bat ch- shaki ng Automated Rinsing Station. This rinsing station 1is

capabl e qsf;hda&ﬁ b ohattieg 1id iS@ed @5 abdenblySRQedd i hd Side SRwitinFa4. A6: ThadaRBer
r|n5|ng gﬁ%ﬂ t||t|n%% 1$ddltl n and d{agwgpg of a nedlun1such as a
i qui d, &h BIAtHgonsT k) r s At the Girshlag tns (53 ofnipechampsr of the
conponentsppargugontrol ler, a sanple stage with a pivoting reservoir

hol der, and a 25 pressurizing device in the formof a syringe punp.
The conput erozaqnng@fds as ddpzmeaﬁ Sxeembof O&Hai®er coRer deb@né‘teﬂblﬁﬁﬁ& ¢¥f~ 75 mm

noti Qns. ced with mcr S with a

T e s o ey P A s ofiet SBpPECetwd! fdin dhedpoaniils i 4 3B dgpicisahe Same
depi ct ed cﬂ:mﬁal o@vérh&en lﬁlom)ihb mlttérﬁsa{evmmbﬁcuod@rhaééﬂb éiﬂfsg @85“11115&1 &mc;@
an axis t t he asse I‘OCGSSI ng. corrpart man? I nclu

reservoi r§ F ]?‘Fé PV RN @F YT HE$ QRS RgY cf%?rﬁé%on@@ﬂf’é‘? spage; wih By
cover) tQeRn@@s Fbleﬂat@ﬂﬁélﬁ sedﬁﬁhOtWe ch&r 1P biked 0BG, %333"%1@‘011 &r@ic@svﬁ‘lg @l‘ijde

an agitation device in the form of anothér nptor to shake the saml e

stage, winoHienrRPrrassERlyiKig.JPseristsiansxeBplp O thilat membe lieise jesigned for a

resevoi rslifobrlens mat x25a4asi Fighlod $B6S theafid: hmahBer ffod ax?él@@?édepé?ébectwe in
| i near notion. The reservoir hol der can be repl aced readi

recei ve aniehe Tﬁp@@éwr@d%mé{ﬁ%n"{wwwwngso@I)g)fqgnsppéraasfgt pf @rinsing

si ze of aputifABRI drassddl £ e Elhe 698t RERRY Songlal 8h idEUon mhg axis Hig.
WD 2008/ 063136 PCT/ 007/ 000393 75 immobilisation nmenb&rs that are

sl i des ofl9B5sheiys the samgrindei nambarrfrom apespectivednfyhicle fhe badtempisevisiblegén

my be u (] [
o um | SReHRERDIE RS tlch, o ) QR B i e R bR poen

An drenpl@handEHogrebeatlacgdtion is as follows: 5 (1) A processing

conpart nent | i de chanber) is placed in the reservoir_ hol der and
assenbl ed vdﬂﬁ laTheriplsbmpmbeag fweﬁﬁlﬁ 8 GpamBER £oYer may haveadditiony Iaiwigam grder

(2) The assehiiched fo 4 HbiQdoAbitatRAg ahQfiledHemBL H86PH @!&veﬁn thix éaasi(a@ﬁeé !
val ve open. This step drains an rmmscible fluid in the assenbly

(3) The faddpwn ymr‘@ﬂxemﬁ terireyersivly witsr-tightegeling and ginssabine. oFIgarer F%§PPICtS a
rinsing selit (1) for%&a&lﬂﬂg‘(ﬂ"ﬁleﬁﬁéﬁm ¢34) éiv}ﬁ’&ﬁh&lh@él%o ﬁﬁléﬂs @ntlﬁltﬁadeamed

t he sanpl e stag en for 30 - he assenb

(11284 atexampe) psiorseovery t&%{?@%@lrm) wf ar ammgs éh%wenpim Byt tée inle

step dr ghdhtheR aR@'tHS rQBrvbi} thide naRS BIBRkMs aﬁ@);r Egﬁcéstﬁﬁnm&(v hffaching, fixing
posi tioned horizontally on the reservoir ho

and/or removing from the respective device (36). The dev:ce (36) has a first holder (45),

which is designed to receive the reservoir (43), and a second holder (46), which is designed to

receive the inlet member (34) or a cover. The device further has a pivotal point (43) for

25 positioning the inlet member (34) onto the reservoir (35). Using a lever {39) with a handle

(47) the second holder (46) can be pivoted onto the first holder (45), thereby pivotally

mounting the inlet member (34) onto the reservoir (35).

[0248] The mechanism employed for the reversible locking/unlocking of a slide chamber

is a feature of the design of slide chamber and inlet member, and in other embodiments slide

30 chamber and cover, which may in some embodiments be of high practical relevance. The
minimum requirement typically includes that the contact ought to be water-tight when the

slide chamber is locked with the inlet member in order to avoid any leakage of rinsing
solution. Furthermore it will usually be desired to provide be simple and straightforward

means to lock and unlock in order to facilitate easy and convenient operation. Typically the



15 The exact sequence of actions may vary depending on the nature and
requi renent of an assay run on a slide. [0243] Figure 16 shows a
further apparatus of the invention where a renovabl e chi used
(depi cted P BOY6336C) that includes a plurality of pre](’)‘g'F’W’?@Ei"mm”:‘

i mmobi lisation areas within a patterneg surface. Fig. 16A shows the
apparatus fromthe front (i.e. seen from above), 20 whereas Fig. 16B

shows t heinRp Rakidet! forf doQER, rréssed@@ez@ Wil Be déaghéaemdé)w thdt! if) dodsSfot block or
depicts the _apparatus fromthe front with an immobilisation me

in the fdnerfere with Sepiddpion Ahiepeepts)and; samples @gto [hezohdff byeanyalt @reamtm
slide rm)’dlﬂﬂn:ﬂﬁglﬁﬂeﬁ thetsh@edQl bRABMRE. K %yccf’é%n%e&esﬂéd {ohcfes%gﬁﬁé éﬂp%lﬁatus ina

The depicted chanber hasS two | ayers of hr ough- hol e ket

i nner | aysy taidh aﬁﬂldmhémberzan legye minigpeal teﬁéu@éwp@rorbﬁle ﬁ\liféﬂcé raacprbérnammg of
Upon 5ass%bMCIBﬁqlcﬁp@aﬁ@&pﬁn@ngoea1wnn%qnﬁérhﬂ?e itsmg)t begtat B ﬁrt}@de a

bottom of the pocket to create a reservoir e 1 nn reservolr
used to HER@ckares batvew the ehambey andiths it mempyrchatfhas ammm@éﬁﬁaﬂmpaﬂ'm@on

outer re

Gt d TR UE Tk R e UBBENE Hinifie hE 3060 st Sauli HHOBEL Bl geag
slide of sppeeyghichmay ppEniahy ingreesg thephanased camy-pyey cont@Binatidrefremiageevious
chanber apgu

o1 e charppSfep RRLLE A BT i Wit B ie? TLARRE e S ferhti (34
charlBer @@ Ponlgct Mlﬂ?c@ﬂChrothmdfémtm éheng 68). Aeddadspatet(60) with |statiatlmuidnis

chanber 1B TRELERA shERAEL BEO b CL . s reenbl i ng the
appar at us dﬁghﬂt %@ez‘aplogklﬂg/iljﬁlocm #2486 n@%&ﬁh@ Sile ?@?@e}/a%)gﬁe%} rr?h%r are

wherein a_c lid is used for asse y I NSt ea

in Fig. d1Bustried ig enfolewing; Thenwmepneshanisnpgene(ably)applide lorkingfunideking of a

ci rcul ar g;pdapbePshda3NeCf the chanmber of the apparatus. [0246]
Figures 18 depicts an exanple of a chanmber cover designed for a slide

of - 75 mm 5 x 25 mm Fig. 18A shows a first chanmber cover fromthe
topowhile Fig. 18B osé’ﬂmgymh%ﬁ‘ﬁ“ﬁ%&’%ghs togesic Cadast from t he

bottom The er cov has an openin 38) . Upon IaC| n t he .

chamber cov@?g‘g% t}P’ﬂhee dumpepbi the faree 6%5‘%‘& f%y% 18t sealine | 1§u geplied

space wi tdilechhlﬁcalllj.rﬁﬁﬁile/ e lcontkEbewadef lthd $1EG tch&figdriand miéthﬁ‘erﬁlﬁé!‘ 8§ mB@Svid an
33), which cqontacts the,_ s hol. d upon assenbly

glued O ri id

Fig. 19 &lﬂﬁ%&}eéwéiﬂmawﬁb [SBe |“|‘PBeTh‘frE1’?§@F1 ngly é\mr%f'é hafueal &?E@H’ Jesign
a 10I sli S@ eftfployed Bn tlrrguxe 26. TH oEing caﬂ%ssamés aﬁ[mﬂe éliillag:ham ronftﬁéglmlet
an el evate rspective, in and two sides are visible
Two 8pem‘?ﬁ%ﬁ) ﬁ? redRCighawe Fh&r?é%eg}blqslfsﬁae Piardengnd Seven v Pgifhare sealed by an
arranged cahng h}ethta@an@iway heig) 78 lepiRO e Charie cad‘:erm; Rvithi S0 n2N33) A8 an
| ong axis ows. the sane_inlet nmenber froma perspective

in whi ch OPFang()’nB ﬂiagltx/b%f?rs%mm Figperht ?@%ﬂs@fsnestn(ﬁ rg?qsfseﬂg GRFPariment
can f or m(so)aRatindhuiey sn FRAGKLMIbNmeMBer (5 8ht6 QU Hich the EanthePBdvehis assembled.

Sealing by Electromagnetic Force via Elastomeric Contact

25 [0251] In this embodiment the force required for water-tight sealing is applied by
electromagnetic attraction. For example, the slide chamber is either embedded or attached
with a metallic strip, while the inlet member comes with an electric magnet as shown in
Figure 23. Upon activation and deactivation of the electric magnet in the cover, the slide
chamber and inlet member are water-tight sealed and released, respectively. The positions of

30 the electric magnet and metallic strip can be switched, i.e. the magnet can be located in the
slide chamber and the strip can be embedded in the cover. Likewise, the O-ring can be placed

on the slide chamber or inlet member.



15 (32) an Oring can be placed. [0247) The inlet nmenber as well as a
chanmber cover may have additional features in order to be attached

to a deviceg for attaching an inlet nenber and/or a coverc t hat
enabl es fr &P WS- down novenents for reversibl e wat ePCTPGH7/000393

seal ing and unsealing. Figure 20 depici®s a device (36) for attaching
an inlet nmenber (34) (which includes two inlets (31) in the depicted

20 exanple) and/or a cover t @Gehlif BycPREM®é Diffe¥bdce0f an apparat us of
the invention. Both the inlet nmenber and the reservoir may have

el enents an@252] ldehis embodimaht thd fooow radquti@d orngaterftight sglingiRdpplied W&ﬂsﬂ@

fromthe ect ve devi.ce,(3 he, devi ce 6) has a f t . hol

Cho) " AIERERE" S RS b e Dot s LB Pt Pl embided, "o dhE qera

hol der ( 4&)tactwglaﬁhnlbismdﬁb¢rqmd?lg (24) r}’egﬁ't Uﬁhé bperi dhhﬁie] DERTRIA (et Qitha

coveﬁ IThe device fupt her for 25 p03| ti on| ng
n

t he VagRu,ehanpel, P%F%Sq{ hing ég%w 9@}3 Sllﬁg %maen A dpiet mgmber,

with a haadiue is(applied fitougk eendchah d%nél4@us@€dﬂlt@ﬁl Ph he&lpﬁ@stuee h168g the
first hol der t her eb |votaII?/ mounting the inlet rre 4

(3
ont o t he °Pg% 86%?11’ gengung goHepe FRAMGRIMTANSIOF thpmbeand dplet H’émbef The
r ever si blpgsitiikif f@ dpeh eRdonBIGn@I0-AngtdndR sGABKEIET e, theSchnded B beerMedidiin

design of sljde chanber and inlet nmenber, and in other enbodi nents
slide 3&edplshpen %fﬁ&d@%ﬁ@ﬂ“gﬁﬁiwlm “H"i‘°§]é‘?f=‘ia°héﬁb%fdl nents be of high
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[0255] Fig. 26 shows a further embodiment of an inlet member in the form of a pipetting

guide. The inlet member has a frame as depicted in Fig. 25, a plurality of large through-holes

(82) for better visibility and an array of positioning means in form of through-holes (81) to

guide and position pipette tip(s) slightly offset to the center(s) of the well(s) on the slide

30 surface (Fig. 27), when the inlet member is placed on a processing compartment (50). This
offset prevents the coating of the wells from being scratched by the pipetting tip(s). With the

offset, however, the dispensed reagents can still reach the hydrophilic well surface and move

onto the center of it by the surface tension of the liquid. A narrow slot is cut through the holes



slide chanmber and a cover. 15 Sealing by Mechanical Force via

El astonmeric Contact [0250] In this embodinent the force required for

water-tight sealing is applied nechanically, while the contact

bet ween t h&&I0YY3B8anber and inlet nenber is nade via BAI/SG2007/000393

el astoneric conmponent, such as an Orimg. This nmethod includes a
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25 of the through-hole array. The two dents (90) will respectively fit into each pair of bores (62)

on the frame (23) to ensure that the pipette tips are aligned with the immobilisation areas on

an immobilisation member before pipetting. When the inlet member (designed as a pipetting

guide assembly) is fit into the chip holder of the reservoir, the air gap between the pipette tips

and the wells is controlled at 0.1 mm to 1.0 mm - depending on the sizes of the droplets to be

30 dispensed. By this way, the dispensed droplet array from the pipette tips can be easily and

readily transferred and attached to the hydrophilic immobilisation areas.

Continuous Flow Method

[0257] Figure 30 illustrates a continuous flow method, which uses a continuous flow of a



15 depi cted enbodi nents the pipetting guide is not equi pped with an
Oring. Wiere desired a sealing nmechanism such as a respective
Oring may neverthel ess be used. Pipetting Quide [0254] Fi gure
shows emboNMENYL3LE an inlet nenber in the formof a ggqop{ﬁomss)s
guide. It has a frame (83) that all owgpostacking on top of a slide
chanber. The pipetting guide 20 depicted in Fig. 25B includes a
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shows another exanpl e of an inlet nember in the form of rfgl petting
gui de asdowbpla fiesh ginsine splugipptiior heten ¢ratast hetysen aclide gnd flawt spligers, the

posi ti onlsggﬁégggdﬁq,egggaeogémstom%g)tgﬁdlg| oning nmeans is a frame (23)
with a large opening (87). The frame is also depicted in Fig. 29A

It has furt m%o}a{nm:fd&@f Ietrmo&xtnebprae&véﬁ% fobe fih1Bls ahdf PUF odddtd, Sand Mdhfaths
are recei Vﬁ a m)unt (24) . Each pair. of the bores can be

ar e eSI ga?lﬁj?fi dividers as shown an Kigure 32/ &Itpon the assembly of the cover with the slide

chamber, four isolated channels are generated along each row of 12 glass wells on the slide.
The presence of individual inlet, outlet and physically separated channel would ensure
uniform flows through each row of the array on the slide. The O-ring in the cover contacts the
edge of the pocket of the slide chamber, and the three barriers contact the slide surface and
30 chamber to minimize any dead space. For better sealing between the barriers and the slide and

chamber, the barriers can be made of elastomeric materials.

[0261] In another embodiment, an inlet member can be modified from the design in
Figure 32 to contain only one inlet and one outlet. In this case, the cover may have a splitter,

which splits the incoming and outgoing flow into four streams. Such a design can reduce the



15 predefined i mobilisation areas on an inmobilisation nenber. The
nount is designed to receive and position pipette tips (86) (Fig.

