METHOD OF PROCESSI NG A Bl OLOG CAL AND/ OR CHEM CAL
SAVPLE FI ELD OF THE | NVENTI ON [ 0001] The present

WO pnoef9476n rel ates to a nethod for processi ng BCT/SG2006/000029
bi ol ogi cal and/or chem cal,sanple in a fluid droplet.
BACKGROUND OF THE | NVENTI ON [0002] M ni aturi zation of
devices in the chem cal, pharmaceutical and

ME"PH@BCOWOPMDGESSIN@ADHOE@GI@A@ AND/OROHEMICAL

m crof | ui di c devices that rol the flow of liquid
and permt the perforrr%lé‘ﬁg]ﬁ nunber of chem cal and

bi ol ogi cal reactions. However, such devices do not
al | ow downscal i ng a conventi onal %ener al - pur pose -
cheni stry | abor &1ELD @H"BHEI:N\ﬁ@Né' @Ncr ochi p due to
the | ack of appropriate m croconponents, such as

[UOO!IPS[EhB @%ﬁtf mverition flaéd foed fettodrioh@rovessing & bidlogical and/or
devices do often not neet mixing requirenents.
chemicapisampledn @ flughdigpleh- wel | design, typically a

multiwell-plate, is frequently enpl oyed in conbination
W th autormtgg Ng’lﬁk?% s. However,
such a wel | g% ms Fncreasing challenges upon
further mniaturization and one of its nmajor problens

L 02) RARkALz&n [ @P03evidee mani ’@i&ﬂ aghiepticd)f @haphabsatical and
as recently received considerable. inter eLsAngue to the

blOteCh{)@%llCﬂl ‘?1@ yagfeadsts t&?lq”?ﬁelﬁ%e% icrflwdic.trvices gkt qogtrol the

flow oftl rehé ?Eﬁf&llﬁin%é of ARARBELSF ciRnfeal 'aﬁ& ®idleicaNBdctions.
ent a p I cation WO 2004/ 030820). Several .

Howevexa budbrdexicehidp npt dttyw dewesesling eaonvensionali gererst/Typosg Fhemistry
bi oI

oy o8 S BT AL LR CBL MR, suh s

microsepatatdrt i mmabﬁltaeatﬁm@enﬁord; spéletdevises slor bitersyots m@ht mixing

requn‘elélfent%I %ﬁ Wg,t En‘pn gn-v[ eSelgl%Bb'@jc w)%é}ggeﬁé%? 1S %equently

employ%éiI IiA %@ﬁbﬁﬁﬁbﬁ twith weteamitddSAWing-Vindf wadting devieds. dawever, such a

nst news (2002) , . 42-43] ctrophoresis
6[5@31?589%1 glcrqaspg@%agf:nggp upoE;Brt%:ﬂ 1230351 ong of its major

problen%sgﬁ e3&%}at1oﬁnd | ocally asymetric envi ronrrent s [ Dani el
al ., Langnuir (2005), 21, 4240-4228]. However,

'{(hﬁ)?; THE Lhathuldiida o fldRsh1em ks ﬂeU&QIytr@éHivéaRﬁ)h@iﬁbﬁBIeflﬁferest due to
perform ng sequential biological processes;

the possibility 1of isodatingradhaadbing kame@: aoa@etOSthaquH&r/ﬁ%m@M%range (ct.
e.g. 1nt9191g{1c9{a1 Egt@ﬁﬁt é@ﬂgﬁf&ld% %Of)#/@m@b?i devefal FBIRH-£2 )éhlp (LOC) micro

ur e er to pérmt such a separation a solid
total anplyaseﬁuﬁAS)j snd didbegical imictheteetiomschaaical S)’Stemrse(BloMEMS) have been

| et - based systiem o
develo%egj ngnog]lngt Wgrgb@/ gﬁflg’[sﬁvgn i%ﬁ eag%g 8{‘ Xrggi&s 61§%1ﬁf’a8es such as
electro‘ivmeﬂhﬁgibﬁﬁﬁégﬁﬂc ;(EW\@?) qabllaug MG kit Gl o Ay PMSU Let, &2000) 77,
i.ch avoi ds these di i sadvant ages.
1725-1724, FIOAERIRPIE GRS (ﬁ%f@%&gﬁ%@g- ehatJrdevy 005, 52431,
dielectlopi&ratit 90adRbPd, PER.@ TRl N b Rh-PCRIHESDOMNT 42 299-309], and locally
asymmetric environments [Daniel, S. et al., Langmuir (2005), 21, 4240-4228]. However,

these methods lack the most important - operation for performing sequential biological
processes: the ability to separate/purify/isolate starting material and/or reaction products from
crude or complex mixtures. In order to permit such a separation a solid phase needs to be

introduced as part of the droplet-based system.

[0004] Accordingly, it is an object of the present invention to provide a method for



bi ol ogi cal and/or chem cal sanple. The nethod incl udes
providing a fluid droplet. The fluid droplet includes
wa@eoorimssd phase and an outer phase. The outer PEES&2006000029

imm scible with the inner phase. The outer phase is

surroundi ng the inner phase. The inner phase includes

t he bi ol ogi cal and/or chem cal sanple. The inner phase
processiﬂ'l%a shérgicaleshdfor bivlddieal emuplepwhizhtavbids these distussedodisaskyantages.

The fluid droplet furthernore includes magnetically ‘

attractable matter. The nmethod al so i ncludes providing

at | east one SUMMARY UERTHE INVENHON such a

texture, and such a wettability for the fluid of the

i nner phase of the fluid._ droplet, %@at t he fl_ ui }

(905} Tat one 4apass the, RRSENE YPIHER IOKERT AcTEEof ph Rrggsssing a
: i 3 i i i . The fluid
biologioft Aihertie) SEhpIG TChLNG hAR RS, 0RO bpIe. Th
droplet imeludes! am it iphaserdd snpmitérophaseglhe girtercphinge isnimmiscible with the

. bi ol.9gi cal and/ or chem,cal [ . [ :

onr S S SO SERE pETFRL Syl T8 At e nctuds

biologichﬁiﬁid/’&%eﬁ@crail Eﬁh;blbﬂlghd naepplsist ii:o?ﬂeiﬂedbfremftha iedvidoropdng by the
relative to t a east one surface exposi th

outer plase Ghei By GHORle) SrpERRIE I BCIYAes, MASREHAAE Higiie, matter. The

method hisE lifhluddd PRELdiHS aflehst ChO QlirfASPERS surfab€is JTw8EH 4 Rkture, and such -
provides a fluid droplet. The fluid droplet jncludes

a wettabalityi fonthe fhhdgbtha frenes phasgtof the,feid airoplefe that thedlyud degplet remains
. i ) t ti .
intact u;?c]'%xglpe?xﬁ% ?(gﬂt%f)rf%ﬁfeﬂft ARt &bt Ba «gdl%d fulh€r RléhEs Qﬁgis%@ﬁxe fluid

I's immscib Mth the inner ase
droplet ofitotthe af leastchnetrsopfaest Thmeetberd elso pivdedss perfotveing|aprgcess on the

T N

further iﬁBMHéf@Ui@l]@llil@ﬁ?f b&i?cbﬁbi&ﬁ thp hhlﬁi_adliom rdzttivieetaﬂte Tj_rlast (éne surface
magnet | c. attractable particle inclu a ligan

by expopRiing SSQBAAO SRR HALOBORAGE DS or O
(oG8 7a R eers, 4 sbrerBat grovir A5G aRpfEGme Bl aropte

include§ 5P RI6E phakband hwibeterlpiaRbaind Acddtiase @ngrerioaly gtrasteble particle.
out er phase and_ at_ | east one naqgetlpallépattr ct abl e

The outgphase|af ther fidrdroplstiisi imemisetbls BB JhginRgE Bhase of the ipid froplet.
]l P infingh@ ifrier ipHR¥eS Thé htheniphlise of th
The oo 0B M USTERRA Oy L i Rl o
fluid dopletaist shigldeddirdm rthe dnvipamgnid by hthe seitem ghageyjldie at least one
Jthere ' £ 10 r t t. : i ;
mognerigify Gc I bARAR, bl 9" b ! cop il i Spdie, BRogical
and/or dhemid¢aheanplphase, surrounded by the second fluid
formng the outer phase. The nmethod further includes )
[0007] th yet atfurttleaskpanethadgvantion girbyides & mgthetbhpg forming a fluid

partigle. .-The magnetically attractabl e particl
aroptee? i B g RN, 65, PR AP By L o test one
magnetf?:iaﬂ%' QfiacableaneiQs. THankEad ilutek providiag adirktdilid und peoviding a
i ncl udes di spgsing_ the at |east one neti.c g@% ‘ 1o th
second §id et & B SaRe Fehahe ftsh fKe The Bieghd e i grgeontacting the
first ﬂug%g A I@Tée%\ﬁ(gfuﬁ"ﬁe%%ﬁﬁrﬁé[aoﬁﬁﬁﬁ] drc-ﬁ%l@t thavRBkided atMidder phase

tter understoo erence to the detailed _
and an detsc phasei Bire fusefvidds Sirveng thei innes phpsen surraimded by thensecond fluid

formingh ﬁ{]‘?/vlﬂﬁlltgmﬁt L'Qs%. e rIIrPeltI?oSd %%e} Ii]l%h?(fég %ﬂ@flh% 184:R8h iagnetically

attractable particle. The magnetically attractable particle includes a ligand that is capable of

binding a biological and/or chemical sample. The method further includes disposing the at

least one magnetically attractable particle into the ﬂuid droplet.