29B, Fig. 29 %QP t hereby all owi ng guiding positioning a dispensing
devi ce. Th&¥Q@PYW3t¥eni ng (87), designed as a t hrough- IGHAHIOP TP
m ddl e of the frame (23), allows the ergds (25) of the pipette tips
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[0263] In order to generate hydrophilic-hydrophobic micropaitems, the FTES-coated
TiOy-patterned glass chip was irradiated under UV for 2 h (wavelength = 254 nm, 120
ml/em?, XL-1500 UV Crosslinker, Krackeler Scientific, Inc., Albany, NY). This resulted in
the exposure of fresh TiO, on the hydrophilically patterned areas with minimal impact on the

30 hydrophobically patterned areas. The advancing contact angle changed from 119 % 2° to 0°,
suggesting complete removal of the hydrophobic FTES coating from the surface. During UV
irradiation, the difference between advancing and receding angles increased dramatically

before both angles approached 0 °.



15 enbedded features and flow splitters (Fig. 31). The flow splitters
at each end split the flow of a rinsing solution fromthe inlet into
four uniformstreans. Each streamis designed to flow along each row
of 12 gl as¥UWPYE3LR the slide. Two exanples of flow sp‘i’Wﬁ‘%ﬁ’%”"@P@f’
shown in Figure 31. In the design, angX>-ring contacts the edge of a
pocket of the slide chanber for water-tight sealing as described in

the batch smmlmtmtmg glhfeslidbOpirfiad with %554&%&&6&11&1&% @frpﬁy EésﬁaC@ere

of the patterned, sli de W th. mni mal space_bétween t he slide surface

and t he Jyrohazed fzpm EI?C&RP%HCF‘{S?%YSSUWP%(H%ﬁ?@ %npﬁﬁﬁeﬂﬂée%d@fpﬁﬂéﬂdia

whi ch cariiyl BD, USK). Tho SHRIhSPL pHileRordHEd0M, b€ glafdeOWnode Ma&%lanes from
rinsing soI ution, For better contact betweén a slide and f

splitterd;5 BEeto Spm.lp gereral FTREeprierbslisies weresusedriny ihéswﬂu@mrraq: gxperiments

[026Q] | Rvanahlighsee rﬁéﬁﬂio?@ﬂ&ne—&a&gv Shdeiapedafby PHE! S f ‘BUtfer urface
outlets, and contains 25 physical dividers as shown in Figure 5.

Upon the é[é@ﬂll?ﬂhl?wof the cover wwth the slide chanber, four isolated
channel s ar@ &ﬁnﬁﬁcﬁ cl al ong anh row of 12 ql ass wells on the slide.
The presenc e Bﬂa?ntiaﬂ &sts were (cendusgied Tygelyiat ave liftcsen seplesg sub-
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t he sllde The O ring 1n the cover contacts the edge of the pocket

of the sl hedrapiilic spofipd % men-dipmeter. uh chiparattermnsth vty SQOrp@ngmoéseor 1.2-mm
surfiace apéts B ERRMRSs oF 97.81nlh 128 lﬁ.aymﬁ%%%%fiﬁs Eq*éatl%é {Fagurs 84, 'Iﬂg

between the barriers and the slide and chanber, the barriers can
made of &NRSYEEPicatsdaiolpvige @ mftbgfbiiscmbﬁdalﬁcﬂnﬁ@pr mb@@nqﬁem glaﬁrﬁllﬂﬁ ms
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covd? andtowndollogted by vigarousuinging apdarirenping BE wt\er toemm&sﬂummaﬁm on
used 5 [Q‘%’@Zﬂattlﬁﬁdafbaaﬂ?ehu‘ﬁ@%ﬁﬂlé Hen{o%df) L,qu?) eEegﬁs*m BH or NaDH

conposed of ‘an i mmbi | i'sation orm o ep| ct
in Fig. >3¢#ulienforil§- -"ZfFSf'&mﬂSaThfeﬁéﬂhlbb‘?eromd glass areos Sla'rqmd?ﬁ blhmfﬂmrommae

shown i noFitfha 26 RrREr mébiGicd %ﬁ‘l %‘%ﬂlgp%lﬂﬁsﬁfzﬁ ?Wﬁcﬂiﬁtﬁﬁg)?ﬁgﬁrxﬁ ssays

the hol der or be attached to I n nbst experl
chi p was paaefaedin thegeegs.d\ ehip Datwy‘é vith ot spots handmmdnsloas ools ramck 25 mm,

t r apgpar C ki liat,i
e ToPe! B TRt B0 04 A1 AR SRR Y AR 8 o
coat i ng &sgrophobiyurage phthe ehip|cupyses prsmechﬂEFFs mshl et hydrophilic surface exposes
hept adec t t

o kylsi | ane WhOsktate e ch R MHARE S BbOR R idts alastiod .
hydr ophoMSe%)@oéﬂ‘ﬁh@n (MuakkeoCtty, Jili, USH) elngnmeiemperiniings the IaLcstOIfatchnpeicmally

exper e iledBomk MpBRLL LAY O3 SiE: FifRIE 30 bPHUTRARDY, hept adecal | uor o-

1,1,2,2-tet ydrogecy trimet hoxysi l'ane er cleaning with Piranha
sol p§ion, Mor&sp@hk/chip holder was made of an organic, inorganic or metallic substrate such as

plastic, glass, silicon, anodized aluminium or stainless steel, and had a pocket in its centre for
receiving a chip. In general, a chip was made of polycarbonate, (anodized) aluminium or
stainless steel. A model chip holder for the 500 mm and 1.2 mm patterned chip had
dimensions of 75 mm x 25 mm, and a height of 5 mm. In the centre, there was a pocket of 38
30 mm % 18 mm (Figure 2A). This pocket was capped with a coverslip glass at the bottom and
the chip was placed on top. For the housing of commercially available 2 mm-patterned chip,
the chip holder dimensions are 75 mm x 25 mm x 5 mm, and the pocket size is 60 mm % 21
mm (Figure 2B). The 2 mm-patterned chip, which had the same dimensions as the chip
holder, was adhered to the bottom of the chip holder, with the pocket exposing those spots



15 V(H202) = 7/3, at 110 Cfor 0.5 h, the chip was rinsed with
MI11i-QH2O and dried with N2. Next, the glass chips were coated
with TiO at roomtenperature or at 500 C using a honme- nade sputter
via a mask W&t 3848852000 i nn di aneter through-hol es (stRp/FGF20p700393
Schenme 1Fig. 2A). This step produced patterned coatings of anorphous
TiO or a mxture of anatase- anorphous TiO on the glass surface
(Luca, D.uded fooiticafb@fihén@n. Adv. Mater. (2005) 7, 62511). 20 The power
of Ti source was 200 W The Ar and 02 gas flows rates were 25.2 and

10.8 sccm respectively. The ChaE?cﬁf Eﬁ%gee for sputtering was 2
mlforr. After renpoval fromthe sputtier cha the Ti Ox coated gl ass

chips vere UBF @9%@@1 4 b HaeRleARGIRE t
1,1,2,2-tet raﬁﬂdr odecy '?rl et hox si I'ane {‘I&—@ a(tBesf lmmmqble with the liquid
Mor ri svi [drepletpREChwas 115913@8#6 into thehclum delderto r@umletqby eeesn the susfatopfm ghip

hydr gpho ( Vi 2
o O P A el gRURR 2 580 10 BoP i e ity Cif i Blre
gener at e 2H{Rirtgshg PFEL. kﬁpdiﬂ pbbi series of BRGL foms3MichledrRIES i sodY ead:re Te@n
patterne BARSy t n

254 nm fli%%ﬂeélﬁﬂﬁ?sgﬁniééa XL- ilgg(')ﬂ%@éé@gaé'g Irttéﬁ 2eSrW’ “}{%S"’é ‘f‘d%é?%% e As for
I nc., Al isurgctantgy)0 % hf €F(6EQ-EHACHOH ohE€FCpos CHaCBiOH rvmdnus‘éd(}?or snhacted
t he hydrgg%@rn{l&@ |y patterned areas with mnimal inpact on the 30
hydr ophobical Ty patterned areas. The advanci ng contact angl e changed
frompll9

FTE Coat | g Todome RaiarSied 16r BRI Gpl SORIMine o bl B8RRTon the
bet ween &tAlaAE thegassard Fee velamsg oédgmlegné ﬁbm@ag@auad dispensingabding a gt or
bot h angl

[0264] Alnt?ee%?%g%ﬁ 3%???9@%1@)1%@9 ggfegﬁgnt egguggn %@gggl% 0999 Sa%:)ﬂepééd in Fig.
pol yt et r dF} gt samplg, @nner@wfﬁ&plpp@ys ﬁ’evvelrsed fqmapmmﬂaqm@m@ gcomabave 1
M crosco My

USA) . Thgli S Iisl&ldglg q’ﬁ%g{ealﬁ q‘gs'fg ?l ea?{n1 '!'(:))th ted coa gar e é@%@gﬁ%gd% pip for
di afBt er Wéﬁ‘?@@fqht%rﬁlspfﬂw niode Busrm by Bl(giehelnal(USPlTFE- pEagant edugbi ces

were use ﬁfﬁ?’h“ [ S

per fl uor gg%?glgg‘ésegaédet% lﬁf)l’d %e?ggg{é tge?_l%.g?a igﬁé e?inafgl ? e(fra SPEUY av‘(/:lteh a
hydr ophols¢tédin yelodityabsye thi suréhee td rsprheand adiede toeisltysqupbﬂle spatrbgunereal

| argely at two different scales - sub- mcroliter |evel for

hydr ophi | i 02 tFer yplugss simallerthen &mlarmechanicah dispensing was useddastit Sypigally

for a hyefcﬂfﬂﬁb @é&te‘f Rade Afackiety dheARlS%ry ﬁreSEibﬁ’ npﬂhfdﬁfs rl%gtrw ﬁtrkuélpgcaﬁgn

spots or spots had di'nensions 0
arrdy of Ufsafkf S@@@l&thﬁtﬁ@sor(ngalp@nm)spem wag wmplqué Whm mmw, a droplet

fol I owi ngf@réﬁgéﬂi@ﬂuﬂ&?ﬁrﬁé aﬁshmoqa@mﬁ&e SRR blﬁﬁ‘%%:ﬂ:%t 13 l%gaﬁéy %ﬂcgsf the

was pattern foll owed by extensive cfeaning I ran
sol ut i on PERY- stl}? é!rqu)eta:mnpap(pgptagtf with the hydrophilic spot on the surface it got

hept adec@ﬁdhg%q,yyygmgm%cmga&?gxggﬁq&ﬁ%l trimethoxysilane at 120 - 150
C for 2 hours. "Upon the coating of perfluorosilane, the chipis

exposed to WV irradiat Agrackon o} Drop%ets Through a Layer of PFCL

25 [0270] For attracting a droplet down to the surface of a chip pressure dispensing was
mostly employed. A liquid droplet was dispensed onto a hydrophilic area on a surface at a
speed sufficient to penetrate the PFCL layer and adhere to the hydrophilic area. In this
configuration, the kinetic energy of the droplet is greater than the resistance of the immiscible
liguid. In order to assist in the positioning of each dispensed drop, a Teflon chip was placed

30 on top of the patterned chip (“3” in Figure 4E).

[0271] In some experiments a high-voltage ionizer was employed in order to charge a

droplet on the PFCL, and to move it down to the chip by electrostatic repulsion. A chip holder



15 hours followed by vigorous rinsing under running DI water to
renove perfluorosilane filmon TiO patterned area. Then, TiO film
is renmoved by exposing the chip to 1 MKOH or NaOH solution for 10 -
30 seconds.wall'ﬁ’@s’ PL¥hl'y exposed gl ass areas surrounded By/SG2007/000393
perfluorosilane coating can be furtheg4nodified with another silane
filmfor facilitating biological assays perfornmed in the areas. A

chi p pat tiempneed ohtaflad- growPelkarddssa GaAERar@toaed with AMiX AR STr 24 Au
3 X, 5 at ures depending_on the

and an arrgs/ of 1§x3, 12 x 4, or 21. L_g

suppl i er SCRIGURY D1 §PearhireapoRfispo pRESi e Sl rhdw Binctihs ag anslekpds asd a
printed HiftEvélegt foradeel MYERGhidongold™ AaR VCXIREIE BizePB) SIMUBSE positioned
surface. ]; e chip was purchased fromEl ectron M croscopy Sciences

(Hat fi el Eoopathe ‘%EPA)A Srrplef agFrarery sihe toj @ positiye onsapsitive chygge from the

expersi Nenbsizér end iRAe® hwdy FHiinD tRCIHBE! ¥y HseekidiRr regmeioﬁ.eﬁpg%ﬁﬁd/ 8lectrode
assay was smaller than the size of the chip. 25 [0266] The chi
hol der wd$lavathe Hir holdes wps geacrally, Bsed 4ahelpsuchhdewnward mayswentafdhe dwoplet.

as pl astiee DhRPRE nidvkd §&M uﬁﬂ?‘ﬁﬁg Gkl HeNinkfe Qfsrend 8F Blif SRd %Lﬁ)eflolder
and had a pocket in its centre Tor recelving a chip. In general, a
chi p was deding thepdispeasadodaplets, is naviedized by aafl?wﬁmemim andsnegative charges
steel. A glacohi p holder for the 500 mmand 1.2 mm patterned chip
had dinensions ‘'of 75 nun x 25 nm and a height of 5 nm In the
centoe, there was a pocket of 38 RQsafpRocedde "M (Figure 2A). This
pocket was capped with a coverslip glass at the bottomand the chip

was pl aced @a72jdp.a tﬁﬁﬁal‘phﬁph@tﬂﬁ}qiﬁg h@x’(ﬁquiﬁg,r’ﬁiiﬁfrﬁxiiﬁiﬁl&li%ai\dﬁ&lc%gzo cover the
mm patterned chip,. .the chi ol der.. di nensi ons_are X mm x |
mm  and tSH‘ggﬁo"E %&kﬂpéﬁefﬂée Prsaf%bn}ﬁﬂsfﬁ%nﬂwinﬂfl@ag@n e yplumepad gvaporation
mm pat t errae @f eei dispetdet Aol aOnde@l thak@nsle NG 08 ASehdr, GBY Merdiabibaied
was adhereﬂ todthe bottom of the ghip holder, wth the pocket _
exposi ng PATLISHH condiosianp slsumedq! rigepHpgr euBrleten ¢fthe incubptiog, the
t he 16xpersuipletvas dithefuiesd Hadtll iop @nfiORfiélgoiE@ series ofiprBtksdifig bbRre the signals
hydr ophobi ¢ ne |L{_g1that isS.immscible with Lihagqll iquid _ droplet. PFCL
was di sp&fEedeaint'8° ARECERIAEVH BT MESIERS nIPEEANS) 1 8\ \eide TRREES Oy RiBYE HF
a chip rgbmeeselowt hin the pocket thereof. 0 - 40 %

per fl uorocar bon-et hyl ene gl ycol surfactants were added to the PFCL.

Th the tests deckiinShaNa SR te e nga BxaBR SRR Lsed
R T A ——
exper i menddition of h 0283hmPleePREL hvod dused dvary tgi lspdding krbipaand dhinholdérldt ng
99 gl By AGASH e G USRS e o B R
di spensi iz BRGL ayédnfpr anqubmédnt waghigklyhdstossnsuabat e yepthced it eRRQIL efla
Id?s ElegSI rllégw%l v&:!:clgsz:]itygﬂ(aﬁg%g:g ’ag(lﬁgggcg\g-gf{sfcgsitelﬁ% &S tl\{e\ecr:h?p o %ﬂsiLE ‘the chip/chip
25 holder in low-viscosity PFCL after draining an existing liquid. Once low-viscosity PFCL was
drained from the surface of the chip, the chip (with or without chip holder) was immersed in a

rinsing solution and shaken for 5-300 sec. as little PFCL as possible was used without drying

up and exposing a naked chip surface. A dried and exposed chip surface can cause wetting of

the dried area and destroying the pattern of isolated hydrophilic spots. Too much PFCL on the

30 surface can inhibit free mixing of drops with a rinsing solution. With the right amount of
PFCL left on the surface and appropriate viscosity (which can be easily determined by
experiment), the drops can readily mix with a rinsing solution while the hydrophobic surface

remains separated from the rinsing solution by a layer of PFCL.

[0274] In this regard it is noted that other embodiments than that of the present example



L. For the volume of less than I L, liquid was dispensed with either
Eppendorf pi pettor 15 or submcroliter dispenser, BioJdet Plus" by

Bi odot, Ing USA& A reagent solution was directly placed onto a
hydr ophi | | ¥EHVGHSt he surface (Fig. 4C), and/or di spehikGAAPYI0393
certain velocity above the surface to ggach and adhere to a
hydrophilic spot by inertia. [0269] For volunes smaller than 1 ni,
nechani calaveaBp@R&i ftgtclVan sUSLEmB&ihbnts yrem["pails IpYoceRED WitHBSt &E@aat%he@&s%
i n achi evi ng tg‘F ecessary precision in f di.cs _control at such

scal e. T-yDWH% HisHRASEs & Pt i immeerd ér MFCLY i geReringishde avoid

enpl oyed. ev\iﬂﬁ&hcﬁi %ﬁﬂ@ﬁﬁ%ln$tlﬁrcﬁ$| i€thef blaBed iR AR filRAWHIH L WBSsolution.
attracted to the surface the chip against the buoyancy force of

the PFCL. Wg8] When dineip ehasCoiipldtell S@INGha GhipMyvhd rdnftsr el YEHD kY sd1@ichP tHe

oty e D deltafiic gl Shere FRGH Bh Calyed *ﬁﬁf%ﬁ%ﬁ%{"i%g%g%g ity Sarige pgpin

For attr dayer. ngheamdﬁxﬁwloehn@kﬁg\@omﬁoﬂ e BWokacte O F'dr?pﬁfihb @{jﬁ@r\@é;ssﬁﬁggglblet and
et was I spensea onto

di spensi ed. Aliquid drop
a hydr Oprﬁ%P}PéfaB’Féa ﬂ%fn‘}g e%fl& Jg gisginam lplatss It isnassth thatdf peseesaryap hip

the PFCL daﬁytﬁar eddecethar Ensir Edl@tldﬁy £ O biktbitded 18R witholbSy wetting of the
confi gur at |on the kinetic energy of the drqgl et is greater than the

resi st anc¥IEPhelie argandlustopthe prqurtg&o(ﬁ a thin Rf(e layven S&ﬁ% ccagability capbe useful

posioi onivigenahe BRRH aﬂh‘ﬁ BEMhS %ﬂlque% todbe iRAbARA Gh Rertfi® sbBGEr af @xtefided
top of the patterned

gh in Ii%%ure 4E£¥§‘ [0271] In sone
exper i merime- gﬁfﬂf@ﬁi%?ﬂdtn@q& thapddition g newsp emqhnbweﬁegenﬁr@llwamgréechln

dropl et oyprdretoRR6id  an @dapbgmgpve it down to the chip by electrostatic
repul sion. A chip hol der WD 2008/ 063136 PCT/ SG2007/ 000393 84 is

pl aced on a[UZVG]tF(QIthﬂgihe’sai‘ﬁdﬁrﬁﬂeol xansgigaﬁ@ eI g pefodi @0 epatddlyd I 4ldition
film of nd Au ege I mevap rati ere the film
of Au f u%ttﬁ F€Ps dessh % gb"t iti gn‘% %150 t"\/gl"f"aebgrqpo\‘ﬁ‘szé‘?cesw gfore
FI ow5Contseqdndgxfy riisin. 'Plnb'v@@lﬁ) ERlieRit cadh BIdMRilicSarOSdt o INBEh corbRY Rith a
t he chip. Adrolet ﬁl d.either by a pgsitive or a negative
charge f rBfinerHe “510 o\\é}@";@’rt t %%‘gl IR, SRRy arapGHic 3heas; wsie s thupypiter the first
el ect r ostritsé, ot tid q:la.ts dull R RS Q(ﬂmn 18t BIPFOE vhtholt Jﬂ@du@g,eﬁnh a
was gener aIIy used. to he such downward novenent of the droplet.

Once a dﬁﬁﬁmgﬂyﬁﬁ§@§sﬁﬁﬂﬂPu5|ng this nethod, the entire system of
chip and chip holder including the dispensed droplets is neutralized
by agfl ow of positive and negatlvgl Qpﬁg@ﬁhlelgure 4G . 10 Assay
procedure [0272) In a typical process o I quid handling, an

i i sci bl e {o2amy kbr\aisstaBidREichD affliBfiods N @ptiGY defeBorPfis Q:uﬁ*@ﬁtﬂf BRf Bfcferfl
after the first di sg@nm ng, depending on the volune and evaporafion

rate of tREheH 4ssdAy ‘H"r@béﬂalm%thalr?acfl%o%céﬁﬂgemIth‘h@ﬁoﬂ@tswétcéﬂfdmgly, the

di spensedamt hgathyeias lehplad @t theUpdhnt axA55é 0 Ghe RGO tcﬁ’iE) tidlder was
desired tine period. Upon conpletion of the incubation, t

positioned on an inverted fluorescence microscope Fluoview IX 71 FV5- PSV (Olympus,

25 Japan) or the microscope “Insight 3D Cell” (Evotec Technologies, Hamburg, Germany), an

advanced inverted confocal fluorescence microscope. The signal within the drops could be

examined from below.
Growth and Test of Cell Viability of NIH3T3 cells

(a) Creation of cell friendly surface

30 [0278] Fetal Bovine Serum (FBS) was spotted onto a Teflon or Teflon-coated chip
followed by heating on a hotplate at 200 °C for 2 hours and UV irradiation for 30 minutes.

This process generates hydrophilic ‘sticky’ protein film on a Teflon surface.



15 sanple was either read directly or after undergoing a series of
processing before the signals were read. The representative

processi ng steps applicable to a wide range of assays are presented
bel ow. AddMQ ¥HSP134% New Sol ution After Renoving an ExiRiFHGO8H0#? on
20 [0273] Figure 6 shows a general schgpe for the rinsing of an

exi sting sanple and the addition of a new sanple. PFCL was drai ned

away by holding a chip and c@gggﬁolre%er glh%%se@m%e or taking a chip

away froma chip hol der and I'p a angle. In sone

25 e T R, D e G D
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in | owuvi i 0

| owvi sodls B fkeihied (Blcg SRl i e, Perkdsd Ll 76925 36 rypsin
chi p5(wi tand 612 ghi BDAIwas ippliedtol détach themells Adfter coll detaghnzent, tiypsin wgs neutralized
sol ution R o
used wit hb g é&@?ﬁ%og %)’%Langﬁggﬁgmlgﬁa&%ﬁééhﬁg(}ﬁ% %ﬁdrl §ﬁllet§5?u rie dl %
and expogedicilin/greptonfyao). Surseqenty, thet tdllagwerk couhied dsingd aah@@moeﬁdmeter
dest r oyi ng,,t.h attern d | i g

on the. sQLtiFy Bee-uaRLein o obaC s Bty e BB hied Ao SHEImEiGh: of
sol ut i on.apioximatéip 10D ghlls/EininURMEM mdaR@L (¢0etaﬁninm 10 e FSr fralc & %arpdnicitlin/
appr pr| ﬁsﬁre tV| scI ity (which can be easily determ ned by

exp P ?‘Pi“e rops can readily mix with a rinsing solution while
t he hydrophob| c surface renains @real [?lsifnﬁom the rinsing solution
by a | ayer of PFCL. [0274] In thi's regar is noted that other
enbodi ment S @”Célﬂa{veﬁf dish&s® BRRNtheC YA ehd W08/ £l 36 piezodispenser,
PCT/ SGZOO?/ 93 85 have al so been tested. I'n such enbodi nents a
chipis pﬁf&@mwfvﬁf@fﬁ&lenﬁéﬂmﬁe@?t%@ﬁ’éﬂyto a chip holder. During

i ncubation, a chip is imrersed in PFCL in a Petri dish to avoid
evaporation. During rinsi (Cel ook gnd Bveldvad Qellasesy i n a tube filled
with a rinsing solution. [0275] Wen rinsing was conpl eted and t he
chi plswas r e[28tjdAferomeiltdeedisg |t Chop,was lweversd Wwithl PEFERI dnidcplaged ds avgel ulture
left with_onl unt of the rinsing solution, formng a
thin | ay‘B?% élgﬁg”atﬁ‘b%r{ec ‘rinsing solution left to cover the

hydrophi | i ﬁﬁfz‘k?ﬁgﬁf&%{?@gl dv&ld% Sr AP o sgﬁﬁ(ﬁmmfﬁﬁt AleNS A5 EEBAMGy ks

case in a at e. I'S note ecessasv\ﬁl a Chl can

be exposeptroonel uams%@%Dmd el 4seny kihfreset Malkgewla Prebe 1@%@%3ﬂbn§531°°m
wetting Oﬂhflt 48 ¢ Xlﬂ&%ﬁ%irﬁ 1 $re ad g%et &4 &6 t%ei a1 @nc@ntkfHoR ol? EEM
| ayer. Such capa Ity can ?)e usefu when t eentlre array of
chi pheedsive @mb@ad nellsbedre tieivad asiog pn Qlympys D41 @qumpea#dewﬁéwu@am from
time. Befp f d
was gener a yB{yqﬁﬁPW1@%%ﬁ%ng%?ﬁ%§hgt\%§:ﬁ anl)ﬁ/e ?@&é&‘g%rggt'{l%ugﬁ%r-lﬁfe%msom
Fol | owi nggrttnefhagseeny catedondead cellssi ng was usual |y perforned
repeatedly. In addition to the steps descri bed above, addition of a
solution to forma drop was necescsﬁrsy ore

e tammg ssay

25 (a) Preparation

[0283] Cell-based assays can be performed at 20 nL-10 uL, depending on the size of
hydrophilic patterns on the surface. In the present example a cell-based assay was run at 0.8

pL with a glass slide patterned with 1.2-mm hydrophilic features.

[0284] Before each experiment, all tools to be used were thoroughly cleaned and
30 sterilized. Grease and other organic deposits were removed from the Teflon chip by soaking
them in RBS 50 concentrate for 1 h, followed by rinsing with running water. The chip was

then autoclaved at 105 °C for 30 min. Selective patterned chips were maintained clean



15 secondary rinsing. This was to ensure that each hydrophilic area
got well into contact wwth a rinsing solution. Wthout the addition
step, the hydrophilic areas were so thin after the first rinse, sone
of the spo %98%}?6813% hi dden bel ow a thin |ayer of PFCLPGH$EGRT000393
m xing with a secondary rinsing solutgpn. 20 Signal Detection [0277]
For nost bi ol ogi cal applications, optical detection is currently the

pr ef er r eghroliBolPlle UBHfabMirik Pfroddst; ther wéBahiyzindeh HN®oLEaGkdd? blown dry and
occurrlngéln t he droplets. Accordingly, thé sane method was enpl dyed

in the prdstwrilizedafpivdioliers; wae clesned ip depropanchtgpremslvel &gsidnalsdebris; they were

POSi t i oNgghyiafledd J5MES dotllof daHMAREHACS Bt GEASLRARE Fl uoview 11X 71
FV5- PSV (A'ynpus, 25°Japan) or the m croscope "lInsight 3D Cel |"
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confocal flugrescence nlcrosc%ﬁ The within the_ drops coul d

. si gnal
be . Sxami*Hisd 1 f BRTIBEI BiFE) A GArichioaAA M A s RuteskYingitwes Fitgpedpronghia p-
cells ( fh@ation of cell friendly surface 30 [0278] Fetal Bovine
Serum (FBS) was spotted onto a Teflon or Teflon-coated chip followed
by heating on a hotplate at 200 C for 2 hours and UV irradiation for
30 minutes. THb3Cpmparisan ofirdlrGroaeth lop Alattptriedi Mide ond ok Wo-mmdigh n il m
on a Teflon surface WO 2008/ 063136 PCT/ SG2007/ 000393 86 (b) Cell
pr epar at i onl038A) Hekdi o5ls worrtonsiegded Wit arrgn-inozeseent protejn GG Py manGEP ™,
t et ngphemyhp A RRY R KEPP)frdnh 334K a (ObIbE Geﬁhsagbﬂ iRy e ShtnliBAf ceRa
of 75 cn and a filtered cap (known as " T75 fI45k" to those skrlled
in the & stabletunsgens dregrgiionewith (G 18hSeplyatransieated dtepfiZzsaiGie, cells were
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slide and in bulk cell culture medium on a 60-mm tissue culture treated dish over a 3-day

monitoring period {Figure 10).
Immunofluorescence Staining of Cells Growing in a Droplet

[0288] maxGFP™-transduced HepG2 cells were grown in drops on a patterned slide

covered with PFCL (Figure 11A). To begin staining, cell culture medium (DMEM containing

25 1000 mg/L glucose, 10 % fetal bovine serum (FBS), 1 % penicillin/streptomycin) in the drops
was removed by rinsing with phosphate buffered saline (PBS) in a rinsing chamber. The cells

were then fixed using 3.7 % formaldehyde for 2 min or ice-cold ethanol for 1 min. To
permeablize the cells, 0.1 % Triton X in PBS was used. Next, the cells were blocked in 1 %

bovine serum albumin (BSA), 10 % FBS in PBS for 5 min. This was followed by incubation

30 of the cells with 0.8 uL of a rabbit anti-Ki67 polyclonal antibody for 15 min, and then rinsing
in a ninsing chamber with PBS containing 0.1 % Tween 20 three times for 10 sec each.
Between rinsing steps, 0.8 pL. of PBS was dispensed onto the “cell growth areas” to allow

more effective mixing during rinsing in the rinsing chamber. Next, the cells were incubated



[0282] Cells were allowed to grow for 3 days on the chip. After 3
days, cell viability was performed using the Live/Dead cell assay
kit from Ml ecul ar Probes (Invitrogen). Calcein AM and ethidium
hormodi mer - YO#PEIHEed to the cell drop to a final concBRtFGRPHHIP
2uM . 20 Live and dead cells were viewgl using an A ynpus LX71

m croscope under illumnation from a nmercury lanp with the aid of
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'tI)'ef | on clvighis by as9@iveD Platé. TEHA dimksidgBHeth0d Qﬂﬁtﬁﬁﬁhﬂri]lﬁip% fqi ohmd&@bd”clbggﬂlg
y rinsing,w runn ter c t hen utoc aved at

Por 30 mpdtasd OO e el &7 v %HP%'@* R BRePYip o BT d#Pinsing. The
2008/ 063 hafiataTé RN LS hat 18d dbbit00dH 20014 B@l Wfk@%hiéﬁhﬂﬁ' antibodies
process; the @e%grl nsed in 100 % et hanol own dry and WV
sterili Zé%guu@]‘(‘ﬁdoﬁf INgE Paen F@HH%WF%P‘?@HB%H%HPW ¢fe3fy@0 nL). The
resildual frieRkdently sta¥d Wellscare SKONTEGIRELrE 018 . STHER4I1€9%%i orgﬁl@ﬁttemed slide
irradiation fo(g sterilization. 0285 Wat er - sat ur at ed PFCL

pr epar ed SBRressed e csl iPrrjiigatrn maker Kby degjoppiratins Ayrthsy ﬂlastfwma@uld iprpliferate
bottle (inhbh&@ldropt 105 C for 30 min. After autoclaving, it was
filtered through a 0.2- mfilter. (b) Conparison of Cell Gowh on
Patterned Slide and on 60-mm Di sh_J] 028 hﬁg‘g@ cells were transfected
with, a green fluorescent protei nl{*‘@gé GFPTm 10 using

Cher cal Iy sel ect ed r?ﬂ’éﬁ?ﬁ% Risghn °%E§ék§%@éﬁf§h’u§ue?ﬁr &1s,

arodd) The R & eI T B iR Rac e RO AT A Ferdifadie ron e
pl aced i naladateet¢ffectvd tmmm amcatdditionrin (a&ﬁmfﬁ,an&y %rfaﬁ}Z)& glEssrc}mWapatmd to
cul tur e PRk SOHHE Rvashif SR BroRmed o i RGP b bt tiffee on
i ncubat othefsorfa@)The chlp washttaohed the chipl Hobdet © exgberad. arddfoflarrdp trdupBia pocket
Cont ai ni 1 egBERIe Dbt orianRine (D 3okt RS SiA DR Tllpwige the
peni2@i | | ladrlmmr eps GRCL tn)covéfhhee smfabethmfdlspehdeé chipowvasnftedrpeteadidintanto the
210,00 R SERE, Tk 80 ST 0 SR 500 S o
pattern (B‘BSrlmﬁ’er fFaroadsc€in salatien d&sﬂlﬁe:ﬂ&nsﬂidﬂﬁadﬂalldi@lhgﬂfé addition of PFCL to cover

the chip surface.