[0009] Figure 1 depicts schematically various contact
angles g of a droplet on a surface (5), which is flat

w@ 200789478 , convex (D) and concave (E). The drp@i/e62006/000029
i ncl udes an inner phase (2) and an outer phase (3).
[0010] Figure 2 depicts a“droplet of a high contact
angle g on a surface (5) in side view (A) and top view

(B). The ﬁmbﬁﬁ SORIPHFONOF THEDRAWIRGS) and an

outer phase (3). The droplet also includes
magnetical |y attract able particles (1). [0011] Figures
[01)’08;3 ﬂ“h%lrﬁeﬂlmplvaﬂ bé Imtter nmdcrstmhdswith)efannlcearﬁO ¢ edetailed

i ncl udes funct.jonal i ze e ' -
descriptBH ; Wit aiopsdpit o cBOopgen bt aBe of SR qnd the
accompa@}ing¥eawingd)ligtwha@: ow a surface (5) is cont roI | ed by

neans of a permanent nagnet (20), in a position

0011911:1111 el P dePﬁ“tsS suhtaﬂ@ﬁcaa@) var[od Iidhtaki gngles BBofshalmsplet on a

arice ooyt et bt B neel B Sl 2B e ARGES g an
1nnerph%lér(5-ct edén| nt?:rl[rqlgge?(h) Fi gure 3C shows a droplet (6) as

3Aor 3B on an el ectromagnet (7),

[Wl()ﬂi*’l ﬁ%ra @opRP oR & MAgh @(ﬁntﬁ‘ét IeOOTBﬁ QteiuﬁfaS@@) in side

ove or be ow respect ively % ure
view (Adlepd mPSVlan@QhThg droiet dreiudes fan mn@dvhaﬁ@ ) 8 aafouéer phase (3).
dd | et
The dro;ili o lﬁdtﬁg% @Egrﬂjt ?ﬂ %%éa&%l?ﬁ%@iﬁlg?&le)avf :\(/:vo? B) rople

g&ﬁtllc Wes‘%ﬂﬂ&% aﬁg@let%%rmﬁergﬂﬁﬁéea&zaaﬁéhn ofited Sﬁ&@q& that

nvol ved 1 n a washi ng process | ocat ed
mcludesahncmo&ahietdaﬁagﬂeatalut dtfrantablé patickes 8)sn rsfd@oeeve 5hhe pesition of the

ch t hat I
droplet trtfg?\f/ iacslu c? @}S dilﬁ&ﬁax r]tleeranf Q? §'pd %ﬁ he o%géét gﬂgéle‘n ? ggsmon
relative toSthe 0G#eq5( C) . [0015] Figure 5 illustrates
schematically the isolation of target matter froma

[gormy! Iﬁgux‘b BBédhgwytaeiréﬂlet) (b&) aif rayti 1ngerqotmsr|r (23;:&1 anter ghase (3) and
un Ll cou ed to a
magnetlﬁéé) ?ya%ﬁc%ﬁ Z@t0339%0€%¥tr?ﬂe)ﬁ £X1). P [0016] Figure 6

@ﬁft;ﬂgnge SRS B AR BEBLELATPHS on an

electronﬁ%ﬁétd(? OwhithCisi D Atdnibee df oLl cRtleytr@hignatst sbh €rom above or
particles (1) in droplets, isolated, washed, thermally
below rgspe@tyely neans of thin filmheaters (14) controlled by

{0 ilokiehth Sk Vbt BREPLSE 355 s tieEH Rl in  dropler
(6) by Iflceaﬁg b Q%e&&r@%ﬁroﬁl%g (1Y H&W@WA)Q&S(\P@QS sidé @iewr (B)Wdepicting a

i ndi cate the dirfrection, which the sanple_is noved.

magnet [(wlmdepuagaw@cer (@ep& second Keonleiomplven o WRhiE BIogE may be
located \%ﬁli [s&rf% {]l{rﬁl% g'sl)f( amxzhfcﬁetﬁé‘ ﬂﬁﬁpdﬂobﬁf ithat includes

urmn a slurry of

magnetiamhiticed (1 aad]dn (ﬂhéﬁ(Z)fanldtcm ouxnaphaae @)S&Ib?@ﬁ‘fpél(@)mg netic
particles (21), and incubated at roomtenperature for
[m)m] Elguﬁ. Senusmsdsusn]gemamaltay thietisol #Bgy af twugesmatterfzonppagmple.

A leukocyte (lﬁ?c 191% A Suita gé ant1gen (11) is bound by an antibody (9), coupled to a

magnetically attractable particle (1).

[0016] Figure 6 depicts a genetic analysis of a blood droplet sample using the method
of the invention. Leukocytes are bound to functionalized magnetically attractable particles (1)
in droplets, isolated, washed, thermally lysed by means of thin film heaters (14) controlled by

thin film sensors (15), and processed by reverse transcription (RT), followed by polymerase



applications. [0018] Figure 8 depicts DAPI-stained
white blood cells (22) immobilized on top of Dynabeads
w@Dbsosd1ad CD 45 after washing. [0019] Fi gure 9POBERGLNG000029
absol ute nunbers (left ordjnate axis) and relative
yield (right ordinate axi SAI of | eukocytes isolated
froma drop of human blood ( ), and 100 nl (); for 100
chain readtion!(B6R) amlh pyrostquienviog YPEQN Top aropis andigatp digcdiesption, ipgvhich
th é % af t 10 min. [0020] Figure 10 depicts the
© samplE IS TPY atlon anal ysis of a RT-PCR in a droplet by

B AT TS PO DR e, S fom o1

ul fresh@apallm@zakhcﬂa Mefidn ﬁlcﬁﬁ whichlie mikddawitied sbisiynef ?mhl -CPpi § enchCDA45-

2_thernmocycler fromM ar c in
functionglige RO BT RIS (200 A ARSRIECS, S0 RE G E Tor 10
min. Af& GRBHIRE Wi Wil IPBSPALY OBSAf hhaVBdeniret tead§ fohelownstream
cDNA fragnent anplified (Fig. 10) by capillary
appllcatéllnéctrophorem s 100 nl CD45/15 with about 1400 white

bl ood cells or a_negative (no ). CO troI
(O Fizgre§ lepietsiD ABER A Wil B SO O ARG on top of
%;@egw sulting in a PCR product of
Dynabeé%S@% %g/dleI)d 20.5 ngIIln‘? 1: marker of 15 bp, 2:

@Ibpl 1 1§III1IT§ rdegl%ts MlIﬁﬁé' mﬁﬁbe@so S BrduIizQ@ aﬁ]s) ﬁidgﬂéla@ivé Field (right

ram anal ySI s obt ai ned f1uid (ﬁ ase

ordmatq)gms)gﬁdaldtwym 1$1ﬂat13<h éropmdmmqﬁhqm%@lg%l)) @ )G (@); for
100 nll#l 02 fI'Ie rﬁ 1efthofdi§& %Il%eu%o%)f%sqgggl% gﬁ&Idlr A of the

base positions al ned et - based

T ot B Pt R s

time defeBtidiC) - | abel | ed goat anti-nouse 1gG (vvhol e nol ecul e) ,
coval ently coupled on top of mcroner(r)

Hepey Emuaeri!} ldepucts paclting lcoe(@nilysis b the. ot{tagggis]’CR, nyedusts. One
I I f I
peak (’Iéﬁ%%&i?gﬁh& g eo acIlgé(I Iu%?%sa% bh i&dh 9 théYn‘fIchlI?lethrcIig%)IJ Research:

| on A
Ty=84.6 3CPindTuabesohe PCRprolydtaed Liitth cveprodid®).) and B (hydrogen
peroxi de) turning dark (bluish/greenish, 24) after
[e0ae} Fixmrwi 12h depietsGheMerifg@idd DC/tRbtidetity & the cDNA fragment

a5 S UBCRARIRAE P AESHTn ag ie ios
e QPR e VI o, 0CThoartn ¢
rineral oAt IHGH (BY CEMBCSFUTE A Sh BTG Pk b D PO neD. 1:

is about 0.5 g, fast
markerton?ggﬁ g’ﬂ ?rggmi&ﬂg I%?tkgéowg?%o K s 1) can be

i(?lfz%!e 14 OQ@ﬁLtSF' HUbSrobfhnd e phsll§is f Whtdiged exanes-phase
orm process oh the biol ogi cal and/or
yrosecm@eﬂng af the qudncﬁcésbmﬂoérllﬂﬂﬂﬂét whi ch i ncl ude
noving the fluid droplet, nerging
[0024] Figure 14 depicts a pyrogram analysis of the first three base positions

obtained by droplet-based pyrosequencing using the method of the invention.

[0025] Figure 15 depicts surface-bound fluorescein (FITC)-labelled goat anti-mouse
IgG (whole molecule), covalently coupled on top of micromer®-M superparamagnetic

particles (micromod). -

[0026] Figure 16 shows the colourless solution of a droplet (23) containing the
substrate solution A (3,3°,5,5’-tetramethylbenzidine (TMB)) and B (hydrogen peroxide)
turning dark (bluish/greenish, 24) after reacting with the GtxMs IgG FITC/RbtxGt IgG Fe



the fluid droplet wwth a further fluid droplet, mxing
the interior of the fluid droplet, washing the fluid
waelecoplet’3by neans of another fluid droplet, anBCT/SG2006/000029
splitting the fluid dropl ef into daughter fluid
droplets (cf. the Exanples for details). [0029] Figure
19 shows an exenpl ary apparatus using an x, y-stage to
HRP-contrdi prpbmemniageetid piadidiesopletgon rthe Heactionh ghie ofuperparamagnetic

. t i ion. A Tefl ol h
particle 28 EE ke Vel tiont B S atRodt 21 Pred by tape, is
relatd yel '
RO i adeRpSity AR o RE dTRRE PORTRARE nclbhod of
the presegit iﬁ?vér)tion[ Pﬁia_% the g:;w _ehei’gaﬁhxawsof ’d_&tC_lhtillnt\lsﬁ*]llitzlllq o ab?ﬁ)o-S g, fast
. washi sol utign ne an initial washin
heating Q{ﬁwgﬁg&&ﬁﬁéﬁoﬁ)&ﬂ?%hf?@b%i\;ﬂfﬂ?q% " obt ai ned byga

uent rt.her shin B f Ah . .
QPR et eairs i pdoleg bt Rerthatios apresess g ghe biologiea
and/or chefhidal %ﬂﬂgle WRSHNg desplet wanchhatiiiy novivigatheshad yiroplet, merging
_erythrocytes. It illustrates the effjciency_ of washing ..
the fluiddtoplch Weibrrgioether B FoRle! FERYE NI OF FreLud (FFRIR. pashing
the ﬂui?lbq%gélte{ QY esz[rﬁeéis th&P ARt H:Q;?let,[ 2B Litkhgune fBild dlfo let into

es the nmechani sm of pyrosequenci hg. DETAI
daughteDRGGRIrGEOKE fOfhe EamphesERTdeRily) 0032] The present
i nvention provides a nethod of processing a biol ogical
Wo29]oFiguhetd staiwssangxiemplary eppasatiousing an i Y-sigge i panigplate the
. rocess, .4n c a e : a peyd o
fuid oGS F b GREGOC U Fher pRAGRCRRRARE  SETTotRaP 1 OlpEbhous
fluoropdlpmedasvpicd glays bHdef fiaed tor itapen.is | mowerd) rélativélystoanac etationary

pers e Y PR3 55 AT g0 ™ =

f ' ' ' terials of .
Bp3bREREe 3B ppuf ohy caReTolfs. WREAR s R, Sed 5 an inita
washing (%) dndlah Quilitignslavashig sdaitieatobthifaddiy a subkequent fuitirert veabhing (B)

of the sugipyamabarit Ror el e Sares T STy B ftution harty
contain?@ﬁ?leﬁythﬁcﬁeﬂ eIt TR dtAYes SRB R Biety’ & Whetlihg SafMiph &inge droplet to
allout sanple, a sewage sanple, a ground water
removesaythiosyten whagh wabew fwgsies o Wa%ﬁlgeol ogi cal sanpl e,
a food sanple, a blood sanple, a serum sanple, a
[ﬂoééhﬂlgléigigl dlushiaies theemechapism, of PYERSEBIeNSREpl e, a semen
sanple, a lynphatic fluid sanple, a cerebrospinal
fluid sanpl e, a nasopharyngeal wash sanple, a sputum
sanpl e, BEFAJLEDRESCRIFIION OF: FHE BNl e, a
nasal swab sanple, a bronchoal veol ar | avage sanple, a
[0033L Fhe Ipresentr wvertions argyides 2amefhiod efaproressingna diglpgiedlcand/or

. fluid,s I [ ' :
cnnic o 3, | PR SRL oroe SRHUSAI rosks oy cn b
perforndlih 4 fRidanpheniaarized bcaley&htbelosgnpl e, a virus culture
sanple, a nail sanple, a hair sanple, a skin sanple, a
f@038nThe sanapliel may be of nhp otigom Ismaplifer; instanes dub nbtalimited to, be
. Jinpnfection sanple, .a production sanple, a dru
derived,Foup AR AOSRE) R, BiCOT Bt EuieorBp ey [l D dEripross, or fom
organicS8MRloRganfc RIzB4:RIY oPlsGRAERE bP biclagipalCoriginl MRL6kdingly, any of the
preparation sanpl a carbohydrate preparation_ s

e ) anpl e,
following spaples SAeALITORIbEact Aiedde the SroupepHEiag Ol 3oL saniple, an
air sample, an environmental sample, a cell culture sample, a bone marrow sample, a rainfall
sample, a fallout sample, a sewage sample, a ground water saniple, an abrasion sample, an

archaeological sample, a food sample, a blood sample, a serum sample, a plasma samplé, an



conmbi nation thereof may be processed in the method.
Where desired, a respective sanple nay have been
wee@pooressed to any degree. As an illustrati VBCT/SG2006/000029
exanple, a tissue sanple gpy have been di gested,
honogeni sed or centrifuged prior to being used with
the device of the present invention. The sanple may
urine sarhplet hstoobsampie\eesehen matppbpaﬂﬁdphalmcffhmdﬁ;mma & ¢m¢h§08p1nal fluid

sample, I}ﬁs?@}?rf ofa%ég}on ‘gtx amgp S Br rp§9 ng)ﬂ%luc ? 8{3%16 g throat

swab saf@ley raufds@mwaﬂ)esan@m Lhclbmndlcamedlar aa\mgﬁlsaxdp],e a bronch1a1 secretion
pol ypepti de, an _am po acid rotein, synt het i

sample, BRI ERIDIS B GENOHR L SE0R5o8 PLavGH Seribleh P Sampte, 2 tumour

sample, QLS BhmPRIMAQRI {shple, %rbelun&ﬂﬁ@@ bfmplbeaice@llysate sample, a virus

conposi ti on a neta ipid, a car bohydrate a
culture sammé, rranal mplerﬁ baiy 931@?1611% kin sgmgple g forsmgicraiwle, an infection
A 0r.uq. g t tﬁf aol
sample, %Sgérﬁm})%gg{tﬁ%r eo'fp.%2 éuﬁo er exar és ?Ilrlllg I dlgr{r . 'blflt P e_’ :
biologlcar enoderuld produetibrt e:ampie,salqnetni;i prepefatian rsemple, aglipid preparation

seS|onof net a and a qutlnofa
sample,  GRGARYE BERBRIA: S kseaty setnen ) piiehisdial Bhe or any
combinatiéaPBBEbP haff beApioBssed & e wisthod. W}&f@ﬂémm 8 Mespactive sample
pat hogen, a radi oactjve conmpoupd or. o

may havsobgsnriueresrssediieragtdegree. Ag aaﬁ %%axméﬁ 3 tigsyfspple may
have begi?ghéeeweh &8O Ridel Ok légﬁn it9 ¥ein@Mused wiflethe device of the

nent1 oned exa O ten, but not
present imvertiaya Tk pampleenay. gﬁh@mﬁm hawert@rsm geeparsdl ipfqrm ¢fea fluid, such as

N T
polynuclbﬂﬂiﬁera niicleix acid| & peptideca palypeptidenan enunmzysld,@rprpm almyatheuc

SN TN TR TR T

composRidnl fal Bdtad a Qipid,cheditbRydrateAs asrabingtoryexhemisey Itrbéuct a drug
target matter may be a gkggoun nown qr theor.i.zed hereof.

candidatsomolcalon Ao e TRFPHCpf EB SOHARRIG Gh R By GRS Jhereo

Further %Q%ﬂgfé@llnﬁﬁ&@ &6 ared Mol ithfeC A5 @ duliferiRMPdea tRYalf fsuspension of
i nstance 1 nclude a solution of such a precursor

metal aldeyypodadolution ofipmesal iex gmnyecor@m@mn thefeeky At Wiel @5 & syegension

of a CQF %uvc’pl%(:t eth%og@gﬁg{‘ {paﬁ‘?&g%ﬁi PhdidacBve g:éﬁg)oﬁﬁk? or of any

nt 1Icon’ may e use
combmawbmt itfeyedfhdt tlypmldﬁst«)mhtthatl aasample0085] firthermeregénclude any

mat t e sof thereof may thus be of any nature.
combin t@%fﬁ fﬂﬁ‘é’ ‘{Jﬁ‘tmﬁ’ﬂeég not linited to, a -

| | t
Hﬂ)@ﬂﬁ%ﬁg& Butalgotglééﬁ%%g%uﬁ/, gt? | %n%lg%tvﬂlg el%ﬂlgﬁ glfn Wﬁfgeoe @xd)ected to
include@tRE@t @htler & &phdchabt @hdi?édﬂ/ i$atch emboiidednesiledl be illustrated by a
conmposi tion