[0291] Fluorescent images of the chip after each dispensing and rinsing show the

25 effectiveness of this novel rinsing method (Figure 12). Upon rinsing of the rhodamine
solution, the fluorescence from the hydrophilic area was as low as the background, suggesting

that a negligible amount of dye was left at each hydrophilic area. Upon dispensing of a
fluorescein solution, the fluorescence from the solution was identical to that of the bulk
solution prior to dispensing. This suggested that the dilution of fluorescein solution by the

30 solution left at the hydrophilic area from previous dispensing and/or rinsing solution was
minimal. Furthermore, there was no wetting of hydrophobic surface, based on the same

pattern of hydrophilic spots obtained.



20 slide and in bulk cell culture nediumon a 60-mmtissue culture
treated dish over a 3-day nonitoring period (Figure 10).

| mmunof | uorescence Staining of Cells Gowng in a Droplet [0288]
maxGFPn" - t PSP Hep&2 cel I's were grown in drops on BCHGI0BTHAY3
slide covered with PFCL (Figure 11A).gdo begin staining, cell

cul ture nedium (DMVEM containing 25 1000 ng/L glucose, 10 %fetal

bovi ne serum (FBS) , 1 % @ Rafldd EDISA hERVERKVEridl PRrdlr 0DS was
renoved by rinsing with phosphate buffered saline (PBS) in a rinsing

chanber. Th{202] Fa a emparishskht iaxeg iH9gelB muladPpAR FehYEE fdiRWirk the
mn or i cs?-ﬁol d et haﬂota{lorﬁéhy n. To. pgrreabl ize the cells, 0.1 %
Triton XYM BEgPiRipecoY, OF fhe : quanttagen tméf‘i-,epblﬂ%?g‘i eeAb-HRP dhorssoiadink
serum al psroxidacd3and Tm?%ﬁﬂﬁemrﬁgﬁa&af\viﬁl ¥ Ab-AP g P}!ﬁ@;é‘sgécltiow.d by

i ncubation 30 of the cells with 0.8 L of a rabbit anti-Ki 6

pol y&l onal pR93oRdyrel1GA shbwirh @raphd atrbffenté BEISAYruni iR adGreingSs BRck 96-well
chanmber wi th .PBS.cont ai i .1 % Tween 20 three tinmes for 10 c
cacn " bRl g Bl dolloging 'y stikrsdeotoa” Tt pivesmi g fom the
"cel | gr assaly indreasd with ifdréaSig cORdeRtr@fonaFirhveRrum. XIHe Gis Y lcbild detebBisNBw 4
the rinsi C ag‘o r. Next, the cells were incubated WD 2008/ 063136
PCT/ S@Od}ék()‘@{;'g $158B M or 10 min with 0.8 L of a goat anti-rabbit 1gG
secondary anti body conjugated with the Al exa 633 dye (Mol ecul ar
Probes) . The) Ratlge PEIS S bit 8 MivAscdpeShide Pageshed Gail-nith AylihéhHilid&i-¢ad
chanmber containing PBS with 0.1 % Tween 20, and rinsed three tines

for 190 sec pasd) ELIBLUALSHS CandrY x'a@lgﬁl ﬂee&fﬁ)ﬁhétfatvﬁf ﬁL—lﬁ'GSjHﬂldeé&Qin%noﬁhe
fluorescent m croscog_e.. 5 [0289‘1 The cell-stalning assay wa

conpl et edizenf thehydgphificrpatierapen the hydrophehic surface of thedshingbitifatimn 9Gember.| In
plate. T ' 'g,gmppg@g |l rng.I.‘ lec" L Qr . " .
patterneg&sﬁsﬂiegd%lt_q be %}?ﬁlélgg ‘?ér‘]w%ara %def{ﬁrﬁélglgﬁtfl%gg?%@ﬁ%ﬁé evgéri:,%&%
ef fi ci entmahydiopkyiiefaatusesi ng. The niniaturized format resulted in at

| east about 10 to 20-fold savings in the anount of antibodies

requi red (19891l dhe Jeazers sxpeph o dhasergndary a9Ebedyr pendugatedawith| alkaline
of 58- 10Q>h64phata§81@se&ﬂb-fdpl}l%aSﬁﬁi}EécmnS&iﬁhéé?ﬁlaté qFDB) &eke zbéb\éﬂsd' fbu'éi[vﬂ}g' g
I d slide d the cel

I1B. The cells growing on_ the patterne expr esse .
prol i f er &tanéard pEatecet PRRVisied by esmerlienef e ELISA gusntitatian kit(Bgthgloldbgratories
proliferaie MbigemeybdaalB-R8. ERaL12 ; | I QS ;
Addi tion at 50- ﬁL Vo urr%gg:fLS 0290] B%legh%lﬁé ég&:ﬁiﬁﬁ&%@\gﬁr@ﬁ%@ﬁg
dyes, rh&Resiecksoltion 9ho ! Mk secd-AP Qthe spmplediueny gpitaining S8 krisy@. 14
rinsing anaiaggdi 4iBEh, 0053 MvibR 26,3 8.00 i > FOP Vot

pat t er ned {0 roduce 5.00{mn‘£e{ﬁyg?’_oﬁ§lbi %@%‘%?ggﬁfﬁgﬁm\é@? prepared
hyd@8pholst &0 @E 111 the Pashing heffes santpintped® mMhEriss Grlft & MaChH05cHi Tveen 20, pH

ttached gt i deQui )
attache 86(8 A2micRsBofaalife kI &g}?wﬁféapﬁaﬁﬁn%f ﬁﬁﬁﬁlﬁ[mﬁﬁ{c%tﬁ ]{)%%&a%lgd ePE gl‘ﬁ{)

in the m ddl e. Dispensing rhodam ne 110 so fon in

per f or mediokdsy O SRPIFG thepsray area in the pocket.

[0296] The assay on a patterned glass slide with 2-mm features was run following a

modified procedure. The primary antibody solution was dispensed to each hydrophilic area at

25 3 mL, followed by the addition of a PFCL (usually FC-3283) to cover the droplet sufficiently.
The chip holder was capped with a microscope glass slide during incubation for 30 min. The
chip/chip holder was inserted in a 50-mL falcon tube containing 45 mL of washing buffer.

The tube was shaken for 30 sec at 90 rpm on a linear motion shaker. Upon completion of the

rinse, the chip/chip holder was removed from the tube, and a PFCL is added to the chip to

30 cover the surface. Post-coating solution was added to each well at 4 mL, and a PFCL was
added to cover the dispensed drops completely. Subsequent rinsing and addition were

performed in the same manner with 30 min of incubation at each step. A series of rat serum



20 addition of a PFCL to cover the surface. The di spensed chip was
tilted perpendicular to the ground in order to drain the PFCL The
chip was t ' under a continuous stream of PBS buff

Fl uor escei Hﬁgﬁ'{"{w&iﬁ% was t hen dispensed follow ng the aﬁﬁT’tS?gW%‘P”?’
PFCL to cover the chip surface. (0291POFl uorescent imges of the

chip after each dispensing and rinsing show the 25 effectiveness of
t hi s noveblutions wagprepiréd) dnd Hsppnsel dn2) a hi#ephilid 484 ROMPlicdtéreat BROTIAMAAL,

The. backgkSLAE s LEREERTG 74 REMIL TObS PRl 2 EaS etnhy ou5 el ek 200

at each hyfinbpBbthi secals-a&. anUFFIDP dolﬁtﬁtemereghspfmsad ofrdoUQEE S56%1 AR 3SR UKb1aRYy,
thefluor scence fromthe entlcal to that, of the bulk
sol ution E FYP Was TRsEhENES ﬁﬁjo 'F§d U@)‘b ]f%% spiiten. (Ip dhig ringing stgpod mL of

f 1 uoises cevashing| biiffep wdydikgtasedOoi® | svbryORydhdifhtlicRhred R rBLAT RO hirétl £nd2eBéhd
from previous di sp%nzl ng and/of_ri n5| ng solution was _ nm ni nal

Fur t her ngF§Ng; A8 §tepo’ Wikt of FlgP 69 “H%Wéi)ﬁ‘!ﬂ?fi do gahr bydsophiliesargn, Gad the

the same chigawheplacedlin Mfe@’@ hhsh%lﬁ cBiet4 r&@&ﬁéﬂb@%lpﬁ{\?tmogpﬁéé;@f the chi
PCT/ SG20Q71000393 89 GELISAin a Mcrotiter ate

[0292] Foh eaﬂ%?ﬁﬁar%‘:?sfmm ﬂPH@S%‘E Bipdpeeddyy. the| rractign thetvesen FRR i s«alutgorr @mi

f ol | oW NGyuith@-inShebnsial dedALOA P &Rk mRisutdae ELI SA quantitation kit,
except that secAb-HRP (horse radi sh peroxidase) and TMB peroxi dase

wer gor epl acpd9Ty Figus e siiwsa8 GrighPof BLINESA Iniflofh a Thi) gRRined! Qiﬂ'i ©-mm
ference ELISA run in a Geiner's black

13A sh ph. of
96- m; ?%@%&%fg&uzg? &tr S‘%WMW tphe B¥RN R A maicwtitea mipte rthe Suerescence

The fl uorsgBeEfiem She)Adhy f 1ﬁ&’€&s%@&mﬂﬁ$&@%sin?%c@@éﬁﬂt1& tdF deRGh eﬁ%weaer the
concentration of rat serum, K The assay could detect as | ow as

ng/ mL of SSRYHIHY qiche raRy hyfammrevsA suel Gatf.¢b sg/adpef wrymy @mriatbpéipwerad It is

Wi th 2- mintbietod fat tHe FIISASasdHy l{ag%gﬂﬂeeglebt%ﬁlséé ?&ytﬁe ﬁﬁ:&oﬁ%rf tl?é(ﬁUHJtﬁn
perfarmed at 20 nL-10 nl dependi ng o si ze of hydr ophi |

pat tler ns A thedepigiad dpmbip |“E,ays%ﬂtfr§‘(‘?é] 816 %qﬁlée PRl |qf§h@ mﬂi%ﬁ’ﬁ)@ﬁ pr¢snnt
the presgifenfRNR! lgwéxn chlsbr 18}@&‘ Q@J[gter% Rd @ﬁlgﬁ&@déf&t%%ﬁflﬁtlﬂhﬁ%ﬁuch is

slide patterned with 2- mm hydrophi i c featurés 0295
reagent s BRertpt undsy further %e%#sa%my wgr neysaleless r\lpagm@allwammr@t Kl addigion,

15 phosphgd gesbatise ﬁﬁle \ﬁream afnl aQé% i) e4 H)Ld»bﬂt}ﬂ dR%éH ‘??1 GhEE n EFthe ftzme

prepared follow ng andard oco rovi e supp er o
t he ELI SACQiirgshtfor &PPWFHWTW P%taﬁw Eh%éuratlm pean a$SﬁE was Nypectpointerdecrease

cat gh0g- Nt cl%krelQn%gs@y voltie; g@hﬁ@%ﬁ%ﬁ:&%é&@ prepared by

diluting the stock solution o to the sanple
di | uent contai ni ng ? mM Tris, 14 MNaC, 1 %BSA 0.05 % Tween
20, pH 8.0, at a ratf 'B'%P“T"S%mm of arpretein (gresn fiperesseniprotam0 at 10

mMin the washi ng buffer containing 50 M Tris, 0.14 M NaCl, 0.05 %
Tween 20, p§q298] is example illustrates how a protein can be purified using the method of the

present invention. A biochip as described above can be used as the immobilisation member of

25 the apparatus of the invention.

[0299] An aqueous liquid droplet of 1 pul containing 50 mM Tris-HCI pH 7.7, 200 mM

NaCl, 5 mM EDTA and Streptavidin-modified magnetic agarose beads (QIAGEN, equivalent

to a 4 % (w/v) suspension) can be prepared after washing the tagged agarose beads with 0.01

M phosphate-buffered saline (PBS). Ultrafiltrated mineral oil (Fluka) can be used as the

30 immiscible medium that is filled into the reservoir as described above. A droplet containing 1
ul of a crude bacterial lysate (E. coli) containing biotinylated recombinant green fluorescent
protein (GFP) in above buffer (50 mM Tris-HCI pH 7.7, 200 mM NaCl, 5 mM EDTA) can be

added (see e.g. Fig. 4B) and merged with the droplet containing the magnetic agarose beads.

The obtained droplet can be incubated at room temperature for 45 min. Thercafter, the



8.0. A mcroscope glass slide with a pattern of 2-mm hydrophilic
features is attached to a chip holder to expose the array area in

t he pocket.s(;02961 The assay on a patterned glass slide with 2-mm
features WO 38HYBHP| owi ng a nodified procedure. The pP§HRF3p07/000393
anti body sol ution was di spensed to eachihydrophilic area at 25 3 niL,
foll owed by the addition of a PFCL (usually FC-3283) to cover the

dropl et Siinidbdlisefidd temBdtes ehioRed 2b:d Fe MBSV EARRRE aatablisandh Qﬁa%ﬁEtQPEIaced
gl ass sli dﬁingu“ ng incubation for 30 mn. The chip/chip hol der was

i nser t ed QAN Bole of A side tafbl@e cammabilisatigp amber dfat waapienghouideert the
The tube WyafRpRHAK SRR that Qs PRfermld BAné1RAR ﬁﬂr@pﬁkllicgﬁé{s FRé ng%{l)e? lelf en be

Upon conpletion of the rinse, the chip/chip holder was renove rom
the tube,Vathef sucpgssively by singg thige times shiththe abae budors 0y Bis-HEE pH 7.7,

. . h | ” n
Post 5coat200%§PFﬁgl,?1nMSElﬁﬂgﬁgs EQchRNanaeL ax;@tdgéilc)ﬂg& in EI‘E]Q & Hifdn W@ﬁl&:

added to cover i spensed ‘drops conpl et el seque rinsing an

addi t i on RuEfied GER/in aveplst Fan berpsrisemas byaeplenisting the Bauididropist of theubspertore
at each Syv@RphificSfal (€5 a95vef @vﬁtg 364 réb&‘x‘Qng]%%/ rgﬁ%ﬁ& ﬁ%ﬁ %&PJ,’ &9%%%@
90 sol utions was prepared,” and dispensed-onto a hydrophilic area in

dupl i cat &¥ expogurpito wirpspund. Thegeafigr nby magneticgdgangst neads7 c@n g/ removed by

15. 625 nghleinsdth ih - l. s - AP
and FDP so?&j{ﬁl?go,oneﬁ'rs eg.girggpeeﬁélg%wggiéag%eggﬁ&sép% da{ilgéﬂ@p%[b gb‘ﬁggll,ﬁg ertaﬁlg
chi dOwas sebsegeantly wproevine ther magrst whielistill @ttragfing-(e sagnetié beeds.| Quaniifisation
rinsing r@b’n f ' sdiSRENS R Y
hydr ophi ﬁ%l@&;r%a e‘f%m%g%n\y?sﬁ%lh%?rng#ﬁ%n %’%ﬁ%‘gé‘ﬁ i%rl nsi ﬁ%&p&gﬁgﬁ?’ﬂn%qd 260
step, 3 mm afcoridm wdlayng,dry prabraigedcdir eectiomymda ogiéreddecirapleta foramample
the chi - pl i v WS | asi f l..reader. af,.t er . wi pi.n
the bort ol & FbndyShRhdn' By, IS RARR AL BulsRri B
pr oduced sbfsequrat sigine of by fluetesrare FRtion usipk Ut fefmerma dolution of GFP of known
surf;gce- i Q{rﬁ%ed secAb- AP was neasured. 10 [0297] Figure 13B shows
a graph of an PSA run on a chip patterned with 2-mm hydrophilic
features at _3-4 nL. Simlar to the assay in a mcrotiter plate, the
f 1 uor escencld30W; Hhedistipg enfliserssian ehg pravicuslyswllished Hosumant sthisgspecification
concent r ahb il ndf neskaly bERUBY 8¢ an hdkRowRBRShdnt W AR fad
néin an oW %ezxil%'t g{éﬁ gle(at)ct cnt IS A of 1 state

i nproved such that 0.46 ng/nlL of serumc etec _
under st o8l et Phds FEMIRN, sengial Hengwirsige.b ddln degymients skisfed; ovhethes enplibioiy
of the | RYQHdreH hétbinkpoh BRlr difGoGiPidE! 28 nLESY i
entire pot e_%oilr_al of ?@omat hrod o? t he pr egént 1nfcﬁr\9g%%éfig{r%¥eli§¥g%rr¢ﬁ&%n
con@lnpt itkair etiretyfgeRparpases: a hi gher detection sensitivity, which is
currently unser further inyvestigation, were neverthel ess ) _
unequi vocal I090H pihe, isKentiops, iligtativeln descriprd heseinyray syitabivke pegtivedein the
for an aspayceds adyetbnitht Befenihf! iRNAH AR lifitaliSAShot RAdcl BTty ERA0Ldd Rrein.
required for a conventional buylk assay. The duration of an assay was
expect ed 8% dWE rgazele. thy {rmp “aUEPédng nginsliding. "y emiaring’h tite shell be read
current | vxhakiely! a4 ssittcdaligttatidl, lahd ate/nd UlnhitddCd dnBN th lisf dRloRipBhéhts they
(green fluorescent protein)

25 directly reference, but include also other non-specified components or elements. Additionally,

the terms and expressions employed herein have been used as terms of description and not of
limitation, and there is no intention in the use of such terms and expressions of excluding any
equivalents of the features shown and described or portions thereof, but it is recognized that
various modifications are possible within the scope of the invention claimed. Thus, it should
30 be understood that although the present invention has been specifically disclosed by
exemplary embodiments and optional features, modification.and variation of the inventions
embodied therein herein disclosed may be resorted to by those skilled in the art, and that such

modifications and variations are considered to be within the scope of this invention.



[0298] This exanple illustrates how a protein can be purified using
the met hod of the present invention. A biochip as described above

can be useqvggggﬁgﬁknnnbiIisation menber of 25 the apparatus of the
i nvention. aqueous liquid droplet of | Al con?%T’ﬁ?W&"@ﬁ”ﬁM

Tris-HC1 pH 7.7, 200 mM Nad , 5 mM EDFA and Streptavidin-nodified
magneti c agarose beads (Q ACGEN, equivalent to a 4 % (wv)

suspensi on) {0382] Die RiveRPhElhs ek deibld BebatiRCal@gaRcABARAER. BEAUSE the
with 0.01 M phosghate-buffe[ed saline (PBS). Uftrafiltrated m neral

oi | ( Fl ukgsrowgispeeies QW fubgenenicgrappingsip ling mrtbinthe eeneric dielopuse plsp fosg part

into the graseimehfiordSTHEeHeRiifethe 3RaMR dAHHRA! & the ARt REthla plovith &
crude bacterj al Iysate (E. coli)_ containing biotinylated reconbi nant

green f| JGBEEERatign grreaving Ay pbiest mattey Bomhe eenuemogariess ofsvhather prpot
7.7, 5200 thdNvael makeriaMs BRENcabPRciRa heptiidled (see e.g. Fig. 4B) and

merged with the droplet containing the magnetic agarose beads. The
obt ai ned dr @B OthenNedidimeisdat Odthal the @APENEISHRA! I RAdfteh, WRerBdatures or
Thereafter, the WO 2008/ 063136, PCT/ SG2007/ 000393 91 i mmbilisation
menber | SSPEHRIEF PYGICR AR JeEEbRS B gy of Mk aghpuns boserlied i s eet il
pl aced hedvghide ithat the BverdiBn i Qs tHéRbPIdeddiBed MRAKS bSaly BBVRAPREMbOAr
opposes the side, of theggggdrophoblc surface that is patterned to

i ncl ude IFYREFEHHPT Members YRE&ush 8Pt can then be washed
successively by rinsing three tines with the above buffer (50 nM
Tris-HC1 pH 7.7, 5 200 mM NaCl, 5 nM EDTA) as descri bed above and
depicted in Fig. 6. Elution of the purified GFP in a droplet can be
performed by replenishing the liquid droplet on the respective
hydrophilic area (cf. above) with 25 | containing 10 nMbiotin in
above buffer, and m xing by exposure to ultrasound. Thereafter the
magneti ¢ agarose beads can be renoved by changing the position of
the magnet that is placed behind the imobilisation nenber and 10
subsequently renoving the magnet while still attracting the nagnetic
beads. Quantification may be perforned by any standard nethod such
as the ratio of UV absorption at 280 and 260 nm according to Layne,
by performing a colour reaction in a reference droplet, for exanple
according to Bradford, separation by

SDS- pol yacryl am de-gel -el ectrophoresis and a subsequent stain, or by
fl uorescence detection using a reference solution of GFP of known 15
concentration. [0300] The listing or discussion of a previously
publ i shed docunent in this specification should not necessarily be
taken as an acknow edgenent that the docunent is part of the state

of the art or is common general know edge. All docunents I|isted,

whet her explicitly incorporated herein upon their citation or not,
are hereby incorporated herein by reference in 20 their entirety for
all purposes. [0301] The inventions illustratively described herein
may suitably be practiced in the



absence of any elenment or elenments, |limtation or limtations, not
specifically disclosed herein. Thus, for exanple, the terns
"conprising", "including," containing", etc. shall be read

expansi vel &’ HBWP1H¥out 1imtation, and are not |im tedtWSERPY0PHNE
| i sted conponents they 25 directly refayence, but include al so other
non-speci fi ed conponents or elenments. Additionally, the terns and
expr essi élaimsnpl oyed herein have been used as terns of description
and not of limtation, and there is no intention in the use of such
terns angyexXp®sske®ns of excluding any equivalents of the features
shown and described or portions thereof, but it is recognized that

vari ous i hl | I i ol j.L1hy) s : s 1.0
cl s mod. | Thue PRARSIFRRERTE NI of PbrEfiRinfle il P Rgbil R e
i nvent i on hasppostrs copwuokifif @ atdeysstigsompaddenty exenpl ary enbodi ment s
and gptional features, nodi.fication -and yariation of. the invent.i.ons
anbodl ed ¢ ner & eard pogrues SPGBl B & fRugoiponf w BERER TR0
in the art, amdmblgt such nodifications and variations are
considered to be within the scope of this invention. 2008/ 063136 .

PCTI SG2007 10055980 1§9 PFAsSHHE cAMPartmertrif papteio a5eummadale f mdlmy, 1
and generi cal byd RRHRI is ERENMBLIbINRith RAKN RS dDPRE! AT @NGf JUBUR ke
groupings falling within the generic disclosure also formpart of

t he invent i onenergy than the ligwe of fhediayidsenle; descri pti on of the invention
W t hpa provi so 3 i T i i 1 ter

f ro%ot he genus, qfhgfgég? efseg&g(l})ﬂ‘ \f/?hdg?ﬁ%d?ﬂoa;&%g%ﬁw%@ﬂﬁalg% a?gdgc’ma?eri al

i s specifically whewin sdd inenehihsatip@@@®perds tiparrangbbutithipstid repenvoini ardi n

the foll ow ng clgj .rilgsaasq,gtiaéé on, where features or aspects of the
invention are descriped i n teris of Markush groups, those skilled in
the art will recoghérzia thdairfdichds patiearetiinBudtsa alag ahdt iecalptisde aclehdratle

in terms of any indiyidual er. or _subgroup of nenmbers of the

Mar kush group. V\D@@‘é‘@%@%gﬁngb’ PEESH! 393 93 Cainms Wat is
claijged is: 1. An app@icak Usstlont pRidefRESniGblisitioala@iwilin Sidls@face is (i) of
chem cal sanple in a liquid droplet, the apparatus conprising a
processi ng conpar t nhghersuiiacs ey dhangaigrardaus, (Rhotadhghsr syRkse cperey than

defined by a reservgeheaRtindRulBEPRId did ¥ h QB cFRN A face MREHEINA & fhicient
processing conpartnent 1s adapted to accommpdate a nedi um wherein

said nmediumis (i) Wwidth scthpplangpfthe suifage to allgve indhatsiphedivm dhel inunphiliggtion
| ower surface ener . i qui f L qui : oLl .
wherein said reser vgil)ltrhteihgqﬁldfe@?ﬂlg{d&gyg aaqé?a%{;ﬁ%%‘ %rrg%’ln Fgﬁlﬁ&gﬁlmﬁﬁ aéea via
base0 and interfacial interactions, and

(b) the remaining surface is of at most about the same surface energy as said

medium.

2, The apparatus of claim 1, wherein said remaining surface of the immobilisation member

is of a lower surface energy than the liquid of the liquid droplet.

25 3. The apparatus of claims 1 or 2, wherein said predefined immobilisation area within said
patterned surface is characterised by an advancing contact angle for water that is at least

5 © lower than the advancing contact angle for water of the remaining surface.

4. The apparatus of any one of claims 1 - 3, wherein said predefined immobilisation area
within said patterned surface is characterised by an advancing contact angle for water

30 that is at least 5 © lower than the advancing contact angle for water of the said medium.



wherein said i mobilisation nenber is (i) arranged within said
reservoir, and (ii) conprises a surface, wherein the surface is
patterned in such a way that it conprises at |east one r edefi ned

i mobi | saty biP¥PEEe wherein 15 (a) the at |east one pr%@%?‘i”ﬂ%oom’”

i mmobi lisation area within said surfacgtis (i) of a higher surface
energy than said nediu (i1i1) of a higher surface energy than the
remai ni ng %ufffla@EPaf%thﬁg)( anyi gneoff daimaflf i ¢ whareig uhe Howd @ggepig)liqaidddraplet is
sufficient i 4:n the plane of  the surface to allow, in said

medi um the %@ﬂl?sati on of the liquid droplet on the at | east one
predefined i mmobilisation area via 20 interfacial interactions, and
(b) the rewaiThe agpaseins af eny snodf alpimobt- Rbwvherein Isaid gaediunguwhizh ds of dowgy
as said nedi ratus..of. claim.l, . rejin.said remaining
surface of tﬁ%%lcfzn%rno r& iﬁlglgp’lgglﬁglréeoﬁt%heerhqulldgarg?l%fals}%galgph‘%ﬁ?'f ace energy
than the liquid of the liquid droplet. 25 3. The apparatus of clains
1 or 52, whbr &he apmrafupefcayfonaeficlamsobi b, wiadréio said iwerfaia Miterasiaing allowing

patterned surface i.s,.charagteri.se n_adyancj ng cpont act, .angl e for.
Pater that i Beidudtal 3F W LRy doidl® B 5L Pk SE BienBaRy e Rl
wat er of t hehydropliobicAgydsaphbic.e oledphilibibleaptiid ahd Spepflucréphobidestfucedphbkie
1 - 3, wherein sajd predefined imobilisation area wthin said
patterned suffHB®NS characterised by an advanci ng contact angle for
water 30 that is at least 5 1 |ower than the advancing contact angle

for water @f Anhgypaatd OEPidmBsindQ BRNRA63IB6 B@Hi@ﬁ%&ﬁﬁ?l_/e(}ﬂ%ﬁ@id Uophot
The .apparatus of _any one of clains_1 - 4, wherein the liquid of said
l'i qdPd dropl éffccrdgng%fayamq)ﬁqlqgmsg— TTYRergiBpar at us of any one of cl ai ms

1 -5, wherei %%&sﬁ%@o%?aﬁﬂ@ﬁtquéﬁe@ﬁyh?%oir%& b A QIS alYn MBABer,
the liquid of the liquid droplet, 1s hydrophobic. 5 7. The apparatus

of any one of Whewginyghe] processinghenmgiarimen ¢ iedaptadf bec iaedoninmdateas t iydmphobic
allowing the_j i ' Lo d - 0O . -at

of by ophi |1 EBRD el Lfhthoidfic el £ PRl BE il saldHila 8Bfle,
ol eophilic-ol embhs 12\ of highﬂdhthsphitﬁmuyammhé bgypeénf ﬂha_ﬁqTipldp:lpieII; "y
integactions. 8. .An.apparatus for_.pracessing.a hi i cal. and/ gr
chedoal  sanpl o VitRelR PRE (R ieaBed 6 Gethoentsl vl il wite 2o
claims 1 - 7, whelfegdin saill RBmPbilicADE infgnbed (@Y drrmpéd wishid ehit Resdrbdlr, and (ii)

reservoir and an i mobilisation nenber ereiln the processing. .
conpartnent is SQEBHES 3hydmp Blﬁﬁﬁ‘ﬂgigﬁﬂ the h%?ﬂ}?ﬁ@bﬁuﬁf“%&ﬁﬁ“em‘éﬁ‘eﬁwh

sai d hydr ophobi G #BfiHaMiti ondprikesl AAMEREbRY retéindd 3T3HAphiliel WinthoBIRRLSR! area,

wherein

20 (a) the at least one predefined hydrophilic immobilisation area within said
hydrophobic surface is of a sufficient wettability and a sufficient width in the
plane of the surface to allow, in said hydrophobic medium, the immobilisation of
the liquid droplet on the predefined hydrophilic immobilisation area via
hydrophilic-hydrophilic interactions, and

25 (b) the remaining hydrophobic surface is of at least about the same
hydrophobicity as said hydrophobic medium.