: a gl ycoprotei a radjoactjve co
mmbergR| qRamlest o RESet PGt PP HCpBY Sl 4 GROIBES 23S to or
includeP 3 RROSH Cplél "in@ rlgﬁﬁy Se QRGMAICR! ob@éiﬁ’ﬁ’toi%' 4 p&[ﬁedad} enriched form. As
I norgani ¢ chem cal” conposition, l'ipid

anothercexatmphey direataeget ala@t@nmw éw@rc;omnd kppvn@rél@ﬂ%ltzed to b pfainable
from a ?:g%gﬂaéﬁnﬁnﬁ% rﬁeangl oga%gerﬁwaleﬁ#lcgss R #Hlls4se the samyle may for

CrOor gani sm or_an
instance arehideat soditsont dfesuelot précurserbonipoent ssihshe axhmpteangell culture

exampl e a

mcin 5 el R RGBS BSHEP A ent vention

may be@stdRTEMER thiSpe bf combamiagit ai n an affinity tag.
Exanpl es of affinity tags include, but are not limted

[6033] Ofthdarghk MditeP BN pRBArsor thereof may thus be of any nature. Examples

include, but are not limited to, a nucleotide, an oligonucleotide, a polynucleotide, a nucleic




or digoxigenin. Were the target matter is a protein,
a pol ypeptide, or a peptide, further exanples of an
w@pdornd47y9 t ag i ncl ude, but are not |imted to,PCT/SG2006/000029
ol i gohi sti dine (such as a7penta or
hexahi sti di ne-tag), polyhi'stidine, a streptavidin
bi ndi ng tag such as the STREP-TAGS(r) described in US
acid, a mpﬁ&qta paippeptide; mnamﬁo%ﬁfs/a(mam 4, sylrj&epgtpeb{mer a biochemical

21 or 103,493
composiiai BEI ERUERY DN GPEPAVRD oh eSSl PuiSFE, Lgtyeation, o
polycatah@'ﬁ-r)a ?@ hogayl ) bl rkﬂleﬁﬁ@ill d@nﬁ(ﬁﬁlﬁ)n, kb AGoprpici athemical
t he sequence Asp-Tyr - g
composify J@,_ ?\é}?l%?) cgg}gg glr%e at qpénbp?at%tiyl Plbeﬁ%‘ try product, a drug candidate

molecul%,Aﬁ 3Ir§% m&@&ulghﬁ n@t&bo@?é g&bﬂ Metyifdsy o micbé:@&Msm or any

protern ( \/ epi t ope of the sequence
combinaGions Eregedd lﬂ @mbomr@ntsr Wherd the Aarpetpmatiey ig-fopgparaple a protein, a

es, I
polypepgﬁ CREND R 1d l%c&%lc g, Oké’lgﬁlpcﬁQ&tﬁ/g\/la&)&l%g{n%/%%detﬁ% ﬁ“hha contain
an afﬁnﬁyatagemamﬂes of ffidigpagd wecliide, bt tard\sor-lanijed wubiGliy,- dihirophenol

. t.he he nin HA e 0 of the seguence
or digowigpaiy GIEYs s PRt s TRGL PP A ZORAP e oF fy Reptde, further
examplRRITTa AR M é’ falgeln&ma@ %ot heto® fnfiRE ke, rolfgomsﬁdmé (§d¢ﬁ as a penta- or
sequence Lys-Leu- |le-Ser-du-Q3.u

hexahistihae-@2, éolwmsgétnenat fteeptayidling bindingites aiB?fbl as atge STREP-TAGS®
descnbe‘a%w,ﬁé‘}‘)%tﬁ é#g)% Btio @US@OO@/@UW?@OUSd&teIﬁ“S Sif6f1'2@'6r)6 1(8%193, an

e an ol i gonucl éotide tag. Suc an
1mmuncxgllobglhn ucdeendiind emalgsedupdifgr pretstnan @utb@lme%ﬁﬁ@ferase (GST),

cahnod@%n@#éf@ tg ggg?gﬁ@iAb%%gu@ép gegé) P(\%/fgéhgg%ﬂll I tc%/mpfsgéﬂ’rn&' s-Asp-

Asp—As@-@\stIg&tGIjr) Wi thBi MT70r epitoperc iath-$ar-Moty T lplaGI'y ny—GtreGhl-Met—Gly),

et matte [ lustratiyve exa
maltose gl PP BSMP Do tENE L PR it ATLeBre ot PieeSRa gEaY-Pro-
Glu-Asp-BFSTGRUA s fof BBYed bindplék BHRI2YRPEdtEINGD] thx WREibaey Stomatitis Virus
proteins. {003 ] Inthe nethod %% t he pr se
Glycoprofgi (Y S ¥rC} pRitame st o wearensa dystl %M‘%ﬁ%ﬂﬁfgﬁuﬁl%
Lys, thd ﬁ%ll%%ﬁﬁ i) I@A? tdf)e%rf% s%ﬁuen%b' q@r-@’@o—@" yH-AGHIVh B QBB Tyr-Ala

e exanple, it may be included in_an
and thé fimpe” pmazpe affthe trehscaiption fagtog mdpyétof (st seqpence\fylu-Gilp-Lys-Leu-

I t
e Y RESGEEE A g FPRLE Y BB o
oligonutleotidig ean mfﬁmvt;dltag may |fufthercoop|bet an| oligonicleotidsr tag. Such an
h I ' .
G R TR
with a édﬁ%lé@kﬂt@ﬁy dtguerite! AUespectivepdEhitp sag@ag bie heshtddewithin or attached
functions as a sel forganising V|rtggl reagtlon

to any parhabtie. targek mattar. Ao uatativgyexpepls iy §e Sppiehly fused to the
amino tg 1H or tolth&TBUH Sy eﬁﬁlhﬁ@é?ﬁn@%\g%heaa%@n&%ﬁohéﬂ &gplap gﬁ)telns

pout 1 pI to-a vol une in the range of

gﬁ)@@ 1Ptht rHéth&FoPtﬁQ ?f’eséﬁ Qm}&mor?fhe%léﬂ@ él'éBIBan'dVbrtcﬁ@mfc@l"ﬁﬁlple is
pout 100 l'ing of droplets of a
included dh wnBuidbdreplet, rauch @s ai hqmyirquﬁts éﬁaaneﬂﬁamtwg rﬁXémple it may be

e A5 0 SUAE DR 18, 00 3 R ABRERG i
ﬂmddﬁﬁ%ﬁb%@@ﬂm@&ﬁﬂgfaddmoplet of large vol une (such as

e.g. 2 nmM), the respective droplet may split into
$0037| Ghe dﬁethd)dabf tivhewentvnt incivdegpavaling adbid ibeplet. Suelfurther

litting.is undesired when kY] out .the hod o .
aspect, e BRoSG RN GRUOI A1 AR g] SRk MSPPISt B dpr-gpogpotpin As will
become BmBfechedh frhd!Fsl10vang eafluldy dfdplet as described herein functions as a self-

‘organising virtual reaction chamber. The fluid droplet may be of any desired volume. It may




determ ned experinentally. [0038] The fluid dropl et
i ncl udes nmagnetically attractable matter. Typically
wo@nioy/oo1189 phase of the fluid droplet contains PCT/SG2006/000029
magnetically attractable natter, i.e. either the outer
or the inner phase of the fluid droplet. As an
ilTustrative exanple, in some enbodi nents a magnetic
for instahtahareauaiums imtieanngsdf ¢ﬁﬂbdu1rrhy1 ﬂoeiblont:l oded vplgntetia the range of

about 0., shieaBRE PG bt e BEFES 1P e SF SR 4 g 00 . Handiing of

droplets %!ﬂ%%ltl‘md)iboﬂé 1&i|dhndﬁ3fﬁaﬁlnmgm&hmhoﬁmgmatdquﬁe tfaxtier adaptions of
es inaliquidc

e S s G T O I R s
droplet Qﬁ %es@gluﬁ'ﬂ: Gu&? A5 RY. Eye %rh) qhd Pesﬁ&ﬁwtaQ{erIEh thaQUSptik into smaller

urd dro In this case the inner phase
droplets@;enfqgmtachsg arsodagse re qedowditiing istundpsiredsvhen Gty out the
i l.l.us ! | fﬂm QI? itv b
o RIS AR g, 5 0, SR O sy e
deterrm:limmxpémméntslﬂ);em es contain iron as it is required for

their netabolism A |large nunber, including Neisseria
[9838]r Dt fluiid siraplet dNclugenmagintically, ammbﬂeonatQXaﬁmléally only one

r.rin and act rin. Lr tak
e oLy S ML 18 0P e
inner phasd bf 16k Eid ddoplet.t s Beilluseativierextdplei hmle elﬁbdidiments a magnetlc

present invention. Oh r ba ri xi di
i sy S5 o oo o TR gy T exampt

commefb clal ysﬂaﬂﬁbl\éeme)fmlcﬁ” choﬁ&d@ﬁ@ﬁﬁfeﬁﬁbﬁ)oﬂ E@SL6MEHMC fd@netically
eriumis bacter netallireducens. This bacterium

attractabta;partwgnsam 4 Yiqhid ¢amderufen Feroier E¥psbensNE h&%%A Iahét Fegpective
ferroﬂuw eﬁ{}ei‘ﬁstaq{c tblé%a W& a ﬁ&?ﬁaaﬁ%ﬁg' d opr?n IQ)Ql'té?%)hase of a fluid

he ou ase 0
droplet.i Inshanzee gl mnbxeplhase ey for mastenge [beranl atqmpds sqlnfien. As a further

111ustratm%get§{grrn|8 mgr\{m ru!(_g)lgr:}‘é%l[pl!ﬁ? enru%/rb?l%y ::Pfgglﬁ? gge% mfa %)Hefesg é)l%b ef ﬂl\}\})d droplet.
Many bActeRsIPReticy Somtaint msn dsTitnByeduired lfmstlﬁrrqaetabdsiim M largg number,
by nmeans of reco ,Nt gg SSI 0 ﬁ)lrhnl qu E“t &
including Neistegiongriggiidin : rghqegen Qvlea trmasﬁrgp and/or
lactoferti O3cH-uake 8¥stéms. USﬁé]ﬁbadtéﬂaUﬁianaéﬂly Glneé@i‘ﬁﬁi @mbodiments contain
magneti'cal |y attractabl e particles may be included in

sufficiepthor fibe vaedin the msthed 95dhe presen ipygatioe. Qs hagteria reduce or
oxidize 1Vlr(gr{ %?1& @ Q:%}ltaF@t al mﬁle{) %@ﬁﬁfe fRIRd I ATE i dstdaife examgle of an
es C

Ic partic unctionalised with speci
(anaerobi‘cﬁ iirintnedi@ng thactpeinnmas ((Eaobacter waqmlbrqdugensarﬁés bacterium may

ot 50003551 8 SR, e T TSRl s o s

droplet a%el%qha Ruer phsdd ¢ B8 faidediopleeisnfor efseanice dellected to be a non-polar

i, i et B i B ShAS pRERST BB i ropi

(cf. alsga’f)élfmgn%t r&s @Etlv%ug%t&%hﬁriﬁgﬁ &bt GndtRRr b@ltain, e.g. by means of
uper par amagnetl c material responds to a magnhetic
recombiriast ekpréseionderhinianasccsupfigazrpicin ks @bleito METAC Frget mater.

resul ting permanent magnetization. Magnetic partl cles

BROSOH Asryet p dirthexiilestrative exsmple amgneti fragtahle particles may be
a5 b oy FRRTSHER 34y HOTOIOR. oS act e I some

embodip@n@Uthe ghagwtib gadiclés cm b?@@xﬂctlonahsa@ witl kpessfid afﬁmty for target
ous. ot her. sourc such.as R c
matter B soD bR e BT el A s B £ AR £ e pRiBR

[0040] For convenience magnetically attractable particles are herem referred to as



AMBI ON, Merck, Bangs Laboratories, Polysciences, or
Novagen Inc., to nanme only a few. Magnetic
wmanop2e789 cl es based on superparanmagneti c Co apdI/F€mo6/000029
as well as ferromagnetic gp nanocrystal s have been
descri bed, for exanple by "Hten, A et al. (J.
Bi ot ech. (2004) 112, 47-63). [00411 The magnetic
“magnetire pasicles’ ope‘niEngn dadss. ddagpetic nartialesc piagncaftain diamagnetic,

att.racti get matter thr g
ferroma@&vlg,‘ 8 Ean%%?]eglc 81l: SBBCIB ﬁg{o&n g‘la&gll%fn §}?ée9}%érrglg?%l$€ﬂg m@tenal
respond@td & agdehetic ﬁalldavﬂm’ﬂgﬂ éﬁchtce(d) amatgneﬁceﬁelkiswﬂlhom astestlting permanent
enbodi_nents may . ide a surface with an affi

magneti GRRTaNRHERS SRIUFOMEIG PBy PR PRIar donseBPB R g oialy

avallabl@ raat E?rﬁh%ead%@p tHose q)yrﬁl* BiBtceh,264 GSagabiic QJZH&ﬁIB cad§TdH dsliltenyi
es include, but are not limted to, attractions

Biotec, angp @gnouﬁgbﬁg;beagg SempEPE Igc., ps welh ag frﬁ)@l various other sources,
such as 'R%%ee t@pﬁ’!ﬁh €g bRy cfﬁgzcgd@gi BidsHtée Infé?rﬁftl@ﬁﬁl Yiéa! $nicromod,

POSI ar ges, ng, e.g. antlbody-antigen
AMBION rMemb, }aaﬁgsdraboxames,ahczlysniéncns,toy I‘ﬁmagac Ticarte rfagrenendy a few.

bet we d that h bi t
VNN e e R —
Co nanddrﬁ%d]ﬁ handbénnik@libed Afort sManmiply by Hutﬂeh,l Astt alt (X EBlotech (2004),

anpl es, physicochenical bonds, e.g. between gold and
112, 4753) hiol, or georretrl cal neans, e.g. size exclusion,

be relled Diff nt, areas of the sane or .
QO% Y, The magnsee eaclfam%sr B Sesimify 8 rege e iocfigh eleymgeting target
matter ﬁﬁré)&%c%héfﬁlso A6, UEE. al Bévalddt AInd TR tfHysisbioR] e|gn Sevistatic

rrents he ‘magnetic particles include a_ligand
attractioph The imagpetisaprricles u&ﬂdnau sHgh embgdimenis ay Prgyide ¢ §urfa°e with an

affinity ngls ??&ﬁn ﬁl&&&‘ é‘lP) %r‘p eﬁgtghﬂf]{o grﬁgrﬂéc%ssﬁe@@téﬂllso Pepiddes, nucleic

of chenca In sone
acids andm:theh averposndse Exapples énaides blveart inpkligpited tali aﬁgaoglg@mby physical

means, ‘sjlucé} e%[ﬁtsgagk%tjgﬁpoﬁsﬁbl%m&eﬁ% pgg(h{: mﬁo(fégl nCldef"Wz{a%n opposite
chargesSbﬂtfﬂl@bhdﬁngnagogﬂt@bddy@l’rmgéﬁ bilting enttra:honﬁl drsl, aﬁ'mtye&tractlons

formed %%&Jeggzlh(gmé%/m%h%glgk IRg Iagg%g%:’r{o?r Eﬁl&lctgé%ﬂdg [ target such as

for insthfEORIghEUn®n bRl SHE fraeefivtet hﬂlsﬁhtﬂee d(ﬂ&i‘ physicochemical
rmgnetlcall(i/ attractabl e particle. epicts

bonds, &g Hestwednceald gncii thigla ppeeomRrieal mesans, e e CB?IHEfPﬂ’gm%b%rehed
on. lefﬁge%}lt@gi%aé HFHJ%' dahe & sQierdl tc'p‘énﬂ:?éstxh&l 8lso BB %e&@ﬁ&lefo attract

IS a leucocyte carrying-a cell surface marker
or “capfuee”’ghe GEDhbHEr. The magnetic particle includes
g- Fe2@3, Fe3O4 and pol ynet hyl net hacryl ate-grafted
tﬁﬂ@]s frysonie enbdisbents theomagnstie particles areleded lgamg that is capable of

s recte i N e
b1nd1nga%f &5”3‘5’} %%t '3 '_sug %te‘alg }(J? rE?cg {%gsrﬁﬁglﬁﬁé% éf[ﬂen gloé?gmal and/or
chemichlahgiplee Suttas fighndmby é sorme Bmbodiematrite @peblbodyelettively binding
magnet i c rti 3 respectiyv Ilgand r
such tafaREMHELSISD A%y R AL IsdaanER Fotl | RGP FiFly PRV RNA, o
protein %’&l@mﬁﬁ&l ALgRthRtiE ﬁxﬁﬂl@g:ire th&e@ﬁﬂﬁ@feﬁﬁl- cells lepbi‘ﬁslf v1rus@§1 n&e molecular
hal ogen- 0Or pseudohal ogen groups It ma

weight argsoisanoleeaiess O EoFganic FMPQHRAS. n%r@awtweﬁaaad mgy berimpepbilized

on the s%ri.elg@ sARL Qﬁeasg ohg{ngkn?tﬁzaﬂ% ﬁﬁ’llag‘ﬂggl% po %%gftlie s @Ebl'ﬂ@tlcally
an examplet &f fargea rmaﬁtet bimlimr tal 2 legahd pnnnobdmécuharmmetla rpartlcle The
target nqlatlte(%olg %Cfeﬁggclyge bar%;lng apcel Shis a%g arﬁarﬂer (e g CD45/15). The magnetic
particle includes y-Fe,0s, FesO4 and polymethylmethacrylate-grafted polystyrol, immobilized

thereon is an antibody directed against the cell surface marker (e.g. anti-CD45/15). Figure 15



further exanples, it may al so be a cation, an anion, a
pol ycation, a polyanion, a polycation, an electrolyte,
w@2@olyeBect rol yte, a carbon nanot ube, carbon PereGDA6ND00029
a silica particle, a gl aslsopartlcle or an
alunosilicate. Cenerally, such a |ligand has a higher
affinity to the target matter than to other matter.
illustrateEtwrtihding of labcliaddpreet inotter) & Guongstent tnjthedy,Ho @ reggactipparticle.
limted to, a crowm ether, an antibody, a fragne
[0043] of respedtive pigendi may ebusinstanes rhe rhwﬂ@@@nbénx%ﬁ%qﬁl (including