9. The apparatus of any one of claims 1 - 8, wherein said predefined immobilisation area is
of such a high wettability for the liquid of the liquid droplet and of such a width in the
plane of the surface of the immobilisation member that the maximal force, which said

30 interfacial interactions are capable of exerting on said droplet in said medium, is higher

than the buoyancy force.



and (ii) of higher hydrophobicity than the liquid of the liquid
droplet; 15 wherein said reservoir is defined by a circunferenti al
wal | and a base, and wherein said i mobilisation menber is (i)
arranged WO ®313 reservoir, and (ii) conprises a REHEFAGH0E3
surface, the hydrophobic surface beinggpatterned in such a way that
it conprises at |east one predefined hydrophilic i mobilisation area,
wher ei n 20t0¢ alhetapparafus € elgtm Biehquein dhef predefinkd) toropiilidation areaudof suslat high

area within W Y I i: f i S a, sufficient, wettabili
and a suffi cis‘gén b%’f&éﬁﬁ‘?}ﬁ’%ﬁ%g of %{ealflqgl?do?m’f’%{e %?ﬁ%‘c?fé at%’ggﬁ Yowf Prof® gﬁﬁ’&
hydr ophobi ¢ msadieengf thhémimobiiBatidnsaember thdt thé hexdmdy fbde dwhiph ehid Gnteifhgal

predefi ned hydrophilic i bi |i sat.i on ar, via, . ) o

hydr ophi | i c- H%’Fagg‘?ﬂsﬁf% C?mp% (o EX PR on éﬂg%%ﬂ%& sqifl gnedimy;if pigger than the
hydr gphobi ¢ Birtawe firse @ovatforded 8fdrted DO Whid i1 iA TBon MYHnERAABMEobilis#fon
sai d hydrophobic nmedium 9. The apparatus of any one of clains, |

8, wherein sdnenbsy @yEdd #PAtaYobi | i sation area is of such a high
wettability for the liquid of the liquid droplet and of such a width
in the plane,aof the surface of .t.he.i bili.sation er that .the .
i el § diceneappeneSel 955e PR 4Tl horiE P e et gy s
;axerti ng on sﬁ}sﬁichdr kn'gheietti/abili@afbd';hﬁmdﬁidmftlié}idiliicghteﬁletﬁﬂliac!ifﬁﬂea Wi?lﬁ%ﬂﬁﬁé
orce. WO 2008/ 063136 P SE2007/ 000393 95 10. The apparatus of . .
claim9, whed Oﬁ%e %P%@Mﬁ@‘ﬁ?‘@%‘?ﬁ?ﬁ%é’&m%’“%l fotrenwhich sy
vet taghi | ity figterfidi@ ihtefibtichs Qfe dabgbié bdkierlindoARhRtdraN8 iR kaid Heiveh, W bRer
in the plane of the surface of the imobilisation nmenber that 'the
maxi mal f or cahanyiiectorecapxpried thyr paid jmgdium ypep ginsingnsgida iramebilisdsions member
exerting on sgigygoplet in said nedium is higher than the 5
Bernoulli force (flow force) exerted by said nmedi um upon noving said

i mobi lisation nenber or said apparatus. 11. The apparatus of any
one of cl d2nelhé appatélus vl Sheof ddmpn edef wingéln kol ckihsPinintdbildaén irda is
of such a hi wettabplity for the liquid of the |liquid droplet and
of such a wi AEHERH 6 pliow e smmelliatien o\ erestmate thatds TispRstsel b bgcpmpised
menbigr that thesidBxidERial M&thm@glggnﬁlgj d 10 interfacial interactions
are capabl e of exerting on said droplet in said medium is higher
than the force exerted by said nedi umupon rinsing said

i mobi | i sdBi dikerappiretus df leay exmetdf. cldi@s 1Thé2appaeat the iminchiligatinnemednber is
claims | - ein ;ﬁ%g%ilaze efined i mobilisation area is

11, wh
designed to e{?rf’%‘\’/?/%{yhaémfl P ESEPRT Y target matter that is
suspected to be conprised 15 in said biological and/or chem cal

sanpl €. 14, The apparatus of any one of claims 1 - 13, further comprising an upper inlet,

15. The apparatus of claim 14, wherein the upper inlet comprises an opening.

20 16. The apparatus of claim 15, wherein the opening is of a size sufficient to allow the

insertion and/or removal of the immobilisation member.

17. The apparatus of any one of claims 1 - 16, further comprising an inlet member, wherein

the inlet member is arranged on a top of the reservoir of the processing compartment.

18. The apparatus of claim 17, wherein the inlet member is removably arranged on a top of

25 the reservoir.

19. The apparatus of claim 18, wherein the apparatus comprises an upper opening, and

wherein the inlet member is designed to be received by the opening of the apparatus.



13. The apparatus of any one of clainms 1 - 12, wherein the

i mmobi |i sation nmenber is renovably arranged within the apparatus.
14. The ap of any one of clains | - 13, further conprising an
upper inl e%%ﬁ%‘“ﬁqe appar atus of claim 14, wherein t el P7"?°ﬂ?9ét
conprises an opening. 20 16. The appar@gus of claim 15, wherein the
opening is of a size sufficient to allowthe insertion and/or

removal of0+ ke pprAnivY oisdaims A 7 mbPrfiarther comprivieg a ppsbhrvdterein 8te sgelyis designst
clainms | - 16, infdehhO8ly GAARY sk | ?REP& j the inlet
menber is arralng?éd %ﬁya&t op g’?n? elﬂé}rélﬁseglrt(\s{gf 0 {nﬁecw%ﬁgégié%stl ng
conpartment. 18. The apparatus of claim 17, wherein the inlet menber

i's renovably Tae rappgeds of chith 03D, Gfherel® thid Seal €6 @irdiped -in HOpositit@ on the inlet
apparatus of claim 18, wherein the apparatus conprises_an up

. per
openi ng, and M<HPEr BRIFORPORS Btharomisien of he gusyrgitratislovalleof thesssaredr gpe
the gpening efe ihlREmaRpRiRihoed ¥ 2BP3F #E3438,RCT/ SG2007/ 000393 96
20. The apparatus of clains %7 - 19, further conprising a seal,
wherein the seal is designed to inperneably connect the inlet nenber

to the pro2edse apparanpaf anyeore. of2daimbng appaviaidis tiaf infet aicMbeP cobiave® an
the seal is arranwged in ag%g%ift'on.%n t&ﬁ*énl et .nmepber that .
corresponds HEPE et g © OLRVIgINg @ FRREPRFating) betwsen dipfoprocessing
reservoir onggmpdtnidi€addth€nvioiiaest of thedppaigd on a top of the
reservoir. 22. The apparatus of any one of clains 17 - 21, wherein

the inlet nmenber conprises an wupper inlet that is capable of
provi di ng23 fThe epbacatuoefrtlamt 120 whixeinvibe nppdndnlpirio ar spénigp ofcnsipanifii@ait to

d phe envi t of. th tus, 23. T f claim 22,
anctBin the BBEFe mesion e RN eRpEH R E P R A ot (o 10

allow the insertion and/or renoval of said inmmobilisation menber. 24.

The appar 4,ugnObp ik Rhd8r ddinfd 2220 23R tHehRlct M H'@dﬁgﬂ Iy

a plurality of I?J%%)er inlets. 25. Theeappar at Ss g?‘ gmy nese%?'iﬁ@.{r%?ﬁ?f

22 - 24, whebpiieninléi® upper inlet is sealable. 26. The apparatus of

any one of clainms 22 - 25, wherein the inlet nenber conprises a 15

gui de, the_guyjde being _designed to allow positioning matter on and/or
Taodp g D

into the & @paratysiof apyonc.of clowag fry- 34 Mpsethe pppedinlet iy s¢alaplsar at us
of claim 26, wherein the guide is designed to provide guidance for

di spensi ngg af, i gl edef | | Il lsation area
wthin t hgﬁ's EH gﬁ%agao“?g 8{)%@} ?%rnréﬁfl%?&s%a i o%ghgﬁgrglfl . tﬂgglﬁé%mgﬁlhég ComprSes a
appafat us of gallgithegide bringdesignbd toedllowt fosit@uingenattermt agle ifto the reservoir
posi tioni ng selected fromthe group consisting of a bore, a

nmount, a rai Eﬁﬁgggolcfsﬁlé",gcgmﬁ P& a notch,

27. The apparatus of claim 26, wherein the guide is designed to provide guidance for
dispensing a liquid droplet onto the predefined immobilisation area within the surface of

the immobilisation member.

20 28. The apparatus of claims 26 or 27, wherein the guide comprises a positioning means
selected from the group consisting of a bore, a mount, a rail, a slide, a groove, a notch,

an aperture, a channel and any combination thereof.

29. The apparatus of claim 28, wherein the guide comprises a pair of interacting positioning
means, the pair of interacting positioning means being designed to position a dispensing
25 device relative to the predefined immobilisation area within the surface of the

immobilisation member.



an aperture, a channel and any conbi nation thereof. 29. The apparatus
of claim 28, wherein the guide conprises a pair of interacting
positionin neans, the pair of interacting positioninq?neans bei n
desi gned t OR&NBHA a di spensing 25 device relative tRSH$007/00039
predefined i mmbilisation area within ¢he surface of the
i obi | i sation nmenber. WO 2008/ 063136 PCT/ SG2007/000393 97 30. The
appar at us 38f Taeapparatgs ofgaimel9 wihirginpthe paio pf interastiag pesigorpusmeEans ivomgrises -
means conpri . 8 E . - Lh the. i.s .designed to
receive the %goéﬁet&d%% gﬁ] ggegglrﬁgt% Efs? 1%\@6%%%%14]%%%3‘%%%?8?% t he nount
of the pair of interacting positioning neans of a bore and a nount
is designed, tihe Gigpstub @8 iclali ioN SheretH HREANSINDBf YRV p&AL of TidtdetinEWositioning
apparatus of clains 30 or 31, wherein the nount is designed to.
recei ve a di SiFanseigroreiand amoun s deyigeedp guida pesitiafinga dispensing deyies ei n
t he nount conprises an aperture, the aperture being designed to
receiive t i spensin Vi C 34. The. arat us ,of. _any one of ,cl ains
85 © ahdfeie PR B S S or T e R Risint 'S g esiile Bipnge dpebsine
plurality of ddéisgensi ng devices. 35. The apparatus of any one of
clainms” 17 - 34, further conprising an inlet nmenber positioner, the
inl et nmenber positioner (i) being coupled to the reservoir and (ii)
bei ng des8dgidbd apparateced daimt Jewherkigtthenamivd compitises en apdrtues, ihel aperture bieg
posi tioner i .gned . ition the inlet nmenber on a top of 15
the reservoi ??Qéﬁeﬂq’ﬁ%m&%b@%gs %ﬂ:,s?n(?fée‘é % m 35, wherein both the
reservoir and the inlet nenber are coupled to the inlet nenber
posi tionenq, Fhe appRaBPRARAY bfe Of cllndd 8135, wilieehe hdifit i3I8 o kSide
removably coupled to the inlet nenber positioner. 20 38. The
appdPat us of pasijorspga pluraliteefidispemsing dgyicessher ei n t he inl et nenber
positioner conprises a pivoting neans, such that the inlet nmenber is
pivotally ted on a top of t reservaojr,. thereby .all ow ng. the
i nl et nengg'lr)q?“a RRArgiug f eag‘yr(@’lea?’{]%mlso ﬁghr gg@?e&ociof]%“%@.g &f‘h’é‘get member
\:mpar at us hof pasioneAahefnl& |n@dnm§r positicheér (if ble]tc’iﬁgl ﬁfupﬁﬂﬁ@ l&}ieSIiea@vc?r Qrﬁi\/@ib being
erein the cover . is arrang on a top of the reservoir of the
processi ng cSﬁ%%F?ﬁ%ﬁ?@v?§m$§@”Wﬂ@“%pparatus of claim 35, wherein the

cover is renmyaRly &G BosidrePis Absik{ta to pEIRINAE Mniet Wember on a top of
20081/5063136 P}E:T/ SG2007/ 000393 98
the reservorr.

36. The apparatus of claim 35, wherein both the reservoir and the inlet member are coupled

to the inlet member positioner.

37. The apparatus of claim 35, wherein the reservoir is removably coupled to the inlet

member positioner.

20 38. The apparatus of any one of claims 35 - 37, wherein the inlet member positioner
comprises a pivoting means, such that the inlet member is pivotally mounted on a top of

the reservoir, thereby allowing the inlet member to be pivoted relative to the reservoir.

39. The apparatus of any one of claims 1 - 16, further comprising a cover, wherein the cover

1s arranged on a top of the reservoir of the processing compartment.

25 40. The apparatus of claim 35, wherein the cover is removably arranged on a top of the

reservoir,



41. The apparatus of clainms 39 or 40, wherein the apparatus conprises
an upper opening and wherein the cover is designed to cap and/or

cl ose the %gp enrng 42. The apparatus of clainms 39 - 41, further
conpri si ngWP ¥4 ﬂ? 3fherein the seal is designed to i npREHRGAPT00393
connect the cover to the processing cogpartnent. 5 43. The apparat us
of any one _of clains 1-42, wherein the surface of the inmobilisation
menber, i Ad JHF REPHERROf Haimsr e 4G atherawniisi appratus opmarisss aofupaethénghing
surface ener f g surface
Chat has. at i yhaBA (b EnEPERLRY (o1 6. A0 hOBore SR D 22
| east essentially flat. 44. The apparatus of any one of clains 1-43,

wher ei n t ae. MiBappardteasds diimeBoban, fukferCOMPLALS séal WhPEih Me 261 @%ﬁgqed
fromthe group consisting of Iastlc gl ass, quartz silicon,

and conposi t &iMAsEREAGHY, conmect Wéo‘éeﬁé%ﬂlﬁPEPfrcﬁfﬂge?ﬁ@P@ﬁee*ﬁf cl ai ns 1 -
44, wherein the surface of the immobilisation nenber conprises a

pIur lity f ede i ned | areas. 46. The a at us
of aﬁy onggof clag? égny Wfe? Frln}shlrse%% tﬁ%ﬁ\’é%ﬁe ‘ilx:/a{'ﬁ‘f 1T@$‘% ﬁéamm
15 reservoir meﬁabaﬂérpﬂﬁﬂng Both wae&be mnmbsdubﬁ Afda QT aTREHRE urfaté endi3§
appar at us of clahn146 mherfrn th crrcunferentral wal | conprises a
support dent 2 the Emaiing, pirface aud thy reaiging surfggecias IF?SsaéF%?S’sQ@Ht fhe same
defined by apurfihemstbPis @fd h&ffumGh kALK 86&HbipHaal | Tnto the
interior of the resefvoir. 48. The apparatus of any one of clains | -
47, wherein the apparatus conprises a plurality 20 of inmmobilisation
rrenbers 49. Thbeappppts atfusnyofonanyf dainsofl -49, avhaei the 4ilnmdbilidatied member

ising an el ectrode that i capabl e of I’OVI an electric
Freng 5o’ Thetnighp HiefetelFioctelior B aprironfi e el S dnte, Sicon
conpri sed i Nnich altpGenp@kitdshigeregfeservoir. 25 51. The apparat us of any
one of clains 1 - 50, further conprising a feeding nodule, wherein
the feeding nodule is fluidly connected to the processing
conpar t mef?.. TiDapeesy 0633 6onPET/chHiERO 0 7/40 080Rin B9 stiface ifehappaokilission

Che inlet choneerRais G R R e GRS B st aEci um i i o

the reservoir. 53. The apparatus of claim52, wherein the feeding
modul e f uBghehe GERRADSBF By RRESTUWdins NG 45 IRUAESR, thm%fc&hﬁrénﬁsr wall of the
pressurizing device is designed to exert pressure onto nedium 5
predént in tFRECVRIF radapishivenprasthe Inmobifipptioamember. ¢l ai m 53, wherein
t he pressurizing device conprises a punp, a syringe or a conbination
t her eof .

47. The apparatus of claim 46, wherein the circumferential wall comprises a support dent, a
reception recess or a step, wherein said step is defined by an extension of the

circumferential wall into the interior of the reservoir.

48. The apparatus of any one of claims 1 - 47, wherein the apparatus comprises a plurality

20 of immobilisation members.

49. The apparatus of any one of claims 1 - 48, further comprising an electrode that is
capable of providing an electric field.

50. The apparatus of claim 49, wherein the electrode is comprised in the base of the

reservoir,

25 51. The apparatus of any one of claims 1 - 50, further comprising a feeding module, wherein

the feeding module is fluidly connected to the processing compartment.