polymengﬂ Icg%)n%}/yudfelr%gté(g oot t,i)'h%rb%og%asgﬁjhﬁ? Q%Ib;él{ ,e:gﬁ??éélg ?@rgh%eél,dohalogen
groups. Bimgy} be ahailcwohbly aﬁromgmmhad( a;tcﬁao)rgamh atiddaresmaore, dvhabphine, a
i, o SRR SSub L e o, R FHEMSHIIE b, o

protein, A ﬁl(@léig aURl' %01%1@ Wishdthandd, kadyt dsli&:hﬁﬂﬂ&br%@oly@acﬁhande As
nutei n based on a polypeptlde of the lipocalin fggp ¥
further egamaplesrit mey glsp be peatien; an agjon, a pplygatioga poly%laa, ycation, an

elecﬁoly%%ﬁ@&?é%&?ﬁev%g%gﬁ %&H@e R/ rfhﬁ@l%%m \i\@ﬂQQ/ &m@ a glass

62, WO 03/029463;
particle, 20 8 ARhARHKate\ GeROa Y/, sudpsBeand haatigss @ﬁmmo the target matter

s e s

ether, aIQD aitﬁiodﬁ a8 ﬁ'agﬁliillﬁlctha"e&lijaﬂd P pﬁﬂéllnﬁk;eohsj lbmﬂm@pnb]epldp rvathe imtibody-
uman tear |ipocali n cO in 0SS tura

like funchigag dEXARIFH §F olrecombiman PR FOEmFHSGTE o it

fragmeng' Qﬁigfcoch%ﬁi B¢ 586 &R (dcFP), Aidobics @8 H%ﬁlﬂ@ﬂ%dl@ (Holt, LJ et al.,
tens. Qther nonliniting exanples of further

Trends ﬁﬂpmcbncﬂa%b(é 15 2605 dB g b e eraa e £ piieissee hiading molecule
with ant%o%?qﬁée%n&tfb?g 1%?(1‘&%13 $84ed on 9?9% V\gﬁdeb(ﬁstﬁg hgﬁcéhﬁefarmly See

INn SCa ryni ew cz-

for exanfpdé Bastelies lg FresnNaly Aotd. Sici. UPA 9601989, PEIR- m)anerO 99/16873,

wo aoBEABL A PR S PRI sy S sonass, wo

2005/019255 38WO 3005/61/92156r Eipodulingelescribed timiress ceferahdes duch as the bilin

vinding iygreibesephsgr) eSS dle THhR, Fyoudpblocein
D, humb? Q0R) liptalife & Slyesdunal poyses 2dturdSHBantiHidding anméﬁ hEz[t can be

exanples of a surtable |igand. include, but afle

modifieq jsqrithatcthex bind taoelssien smallnretein segians, oMy & ¢ns. Other non-
11m1t1ngee§5ﬁ1?ﬁ:? o Whefifer gﬁﬁeﬁﬁé&eoﬁ% difGh %ﬁlolwu@ésedr@t}{é so«Q:raH&P biib&dies (see

a met fon, nitrilo triacetic acid derivates

WO 96(S¥7), pREBnsBEsen manlanmsscaﬁ@ﬂd/éﬂm@w-mwmm et al,
Folia Hgsgce%lel e%tyt Ooﬁé/lt ﬁgszd@dg’é% S B O?Jaﬁ%ﬂ (70 01/04144) the

protemsﬁﬁésbﬁb&i i Skémd askol. CRectdgmt gB,uE@ﬂ(hlkﬁﬁel,Sk ahdrmduhem Avimers

contin 3 A <RI o S g e # B et st

receptor%u 1vefm &R NE amakl, N(2D03Y eNdthRWBidtecHholigy! @3, 1556 1561). Further
sacchari'des and gl ycosyl at ed (gr ot el ns.

examples| qf{aswtabhema@d( mepide, it age wehm%e tog aunaéwéaay@pgla@ﬁ Sigoture,
an extrageﬁ\ilﬁlg Iﬁ%gﬂ %qbaﬁlepﬁﬁ%ﬁ?bgfoéen% 'iEm’é%l Me@ﬂ ion, nitrilo triacetic

spec t ’enzynes. & een A bi nds
acid dematé‘s)@\lﬂm; &Gﬁ-mdmlfsradexsenesmmﬂ)wmlmeuamd (PEI), polyelectrolytes,

ST e T T R -
cellulos@Bé}ﬁ*ﬁﬁ ghitathios, é\d!lmo&idm gelatife po@ﬁny@ﬂn Rperid, NADANADP, lysme
used to_bi nd atfinity %gﬁ such a ol i gohi stlg%q
argining bepzamifing RUY e RE ehgqﬁ { henting sy Heansayam wn to bind
to polySddharidss A8 zlycosylated proteins. An illustrative example of a dye is a triazine




H s-Arg-H s-Lys-H s-Ay-Ay-Gy-Cys tag (MAT tag), the
hexapepti de H s-Ser-d n-Lys- Val - Phe (binding
weaomomp9 and N-net hacryl oyl - (L) - cyst ei ne et Pg1/SG2006/000029
ester. In addition a nagngtic particle may be coated
with a nodifying agent that further increases the
affinity of the substrate for any or a certain form
dye suclclaagGibadron bidie FaGegkt(CRAtor dred H@Bﬂ] whithsgpeeifically bind NADH-

dependegi‘u segl%lv‘;qqgsgt t he dl%vngl?gg %Ztr 2‘2 e%s?ﬁtlh‘rﬁéf{ esefmt albﬁ‘mm and

dehydrofétiasesThe d}fesrm-fahﬁioacﬁﬂdmyc\m DCahldl 4' 6Fthadﬂilm@2&]ﬂaenyhndole bind to

DNA. Cifionsral motla o Gt Coh 2iiCon it Gitot 5 RS D G B Ty tags
such as 'aﬁ(ﬁliégﬁlsﬁ@l%e Lb%ﬁﬁ?mﬁ’é sé‘%luﬁﬁﬁép ouhelihy Me haGhlstitideas thé Qlls Asn-

transfer of desired nol ecule froman organi sm or

HlS-Argr}élSiLwﬂ'élS&iV-(ﬁlﬁt@YaCYsl #Rd(MAR talgbau@sr%ﬁ&an@t@ﬁaﬂﬁr%rﬁlniys-
Val- Phea@) %%?(triﬁlaﬂl?n)g fl\ﬁnfﬁe%%ﬁo 1Iwoﬁt8ﬁét ?glags’c&r 3Ridd#on a

otern y or part
magnetit pmexgreaheyi be rbated h&thczeﬂnbduﬁﬁng) agem thattfurtheramreasesjém atBuity of
ansfer such rot 0.an._agueous sol ution for

the Subsfrfff‘rettJr QHYDQYECC&%L Bﬁfﬂ’oﬂﬁtargeﬁg}a F aCI litates the
ARt S By VL CS R AN b o

known 4 b pﬁa@elﬂqwlﬁﬁﬁsotﬁéﬂ (uhdeited)t Dattdti ﬁbnﬁvwh\ﬂﬂﬂt gxeads tosbe extracted.
added, w Il ﬁglcally result in an extr.action

Extractipis of anelesilst Em<n qramist ypat of Agrerpistp aF £ @F&’?%P@Y for

1nstanceul§1€l@de ReYsaFB Y3l conifui@ it FAdBaRS (RE thafferaSt & d6sifetl irBblecule
target matter, or alternatively thereto,

from antmgamsen\@e@ pect thereofinteg flgid. aﬁmlhlﬁwrveu Xl ol estiaciign of a
I

i T

into theetell ahembx@ﬁél(lﬁ)s dftanr deatredfo hiaghrtsushrproteindvinimen jagueous SOlu'ElOH

erials, C e
for fartioop iy camagyic fih iR e SRUSEF Y, A Hhotins into an
aqueous’ SSONGN L a (@ Rnt. @Bﬁltattmg- di romyestion akll aman‘rbrhm with an aqueous
el ectrophoresi s.

ustrative
stuont g r P astepab b g, b e arSe 55 T S sp AR membrane
proteingdi fferent magnetic particles in a fluid droplet
according to the present invention. By neans of

foousarhesd fﬂaﬁhé’d{: par@aeisre vobEtther mag Wb dhesunte time as acting as a
st at’l onar ase, in solution, or otherwise the ta

carrier fpgtarget g el’Ii) er shigrantiebthersiR thensely ssract A8 arfag ﬁéf’ﬁn?{lger in the
contextp%f:‘ U565 tgelﬁi{b%é&er E&é}nplw efn%lutdge BRIRAS | ot PEtiteal @5, giant

e exposed to a magnetic fi el t hey devel op a di oIe

magneténealstdnceT(ﬁiMPdl [;Echhmct ik et aim&ZG%) detmel ef Magngtism p@@d Magnetic

vt 3381 OV AL DX S LBl |8 Rt

plasmon] tbhardce €ESER) 464 t\ﬂ'dﬂ-dmﬁéﬂsﬂodaldcr@[llﬁy efemrbﬂ)imremsn Astbeidlustrative

an i nner phase_ and outer has phase..i
cxamplg rsaSt e Hgh B BCPRHS) phEOEs TROR S BRBLI HRIT G B paricles
in a ﬂu‘ﬁﬁ 1&%%&dh§g & ﬂ’k"ﬂfcd@ﬂ@ﬁﬁeﬁﬁﬁp BYAREf filitthet Bffidity ligands,
g In other enbodi nents the outer phase is
Whethels bourslingi mgtatlh@ry mhase, ihselutian, er pihervisqike farggtgmgier may be
separatet‘cﬂ%ge trg ?Vl i ase J%Xtup Emﬂc# %Uﬁﬁjt? ﬁ{er&o O¥frerel e thighec Phrticles
are exposed to a magnetic field, they develop a d1p01e ﬁeld Th1s dipole field may be detected

by a dipole sensor. By quantifying the amplitude of the sensor impedance the amount of

target matter can be quantified.



[0047] In enbodi nents where the outer phase is a film

it is typically of a volune that is in the range of
w@aewengd73agni t udes bel ow to several magni t udeBCHBG2A86/000029

the vol une of the inner phase. The volune ratio of the

inner to the outer phase y for exanple be sel ected

in the range of about 1000:1 to about 1:1000, such as

[001%] r[megfmld) tiroqbed dortted idcludes ab duter phdse .andsn antes phagsl Ehe outer

at.i ons i nvagl vi eI| fO
phase is Sep g Bpipeh RS Y BPoRRerEHs ot s e R phase
accomm¥@AtHFEthe dhhe? pHasd.la dtheredmbalitbgts ahd eutepphsse, isf smrroundmg the
instance a ratiqg qof about 1000: 1. Foy. applicatiqns
inner phpse,as| &/ e BB OFSHEOWFLRNARE Bi787Hect KT Of s ahtfolled of the
Hmmﬁmgggygmkggygﬂﬁﬁ&ay be desired to choose a | ow vol une

nner to the outer phase, for instance a

(0847 Qn%fnbégﬁ’ﬁgntéwﬁ&@%e dulerSHABe REME, HER typieally of a volume that

. respective Imis furthernore of uniformthickness.
is in the range n‘ésevema) @mmdess hefiew 9 Foverah anagaegdesy shoyethe velpms of the
C .

imner prE T8 SpRufCRRe STRRPEGH it bUEOHARE ridy BF bEife BeRelccted in

the rang%@lﬁ'ab(butrllOOO 1itq lmbdlst kL0, aschaastthié sunigs oif amwdo 1 to about 1:10. As
hexaf | uo hos 0048 0 P

an exampiin R PR GORRE YORETS SRR Thfia LAy s Y 0% |elmeragyeg 4 may

be desired td dRDs@Hheth ﬁhﬁ&%@ ratfo oML SiGieh tcﬁth‘élldi,ltbrtph%et fatiifistarfcetaratio of
i nner_ phase. y fluid may be us d e respective

for ‘
about 10k eFOTa?i’Pll%’g’nééanl‘“Pé ops pr e g Arop{ i 8 TEREFE about
100 °C fi)tﬂﬁéf Pe% s Cga% dnHBsS A, FbRnRASIB 0GRS iRk M tidNSutéphase, for

oes not prevent the desired process from
instancebe ity efaatougd: 1000, Inasorne pmbedinrentses esenegiive fm isyfyrthermore of
I.b e d. , [
umform g;rrl]n ekrig S III? foglfé %&\%Jd?m@ﬁé tﬂglfﬁ’tﬂ ngglrélEQ oﬁ'ﬂ\/g a )}%gnéle g agrh cone.

Respectimrrﬁegulhn mnarfaaesgas fomsfamegcmwm foe uttmﬁqmes hetwieen water and some
ow_t he

T R
ﬂ"’?lhﬂh 81‘:,p e. %gshi%n i g&ls\gl(gl!l é‘l t%ﬁ\;\%rcp%?%] us’[%%{crail? dth? ﬂgud of the

outer plidsél |1§j1n'1TIﬁ§SciMi% ofithahy ﬂimid) DEtHeMnnérrphaaese’me fbialsmay de used for the

selected to be a.li uld or. for
respoct s Sl B g5 o SR B3] F Separc
phases gntfgﬁn | dnfl b Yihe Bufd SRS prie®sht kY esREd BrocaRRdrdi Beig@latied out.
uids in order to characterize properties such_as

An 1llustmtu@| exampleandl tHosERBISFibley S35 wr%thﬁlé\lml angl cgggon pigxgde, which
generalfgl ﬂi?llnd@&h { }/ﬂn‘fs%iﬂlé( PR vy @{eﬁ&éﬂ @&ﬁé&l%l@%ﬂé@?vﬁnlong as the

t 1on O ectron densit sane
temperatlhrass; bélowathie amiticalypdint afbt}hb ibésghry mlg‘alg% and teeprpgsueasiis ybove the

o O e ST P A G P v
phase (f:fl raldaebel 6w SBisi zedelbdi’té@ ﬂnicbtnay l&ndf amyl-pmpﬂ'ﬂyc Il( oase a phase is
rotic) nolecules, A f]uj l % 1
selectec i AEIOTSE £ gten@xtf%mﬁ%?eabe pPotar s igrg ot eas,
respectl'i/'é'lg Qﬁﬂ?ﬁfn,e lllaﬁldtseﬁl‘é’egla%lﬂéﬂ o PpArt Gnd | Aol fhhtﬂd@ 1n order to

Iquid, thatcontains to a |arge extent pol a
characterre- propetties satte @sjlselsubdﬁy ape miseihididy avigholother rlmmq@r 8918{: liquids
ol i FROSKSSF 6 ol AR A Q! he e
clasmﬁdaltﬁ)ﬁ @hayetst dpplied ttsngsﬂm él“herpoimit;e of @maderuld is obibdctedApr ite dielectric

ecyl es do not nt ai.n h r
constant or 1ts lpofe moment. PoPar trr‘?olecu Tes Gre E%?eaﬂ? aetroc assified into protic and

non-protic (or aprotic) molecules. A fluid, e.g. a liquid, that contains to a large extent polar

protic molecules may therefore be termed a polar protic fluid. A fluid, e.g. a liquid, that



[ 0049] Exanpl es of non-polar |iquids include, but are
not limted to, hexane, heptane, cycl ohexane, benzene,
wa odoaems39 di chl or onet hane, carbon tetrachl ori deCT/662000M00029
di sul fi de, di oxane, diethig et her, or
di i sopropyl et her. Exanpl es”of dipolar aprotic |iquids
are nethyl ethyl ketone, chloroform tetrahydrofuran,
containseto raylb@ee:any palar nanpioticyholeties mapye iatineé a pobdrimph-protic fluid.

.1 sobut ket on acetone c] ohexanone, .et hyl
Protic Tlerults coTEB Ty OREb R ER THONJT At drogen when the
moleculg'lél@féﬁcﬁb&i fof ifgRdnal lih ¥ H&Grde), aleshdl. OMprofit ntolecules do not contain

di met hyl acetam de, nitronethane, acetonitrile,
Suc}lh}’ﬂ@ﬁ@tﬁymﬂyrrol i done, met hanol, ethanol, propanol,

|so ropanol , butanol, NSNdii sopropyl et h | am. ne,
W@L‘rsrqfﬂoa@olﬁa}?&bégd&g ¢, RYt & 1t mied fo, é\‘ﬂ‘%’sﬁa heptane,
cyclohe WRhSne, %ﬁ&%ﬂ Qilﬁl?lbﬁ)%wﬂ%@ NRhrboh SfetracIbiidd, @hrshisulfide,

orfmic acrd difochloric acid, sulfuric aci d, acetic
dloxaneadlewhyl tettief| Qrodlwpmpl}’tﬁﬂzﬁn Bramiples oh dinolasi apretiqyligeids are methyl

o b SRR A 0 SR Bt M A e

isobutyleldtexe, hl‘:‘e%bnetmyclbl&xamﬁte fethyll geetate, xsobutyﬂomglaltynate Tthylene glycol

pol arit ionjc i U|ds (c or xar Ies
d1acetatR,n oftin %/)V PRIGel P© ’(”éli‘]r‘?r é\ﬁNb‘s aﬁ%m Izitmmethane

acetomtﬁ‘ﬂé %e%l#&cﬁtd@ne htﬂb’dh ; ethagsld Qflﬁt)bh&?isop%énol watahyl, N,N-
hat e ol ar I'i qui ds

dusoprqi)ed@hylmmg,pmﬂs@lml@g s, Em ﬁ%pf PoIgF Bg}tlrgy]p()ulds are water,
methan&lglsggl%ﬁgl?d’] qul[t %Ftﬁsd%dho?rf@nﬂﬁrﬁcﬂohﬁro!:ﬁlgﬁé Qﬁd @ﬁﬁc acid, acetic

so contal n nore than one

acid, trdiqmmqndcetlmmd tdnaﬁhy}alwmlcqaﬂl@ [(@{ﬂsw@i)],t h@,ewrnmé@, plenol or
ter Iec