55. The apparatus of any one of clains 51 - 54, wherein the feeding
nodul e conprises an outlet channel, the outlet channel being
designed tg allow the flow of nmediumout of the 10 reservoir. 56.
The appar at{f8208¥9313% one of clains 51 - 55, wherein theP$HeEHRAYHIL0393
nodul e is renovably connected to the ppocessing conpartnent. 57. The

apparatus of any one of clains 1 - 56, further conprising a pivoting
reservoi r 3Znolhgeappargiys pEFlaim fb wWheade thefeedingomoditle coroprires an inlel shingak the
to receive a j : : ' . of

rocl tm 1 nt o ans) ayethc hing Bjertd 1 ARG KO of Helipklio hPReerh Ol 0
apparatus of any one of clainms 1 - 57, further conprising an

agi t ati on SdeVitkepparddl© 6 Li1an I76 wheieirfthé GRdAE YA ddalel fartEle ThAPAss b Pressurizing
receive and to agitate the reservoir, such that agitating, mxing
and/ or filterdeKi§SoVhergint B PIossyrzang devigeyisi desigged i exqrt aresgire voto medium
devi ge for atg:@ehtiiRthedRlel kel MeMber and/or a cover to the reservoir
of an apparatus 20 according to any one of clainms 1 - 58, wherein

t he device conprises a first holder and a second holder, the first
hol der beiSdg Thesibgaaids bfxlaigcss, wherelhahé pROUMBInE devidfedntiRis&arHRRD, a syringe
hol der bei ng desigged.to receive an inlet menber and/or a cover, an
wherei n the ¥ ASPMOLALOR tHEeUacond hol der are fitted such the second
hol der can be positioned on a top of the first holder. 25 60. The
devi ce of gl a ' ' [ Ses, a.pL.voti neans
such ¢ hat *Fha Eeppupti BE & el KL 3F - 38 BhGRR CeBNE piolfhe FoRMRses an
coupl ed, t herostist chhirelitiregputlbtechfned being designed tdhalloleths @ewrd mivdiuat odtdf b
pi vaot.ed relative to each other. WD 2008/ 063136 PCT/ SG007/000393 100
61. The devi &% el aim 59 or 60, further conprising a lever for
nounting the second holder into a position on a top of the first

hol der. 6 I J - eEeel eyer. |

t he secong 6h-oﬁlmgearg.ﬁé&%tg.§ Oggngg{)/l?ycéf c?olrnsﬁi (gjf’n‘gletéé}nlg}%r fég%‘%? fx}ogﬁl:éﬁ%?%m}vgbly
di spenser on cannegied ¢ the processingroomparténtan 5 appar at us according to
claim15, wherein the device is designed to be received by the upper
openi ng of__t apparatus. 64. The device_ of claim63, wherein the )
device is Saegi%ﬁnﬁ’garf“%‘sr Ay \ReeLlgslaimsn =76, fygher qompmisipg & piypting sgspyoir
63 or 64, whebRier) Wikeeislend FRoGARLIDAS haIBOR! deighid'h BAVS S8 gl%ﬁﬁke
fromthe group consisting of a bore, a mount, arail, a slide,

grodve, a notessrvoirygich thapihe flowred megdrusmintavsid/ox et afithe resaridinia ficdtated.
thereof. 66. The device of claim65, conprising a pair of interacting

posi ti oni ans erein the i of lhteracting positioning nmeans
i s desi gngg‘ ﬁglepagg?r\é\ggﬁ?fnéioglﬁeﬁ@?m}se{ éﬁ?\fﬁ“ﬁ% ¢ “Slﬁﬁe@e?glﬁgg“ device,
i ][rm)ﬁi | i sat i avhefirethe Witdlion deviee 18 \dedi g 10 teckive ahd¥ERIRithtl T e v i SR that
of the

agitating, mixing and/or filtering of matter in the reservoir is facilitated.

59. A device for attaching an inlet member and/or a cover to the reservoir of an apparatus
20 according to any one of claims 1 - 58, wherein the device comprises a first holder and a
second holder; the first holder being designed to receive the reservoir, and the second
holder being designed to receive an inlet member and/or a cover, and wherein the first
and the second holder are fitted such the second holder can be positioned on a top of the
first holder.

25 60. The device of claim 59, wherein the device comprises a pivoting means, such that the
first mount and the second mount are pivotally coupled, thereby allowing the first mount

and the second mount to be pivoted relative to each other.



apparatus. 15 67. The device of claim®66, wherein the pair of
interacting positioning means conprises a bore and a nount, wherein
the bore i j to receive the nmount. 68. A nethod _of processing
a bi ol ogi ci‘f&%ﬁ%?%%%chem cal sanple in a liquid dropl et ?CTlﬁgmo?{’é“tO?‘?c}d
conprising: providing an apparatus thHID conprises a processing
conpartnent, 20 said processing conpartnent being defined by a
reservoir dnd h&rﬁle}“ﬁﬁﬁg?li"ﬂs%? Pfo%]a fyrbsiompriging adever farenguntieg thisagpnd holder
conpartnment i; - : medi um wherein said nedium
is (i) o < cioRRBkH oh 18 i Qi e“‘d’?"%% et, and (ii) of a |ower
surface energy than the liquid of the liquid droplet; 25 wherein

sai d resergzoiTheidevidebi disich 4ty wherein theIEhaietdupild tvelelsecnd haldease, and
wherein said i mobilisation nenber is (i) arranged within said
reservoir, and (ii) conprises a surface, WD 2008/ 063136

PCT/ SG200130003edce ferigwding end/ot hesitenifge alispsnseadt er we tbfi the sesetvoir afaan

that 4t conpr.i | east . one. edefi.ned inmmobi l.i sation, ar ea

wher &1 n ()" ChESapS pecofRRg 1c2m B8 ATRIGE ik AR s et 5 b rSEftved Ry the
sai d surf ace vpper(dpeniaf of the Apghiats. sur f ace energy than said nmedi um

(i1) of a higher surface energy than 5 the remaining surface, and
(ii1) of a sufficient surface energy and a sufficient wdth in the

pl ane of tHe Thadpeeeot daim §3pwherein thadayiosdsidesigned toge¢aivedispesseri on  of
the liquid droplet on the at |east one predefined i mobilisation area
via interfacjal_ interactions, and the remaining surface is of at
most about®t é‘es%l?esqfr‘ﬁ%f% é}n@’f g% ‘&ggrgléi ‘ge dEWiCHEaTENTeS 4 PAsHbyTiRg) means
sai d nmedi um tsBdéted fromMiE $FdublcBniitin of R8olel AHiolindE @R &lslibAt-0hbi, a notch,
apparatus, such that the at |east one predefined imobilisation area
conpl¥i sed wi t2RRRer8%e. @ channel endray cembinatian thireethe | nmobi | i sati on nember
is entirely covered by said nedi um providing said liquid dropl et
and di sposing.the .sane.onto.the at |east one predefined 15 .
o 11 S 261 e 3Pu8SREAB b qORPLTRES Pt REHE R B LR ERC. Whrein the
i mobi | i sat i @air ofiteratting! freitibing ntgaBdis| deSibRd R sitibfldidkpdieptetiveno the
said at |east one predefined i mobilisation area via interfacial

i nt er act i ons Predrfinedigmehilisation arep pabwdhe yutace af thedmaygbdisptionagraber of the
chem cal samhgriths. said [iquid droplet.

15 67. The device of claim 66, wherein the pair of interacting positioning means comprises a

bore and a mount, wherein the bore is designed to receive the mount.

68. A method of processing a biological and/or chemical sample in a liquid droplet, the
method comprising:
¢ providing an apparatus that comprises a processing compartment,
20 satd processing compartment being defined by a reservoir and an immobilisation
member,
wherein the processing compartment is adapted to accommodate a medium, wherein
said medium is (i) immiscible with said liquid droplet, and (ii) of a lower surface
energy than the liquid of the liquid droplet;
25 wherein said reservoir is defined by a circumnferential wall and a base, and
wherein said immobilisation member is (i) arranged within said reservoir, and (ii)

comprises a surface,



20 69. The method of claim®68, wherein said liquid droplet is
provided first and di sposed onto the at |east one predefined

i mmobi | i sation area, whereafter said nediumis disposed into the
appar at us. YR2008¥d13et hod of clains 68 or 69, wherein sEFHUSEEAHINI%Bg
surface of the imobilisation nenber jog of a | ower surface energy
than the liquid of the liquid droplet. 25 71. The nethod of any one
of clains 68 - 70, whisrerrethn syefaat 1p pedierhédhimdsuichnanipyl fhetait icompeisaat least one
within said pattern r,f. 1 S..C cterised by an advanci ng
contact angle for \R/gggﬁ%dtlﬁg}%bfllémao?%%%a‘gEerilﬁ | ower than the advancing
contact angle for wdakehe sifledshaerpeedetinedighmabilishfieieares/RithihRsid veifheds @ of
any one of clainms 68 - 71, erein said, predefined.i bilisation
area 30 within sai ¢ Peer @Fﬁgﬁe‘?ﬁﬁﬁéﬁrbsaﬁ mg H’i“aa ef?glggewrfaw energy than
advarci ng contact angd RmbhRing/\Rit@ée, abd'ah) dfSa RfidiQ@RAShrraES ehé}gﬁ hnd D atFRLiB&
advanci ng contact angle for water of the said nmedium WO 20081063136

PCT/ SG2007/ 000393  rodthamtheplane g thgsurfase taaove iesaid medigmpthedmmobiization
wherein said |iquid@uaPk&d b ! i 4 FegaRhs

of clainms 68 - 73, N é%ﬁﬁ%aﬁgmngé%t ke |t 8ﬁe Pgeagﬁepgmer%ﬂ%%tﬁ}g%gémﬁ
energy than the |iquiterfasial itdegadtiongiiadddr opl et, is hydrophobic. 75. The
net hod of any one of,clains.68 - 74 .wherein providing said liquid .
droplet and 5 di Sp(S%)I tiﬁarepﬁénl%sﬁlerég%{s\ég%t%goﬁ %Ogta[b?s o esuﬁﬁg?j o said
i mmdbi | i sati on ar eantdigni;i sed w thin the patterned surface of said

i rmobi | i sation,.nmenber .conprises: . di SpEsi n .iquid onto said
surface that dés_pﬁﬂflg éﬁl‘ig’g&?‘ﬁ’ tgﬂd%‘“&n\ﬁﬁglet"ﬂg‘ttﬁ? {“?‘E‘gﬂ‘ﬁﬂe&’é‘é" 'g'? apyagates,
one predefi nedudifi@ihd dt3etkd B pAddeBacdanthobilistRPSdritoiphided BRkiH B3Nt 0
said patterned surface, 10 such that the liquid fornms a droplet on

said at |east Pa%@ngshweass ofdke imueobilisaion merabepas envigely poversyl hyrsgidgnedium;
clainms 68 - j b CR 4 r.opl [ '
the sane ont & Thangp SfALRRUCpITEE Tbcink B AmCLD L A ol pReRERH
congfi sed wi tihinebilisatiopardaepmpdsed yrifhin e phttarddbuifacestiistid smmobilisatienber
conprises: di sing a first liquid droplet onto said at |east one
predefined i mmobili’'sati on area of 15 said patterned surface, and
di sposi ng sai dhemehyiinmobilisingsind lifuidedraplei srosaii et ldasteont pedd efised dnnabilisatidn
about the sane_ surface .enerqgy.as said nedium disposing a further
amount of sai Grelaivéﬁff‘%rfgﬂ?dmf%gt‘?r@s oir, wherein said amunt of
liquid is subfpefoaninglaprécesasn thebidloFrd) M&orbﬁ‘@ﬁi@éﬂmﬂ%@%ﬁﬁid i€ ORdpREt
between said 20 liquid and said remaining surface that is of at nost
about the sane surface energy as said nmedium

20 69. The method of claim 68, wherein said liquid droplet is provided first and disposed onto

the at least one predefined immobilisation area, whereafter said medium is disposed into

the apparatus.

70. The method of claims 68 or 69, wherein said remaining surface of the immobilisation

member is of a lower surface energy than the liquid of the liquid droplet.

25 71. The method of any one of claims 68 - 70, wherein said predefined immobilisation area
within said patterned surface is characterised by an advancing contact angle for water
that is at least 10° lower than the advancing contact angle for water of the remaining

surface.

72. The method of any one of claims 68 - 71, wherein said predefined immobilisation area
30 within said patterned surface is characterised by an advancing contact angle for water

that is at least 10° lower than the advancing contact angle for water of the said medium.



removing said liquid fromsaid reservoir, such that a droplet of the
liquid remains on the at |east one predefined i nmobilisation area of
sai d patte[ppe ce, thereby formng a second liquid droplet on
said at | eyshggﬁ'ggg’k?edefi ned i mmobilisation 25 area. 79&’ AV d
of claim76, wherein said liquid is aleell culture nmedium 78. The
met hod of clains 76 or. 77, wherein disposing a first |liquid droplet

onto sai d’&t Themsthod ghanyemeed clameso§ nip hhereisriddiduid drapletis hydpphilic.

conprises adding at | east one m croorganism to said apparatus,

wher ei n sgj d.Jn croor.gani smis abl & of. adher.ing, to sai d predefined
30 i mobi ?%‘s KF% 8?'?%5’ e %@0@5‘%5@ 6 %’iﬁﬂd@fﬁﬁéglﬂo‘ﬁﬁ%= “&fg 15 9f o
met hod of cl airfiee éer@y théd theWa@ideifthediguRDEbRIBt, & Hdfdphssicamount of said
liquid into the reservoir further conprises adding at | east one

m croorgani smto said apparatus, wherein said mcroorganismis

capabl e of5.adheniethpdt of avyi ahemfethins A8d Fdnmwdibrein paviding said Equid Sirdfet and
The t hod of;. a 0 of clai 68. - 74 or 76-. 79, wherein providin
sai dSrFi qui d g %p%n Hl(aécs@@oaf‘ﬁﬁa’r ?@%rs{ﬁedf‘tsB’gﬁs(inﬁgprf’(geéinfa‘?d‘&m%ﬁlrs%%ne?wf Camprised
di spenser. 8withilithe patiched soffacelofibdid BEnobihiekich hekdber ebngRRASEr S
selected fromthe, group.consisting of a, piezoelectric pipettor, a
syringe punp? B‘é%‘?—?&‘%pq IE‘E{@BWP said surface ihat iS Rattgigd in such g ey thatrit comprises at

di spenser andleadl oh8kic@bnifti RAIIBBKatiohQredZandThe Met hod of any one of
clainms 68 - 81, wherein immobilising the liquid droplet on said at

| east one pre@ispgspedaidmestiam ogiaspid patigresd susfaesshi eved by (i) such a
hi ghg wet t abj L4 Sai ' [ I Ll ' r for the
i aara"or  § nach 1 s TR BRI A Rpbech bl AP SR
predefined i mmobilisation area in the plane of the surface of the

| NMobi | i S4.i DRe fREHREAIOf dnfaine UTR1aAX 68RI74] GheRin Yaviahe e Afdil Hrdplet hd
said material is 15 capable of exerting on said droplet in'said )
medi um s hiigesing: hErsamseonse Bamiclpatt sinepredegiped TRachibistivn wpa sempEd
of claims O8wifdne YRHRISuIBPLA Rdfithifidfon bilithft AhpRL&L on - said
at | east one predefined imobilisation area I's achiev y (i) such a
hi gh wet t ab® digpopingfa st iqudd éngplet endol saidmtoloast papricdefingd dambbilisitive area of
liqukd of the_liqui I t.and (ii) such a width of said

pr eggfi ned irﬁ%%%egja isg%cg’raeng in the plane of the surface of the 20
i mobi | i sat | edispsingesaid mbdtmtdae mdkiemainidpsictace at Ghoftdiendat ftoat the sade

said material i capabl e af erting on said droplet in said nmedium
i s hi gher tha?’i]rféﬁ%ergggyn?ﬁffnﬁimq%é%e (flow force) exerted by said

nmedi um upon e@ivpdRGigSA fittheMmBei: iof adibl Mquidtinieihe RseBdird wheRRRASAd Uhourt bf
The nmethod of any.one of clainms 68-83, wherein the imobilisation
menber is liquid is sufficient to cover said medium, thereby preventing contact between said
20 liquid and said remaining surface that is of at most about the same surface energy as
said medium,
® removing said liquid from said reservoir, such that a droplet of the liquid remains on
the at least one predefined immobilisation area of said patterned surface,
thereby forming a second liquid droplet on said at least one predefined immobilisation

25 area.
77. The method of claim 76, wherein said liquid is a cell culture medium.

78. The method of claims 76 or 77, wherein disposing a first liquid droplet onto said at least
one predefined immobilisation area further comprises adding at least one microorganism

to said apparatus, wherein said microorganism is capable of adhering to said predefined

30 immobilisation area.



25 renovably arranged in the apparatus. 85. The nmethod of any one of
clainms 68 - 84, wherein providing said apparatus conpri ses:

providing a device that conprises a reservoir, defined by a

ci rcunf er e AP84136 and a base, wherein the reservoi rngSQ:?&BH%’P%Bof
recei ving an inmobilisation nenber; WJg008/ 063136 PCT/ SG2007/ 000393
104 providing said i mobilisation nenber; and disposing said

i mobi | i sadfi ar%ermﬁm@rofi qaims her 7éswherein disppsing 2 fsther agowef said liquid into
processing c t S, e.net hod of cl.aim85
conpri si ng f%%%g@%é cgéPg%gngarS%%at A a}gtc H;Il-%]gmggm LU |1 SAIE aRPIAfus:
the |iquid dmdgptedt said microbigenisiase cymble, ofoatifietiizetoeafd predeingd aminvyilsich
i mobi lisation nenber into the reservoir. 87. The nethod of any one
of clains 68%%86, wherein said apparatus further conprises an upper
inlet on a top of the reservoir of the processing conpartnent,
wheregin t I i f14Ul. G C i L OR. : -t

B ocassi gz oo aieibo U By B it B, it de B Bl A Sh TG e
The net hod ofcowprsesdBPsnsingdrediquid drepkepfien aidipedser. s an openi ng of a
size sufficient to allow the insertion and/or renoval of said

i mobi I isation nmenber. 89. The nethod of. claim 85, wherein disposing
t he i mobi®li J4¢ Psthogehplaim o vherginthe dispensgrss sel s e sreuprRonEptingnf a
t he i mmobi | i i ; t Qr i : j joh
upper i et PRbeut Plpelor 8 SSHEY PinbRESH sl o pedRutiChEhS & Bith-ort
89, wherein dtsﬁwsliwgaﬂmg(jﬁidifuﬁ@e@r oplet onto said at |east one
predefined i mobilisation area conprises dispensing said dropl et

abo or elow the .predefined jmobjlisatjon area,. 91. The nethod of
o1 ailth 90, *hndRerirtra, ¥ o G: F%;Wse% r 81 VapenJBEoRiliene he ligud droplet on
reservoir. 2@t [Ehe ot predefd Cihﬁﬁdﬁil%lltiod’\ﬂf‘%ei:snaéh%%rd iguisl AEPRl fioh

is dispensed ontqg the at |east one predefined i mobilisation area.

93. The net h3@ttelig|odssd prdefiredammohlisatianrareafer the djawid of thsdiawid dreplet and
di sposed vi ag; 1 ! o - i i Rg.
04 P The. ot noey SapPE §Aah Bf ia pre IR fin ittt Bk i fp Bhank St A0 SHARD GF e
the |iquid diropblilisatf reesshsr,i thessthel mspimnd iforge,twigch thguiffinityr ofdagt matedeleis

i 3201 GO Al SRR DRy A 5L

the liquid droplet to contact said nedium to enter said nedium to

pass WO 2@93/mH6 &kdfod RIELLpGRO BT LARMASEB- 82, wherein immeobilising the liquid droplet on

said at least one predefined immobilisation area is achieved by (i) such a high

wettability of said predefined immobilisation area for the liquid of the liquid droplet and
(i1) such a width of said predefined immobilisation area in the plane of the surface of the
20 immobilisation member, that the maximal force, which the affinity of said material is
capable of exerting on said droplet in said medium, is higher than the Bernoulli force
(flow force) exerted by said medium upon moving said immobilisation member or said

apparatus.

84. The method of any one of claims 68-83, wherein the immobilisation member is

25 removably arranged in the apparatus.

85. The method of any one of claims 68 - 84, wherein providing said apparatus comprises:
e providing a device that comprises a reservoir, defined by a circumferential wall and
a base,

wherein the reservoir is capable of receiving an immobilisation member;



105 through said mediumto the at |east one predefined i mobilisation
area within the patterned surface of the inmobilisation nenber, and
to contact said predefined inmmobilisation area. 95. The net hod of
clai m 94, WE8863836| owi ng the liquid droplet to enter REHFGIO0THOFPESS
5 through said medi um conprises exposijgg the droplet to a force
selected fromthe group consisting of pressure, gravity, an electric
field, an el eetproddiat said immbbilisatimagretec afd el d and any conbi nati on

t hereof. 96. Th rrethod of ei thell oplet is

i Spensed  undErispopESus Fampifiafon bt fedsperyost SisdpahaR b e
l'iquid dropl et grocedsi %&@ﬁpamehftﬂ&hd:@p&aﬁml he liquid droplet to 10
enter and pass through said mediumup to said at |east one predefined

surface area on the imobilisation nmenber, thereby allow ng the
liquid dr8pl dhe mﬂmdmf@daimtﬂﬁecomdefﬁrﬁecﬂsﬁmbhiﬂirsaiimnwbipbls. ingifiscible

The t hod of 9q, . further risin oni sai d ud, ...
dr oppet bet oriPal B gromdiu iy uE PEPNEE 8 GPRT e fhf s fripfonistion
el ectrost at i enchibet fito theeRetvbiat the liquid droplet is 15 forced to
enter said nmedium to pass through said nediumto the at |east one
predefined area within the patterned surface of the inmmobilisation
menber, aBd {Toe oetiodmf agriode ofelaitsf68ncid, whansin saidsanperatusdpdier coBprisER@n
nmet hod of cl | & e el.g
field an % ?I(Z)lgtt é{i{]ﬂo% rd etﬁé%?e“rb&%?ﬁb% cﬁké)sﬂ{% éolxﬁd)%n%@nt &Ie{n the upper
r epel | ng sanrdetdpropﬂd&st aaﬁlldd cmmamhrcam hgwaéiﬂﬂmpﬂcmmgl@tnpa@ﬁenﬂm the
tldof claim V\%ﬁ\[‘ the liquid droplet is ionised before
cont'dcti ng sﬁ’i“amﬁlsaﬁ ffzﬂjpﬁﬁfu processi ng conpartnent. 100. The
met hod of any one of clainms 68-99, wherein the interfacial

| nter act i §gs Al LG r Gif TRl SRLBE Gl 05 bl G ¢
at | east gge%%k%yd{aoph%l{]ﬁc-ﬁy roprLlﬁﬁ |dgﬁ 125e E]yﬁjroépeﬂg% fd{wdro I?c0
and ol eophi | allew Kedpdertidnaniiier rrmealioddnad im@obilifdienmentsd of any one of
cl aims 68-100, wherein said mediumthat is immscible with the
liquid drq . 106 ~102. The net hod of cI aim 10

wher ei n sgg'd%ﬁ‘F q"ﬁ?t s‘éﬁ"é‘c?%dwb‘?"ﬁﬂw fipRostgoths EBRbILehoR mpm r into the
mneral oil, r@eSbiri &a{pels&-l {rans?en%/gdﬁﬁcxﬁ{rﬁlfﬁhsﬁﬁ&p%éﬂﬁer byl ap%ﬁéruﬁrep
carbon conpound and a perfluorocarbon conpound. 103. The nethod o

any 18ne of caieresd B8l uppeoplet fsignwREHDG onpri si ng | nmobi | i sing on sai d
at 5 | east one predefl ned |mmb| | isation area target matter that is

suspect ed 9B Tge me r ! %I%((j one 0 a‘?‘r‘néj 6§)I gd (\)»glle?e%la dlggo%{n%rthe pqungl 8r0ple§ 01% said

at least one predefined immobilisation area comprises dispensing said droplet above or

below the predefined immobilisation area.

91. The method of claim 90, wherein the liquid droplet is dispensed within the reservoir.

20 92. The method of claim 91, wherein the liquid droplet is dispensed onto the at least one

predefined immobilisation area.

93. The method of claims 90 or 91, wherein the liquid droplet is disposed via an upper inlet,

wherein said upper inlet is an opening.

94. The method of any one of claims 90, 91 or 93, wherein disposing the liquid droplet
25 comprises dispensing the liquid droplet above the medium that is comprised in the
reservoir and that is of lower surface energy than the liquid of the liquid droplet, and

allowing the liquid droplet to contact said medium, to enter said medium, to pass



104. The nethod of any one of clains 68 - 103, wherein the surface of
said i mmobilisation nmenber conprises a plurality of predefined

i mmobi i sa 105. The net hod of cl ai m 104, risin

di sposi ng ghbﬂﬂﬁﬁﬁgﬁy liquid droplets onto said 1onEFE$ﬁFﬁPQWSP
pr edef i ned |nnDb|I|sat|on areas. 106. I0Be net hod of clains 104 or

105, conprising perform ng a process on the_biological and/or

chemical sanpireegh said medivm go dhg gy legft oneqpredeliged pnarokilisgionasrgs within the
107. The net ? {Refd SbfaceNGY g{ ﬁhﬁbﬁﬁsa@%m m;:rg? faﬁattBeonﬁMaids 'pRfefined
provi ding a Sur tant 15 I Sposi ng t e surfactant into

reservoir suehmpbidisation ai. abl e to contact said nmedi um that |s of

| ower surface energy than the liquid of the liquid droplet, and to -
di ssolve therein. 108, The met hod of cl|laim 107, wherein the

sur f act anP3i dhe @reghadeef ¢lpighP4.Huheeip lowBasthe iRl Fpplettongrigrand/asdn pass
conpgund, a yMARGTH hehia c‘éﬁ‘t’bﬁ% eﬁﬁagg@ggﬂpdﬁ;et ) ;pﬁrréé ééet:ee%epme 8y

conpound, wherein the conpound furt ses a drophilic nnrety
sel ect ed fronensisting od ppessworsivdtyl ar clgetrig field, faorﬂetr;traatatw field a magnetic field
sulphonanide a carboxylate, a carboxylic acid
am de, a phos i%éy%Bg%ﬁﬁlbgﬁég%gxyl group. 109. The method of claim
108, wherein the surfactant has the chem cal fornmula 25 CF3(CF2)m
(CH2) n ( OobR2 Ph Metrklhor Mash 5 mﬁ&éin tH8 LiqhiPdropiet ﬁg?sbeﬁsé@ﬂh&r Tag)résgﬁe which

is an integer fromO to 10, and is an inte fromO
The met hod ofs siffjcient & @ﬁceletaéﬁtheheedﬂrm 10 o perwhetaqauseﬁﬂm ligwid dr&plem

of lLgwer sur i h f
hi gher densi %@%ﬁﬁﬁ%wﬁ% glg?dlléﬂgi tgggd 416 (SiJ ‘lﬂggj ?dee?i BQ{?%@%acl?_%reQ on
nmet hod of anyheomnmob1llszitmmrrmeﬁ$er- théeby wﬂbmm thétélqbldqtdmjalcthf tat lpentact the
liquid droplet ﬁh%? ge HQne of deuteriumoxide, tritium oxide, an
al cohol , 8‘85 e m%h’Vﬁé?ganrc acid, an ester of an organic
acid, an ester of an inorganic acid, an ether an amne, an amde, a
nitrile, k

1L e 97 ORR by Se S S8 BB IR FoE o el
di sul fi de, aﬂ‘@ dxorziet tor ani eglpgtoc Iﬁetqhqndan ql&tz:rostﬁhe fielsk, lsech td)ﬁt ‘dtn)hq@niedroplet is
clar 68 - Vi di [ [

S bl e wirhedsi e S RO P By Sl iy 0 A et
i quid of therehivejttiinl tisr pytested saifececothe dimghdbiliyatich membér, Iamdvﬁxr cokgnt i sty
t han said rreg}erd

d e .
Q%ne?iQHnnoblhsatmn ared.

98. The method of claim 97, wherein exposing said droplet to an electric field, an
electrostatic field, or a magnetic field comprises repelling said droplet and/or attracting

20 said droplet.

99. The method of claim 98, wherein the liquid droplet is ionised before contacting said

medium in the processing compartment.

100. The method of any one of claims 68-99, wherein the interfacial interactions allowing
the immobilisation of the liquid droplet are at least one of hydrophilic-hydrophilic,
25 hydrophobic-hydrophobic and oleophilic-oleophilic interactions.

101. The method of any one of claims 68-100, wherein said medium that is immiscible with

the liquid droplet is a liquid.



15 disposing said liquid into the reservoir of said apparatus. 113.
The nethod of claim 112, wherein said liquid covers the surface of
the mediumin the reservoir. 114. The nethod of clains 112 or 113,
wherein the mediumis a hydroperfluorol@arbon conpound or a

per fl uorocarbon conpound, and said liquid is water.
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20

25

102.

103.

104.

105.

106.

107.

108.

109.

The method of claim 101, 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.

The method of any one of claims 68 - 102, further comprising immobilising on said at
least one predefined immobilisation area target matter that is suspected to be comprised

in said biological and/or chemical sample.

The method of any one of claims 68 - 103, wherein the surface of said immobilisation

member comprises a plurality of predefined immobilisation areas.

The method of claim 104, comprising disposing a plurality of liquid droplets onto said

plurality of predefined immobilisation areas.

The method of claims 104 or 105, comprising performing a process on the biological

and/or chemical samples in said plurality of liquid droplets in parallel.

The method of any one of claims 68 - 106, further comprising:
e providing a surfactant
¢ disposing the surfactant into the reservoir such that it is able to contact said medium
that 1s of lower surface energy than the liquid of the liquid droplet, and to dissolve

therein.

The method of claim 107, wherein the surfactant is selected from the group consisting of
a hydrocarbon compound, a hydroperfluoro carbon compound and a perfluorocarbon
compound,

wherein the compound further comprises a hydrophilic moiety selected from the group
consisting of a sulfonic acid, a sulphonamide, a carboxylic acid, a carboxylate, a

carboxylic acid amide, a phosphate, and a hydroxyl group.

The method of claim 108, wherein the surfactant has the chemical formula
CF3(CF2)m-(CH2)y-(OCH,CH,)-OH,

wherein
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110.

111.

112.

113.

114,

107

m 1s an integer from 3 to 100, n is an integer from 0 to 10, and k is an integer from 0 to

200.

The method of any one of claims 68 - 109, wherein said medium that is of lower surface
energy than the liquid of the liquid droplet is of higher density than the liguid of said
liquid droplet.

The method of any one of claims 68 - 110, wherein the liquid of the liquid droplet is at
least one of deuterium oxide, tritium oxide, an alcohol, an organic acid, an inorganic
acid, an ester of an organic acid, an ester of an inorganic acid, an ether, an amine, an
amide, a nitrile, a ketone, an ionic detergent, a non-ionic detergent, carbon dioxide,

dimethyl sulfone, dimethyl sulfoxide, a thiol, a disulfide, and a polar ionic liquid.

The method of any one of claims 68 - 111, further comprising:
¢ providing a liquid which is immiscible with said medium that is of lower surface
energy than the liquid of the liquid droplet, wherein said liquid is of lower density
than said medium, and

® disposing said liquid into the reservoir of said apparatus.

The method of claim 112, wherein said liquid covers the surface of the medium in the

reservoir.

The method of claims 112 or 113, wherein the medium is a hydroperfluoro carbon

compound or a perfluorocarbon compound, and said liquid is water.