Chlor(’p%l%méﬁlu lbdglﬂ)cgbtp'glc%]lfﬂy P orni né Lm@hcé{slgl{ gne@l;a? a {énfdrl%%%’sbe cither

orgamcr&&ﬁ&(gtamv eTl(iH péleriyhefSiontf liquids (:hf opdlew foawohmpies)lls épuo‘ds to be

largely A5ierBinesey dhY PP OIR e Wit B Ao et e, 25 fmetty1

su1phataaﬁo3 &a@lldﬂ afél 1§18t NQSdd, 'hexélfﬂio%pho%olﬁ@és@Ast qMB@eeroalkyl)
hese two fluids nay be included in a conmp

imides p@ds[&Fe[S@a}; a¥e YR PPIRR g1 Eaghhplass may, alse coptay 44} BEs than one
fluid. Iilbl% 9}?%1%(19?1% %@%&g@h&ﬁm% u§édeb{dthesﬁ%é|P oftheduitPhash el selected

I's selected for one phase and
mlxturenoﬁ’ehp diqaidsfis sfild capabichofforaing & phaseaisperatel femdhe respective other
phase ogigﬁférog etI:%);dD{h%ell %cﬁe%r p%}:@&lyeﬁ’ls&o r?ldgo gé&ggg&eg the selected
ratio. Ax0in Hhssativeeexbapte pmri@riat a acler gagyueddly dissolwesan waaer a polar

tiquid, Gt e eg@é#”r%%%@éﬁl% '@gf%é&ﬁf&'ﬁ%%ﬁ%s%smi“ﬁﬂmé‘ier
2@}?35350' s I ﬂ(‘a&' @rbqs eé ?ﬂ nat gﬁ;\ggerée ?qgg’l)a.gﬂ{li'& such

as a hyﬂﬁipﬁ‘ﬁhd TiglHd @cfaﬁéio stsblélctédcﬁ)r bhe phdst ehd phaqﬁ)larfﬂmﬂl,esuch as a
| uid dropl et ¥ e a_nonpol ar |1quid. Swtab Er%
hydrophq)lqg liguid; }ﬁ@plggéd Qg the gthsr plgsey Awﬁ st 1vevsgclag1p e, carbon dioxide

(COy), Q%%ﬁ{ og§ nott Jlkﬁ'dl%?& ?or BdteAfRABRY in HAtep] DFFIACliquid.

ng a sa an inorganic acid
Under ¢értadh mﬂcumgstemcssalsuch frownrglst )ncr@se(bpneequr@fc naligpide may however

ve i SRS L e B0, o 25 B RS p B o
phase ﬁi@}t &g polantiduad and ﬂﬁtﬂm@ eﬁ the oaten @ha&emfaheiﬂmdrdyepiet, may be a non-
ar bon d|0X|de sul f one,

polar 1igbich Rpitabls Foie Jjoprdpancity Bsr St Feied T aeh, declertim oxide
mtlumsb'iﬂ@b&? afb@ﬁol?%%rgbin@%dﬂ& (hrﬂ:ﬁidﬂx‘i? a St {1RE&f))04n inorganic acid

a m neral
(1nc1ud1ng a salt thereof) an ester of an orgamc acid, an ester of an inorganic acid, an ether,




silicone oil, a natural oil, a perfluorinated carbon
liquid, a partially halogenated, e.g. fluorinated,
w@ 20000789 qui d, an al kane, an al kene, an al ki NBCT/8G2006/000029
cycl oal kane, an aromatic ﬁfnpound carbon disul fide
and a non-polar ionic lig [0051] As an
illustrative exanple, the fluid of the inner phase of
an amind (iacluflinigch darlmhbmbf)nay amnédeh pdrioileid kciohe,qtuudmardﬁtelfg%lt, a non-

.. fluid o seof the fluid. drop .

fonie defginisivon S f i PRy aptite FPeio afiaf Pl fop T ¥is il and

a polar ibhi6l iqdR. Saitsde hed-pEdr iquiaphiclude, Gutfaeé hetinmiged to, € ariberahoil, a
nol ecul es which can form di pol e-di pol e mteliya%lt 1,908 d,

silicone \Gik 12 iaHgH] bl AcRTEOrEF Rbon; Babiva RARAID] halogciated, .

ﬂuonnatFH dEﬁES‘%lliqﬁl(ﬁ ‘Webkhadald Afkehe,! hflUildRe, &l§0lohREAEDan aromatic

ave a tendency t’o separ ate from water.
compour@;aaqbbeshsufﬁCE ang dmopipolar ¢orli¢ tawid- i ncl ude, but are not
limted to water, acetone, nethanol, ethanol,
[Wﬂ@mn illustessive gsarople, thafluirbef the sanesnhase of thefipid droplet may

be hydrgé/h.t iG. hagl‘,ld a?hoﬁlhg ft?lh{f‘a?fgm%yl)%? I?%%l%/elc l‘ag ,tﬁp HREE I dbpIEE BRy be a

ace acet ornil
hydrophdlmeh@yle d{)nhdiplﬁﬂm (NyvMedlavixigty | liquids, aatsadgermed lipophilic ("fat-
thI rroI| e, formc acid, . f.orman de
lovmg")p?ﬁné?ml cules; ‘ﬁ&c}g %ﬁ’@gfé’(?lpgleﬁgﬁeﬁp%rgnwlcﬁI“gatelf molecules
and thus dl@éo%%ebhelbziﬁ BB/deophdic q"wmemduﬁgg lifuids, also termed lipophobic, have
et hyl - 3-net hyl'i m dazoliumtetrafl uorobo at.

a tendenqy gt sepataterEpry WA | Bramnles oberdrerbilistauif dnclude, but are not
e 0
limited t:;lf vgatgﬂ @{:nﬁéﬁ}d Hleg | EthEhAIE gfo? 30L:BHRp I, bil_tanorll tletrahydrofuran

Pl um | 'uor obor at e, %;1
pyridine3 cmetdfyhnmth'ﬁlzm glmlbmg(x@mﬁyla«fth@ro prading) gthroasstis gcetonitrile,

dlmethyi]fg ?xél(dﬁ : 'fﬂe gl(?%féo r%fla%&ﬁl% eh i x;n%{h&g;yr&(ﬁone formic acid, formamide,

and a pdled foabuliqhid alﬂxmrplmﬂn p@llar ndnhcu hqmﬂandyﬂe, Jbui aredant limited to, 1-

o SO S A SRR R oty

1,3- d1a1kﬂ§ﬁﬁ¥idliﬁhﬂ@¥1ﬁﬂtdtﬂbdrﬁﬂ@mlrﬂ bllaﬂ@ﬂmh&aﬂoﬁﬁ;h%exmroborate 1-ethyl-

buryl -3 -net h im dazohl umtetraf %ﬁﬁ : dazoli
'methYE%Hﬁ‘fﬂOB§mof BiskRs a@ap%ethﬂ)a PRI ude gridazolium
tetrakls(g 'Snﬂ)ﬂsﬁxqﬂﬁ&oﬂ?e@l?fpﬁ&ngoratg ex aféﬁrablﬁ?pérﬁﬂlﬁmuﬁi/ Cﬁl@(‘ﬁ‘?ﬂlﬁﬁ@methyl)

t ol uene | oronet hane. chlorof orm carbo
imide, p&lyaéanetbyhm@azcdm@mﬂlmrgmpﬂuﬂa@ulfgnmahbutyaﬁé@ﬁbyhmldazohum

methylsgltfqg P%Q%pﬁlgﬁﬁeﬁﬂgshu lt??ly ‘n]i{)&gl ¥iee L %n—ﬂ@t&f'g methyl-

dycl ohexanone,
1m1dazohammetryﬂuorsmm yEmqulemﬁwhmngo]gt ligaid mkplad:ee pat are nghmited to

I i
el PR GRS e HATRAERBinE ARG B onk ot
carbon tefFBEHINdd)icatBaR Hisrmde)] (ﬁb{(iﬂel, ﬁietl@fl otief hlyibc)propylether methyl propyl
sul f onyl fam de bi s(trl fly

ketone, Ifneéhbﬂymagl}’ﬂnkﬁ‘ﬁ%mﬂ%‘%@‘{ﬂ’l&ﬁt%{f’( eYsleheranaetsahyyL isobutyrate,
ethylen® gigfc&” 15&@&1‘, dfxdta! Add- é%ﬁﬁ:t R id. Examples of a non—polar ionic liquid

o I um hexaf | uorophospha
include,1 - lm;xyilre BOtrrdtmmd nfiogl aifﬂth}{]ﬁrmethyhmldazohum bls[(tnﬂuoromethyl)

sulfonyﬁaIB ;: f%étﬁgﬁf;x ne: Zglzgq?l@i@ {gﬂh@rﬁmﬂazohum bis[(trifluoromethyl)-

Pum
sulfonyljamidel wiﬂuonsa&dﬁatb Subﬁ@hylmethyldmdazohum hexafluorophosphate, l-hexyl—

| |
T T i T
(mﬂuo&fﬂe?r(}@ﬁﬂ‘ﬁ)ﬁfd')lﬁﬁ&@ e&hﬁék}l"(t'étrﬁdléé?l) Betiahe b1s[oxalato(2 -)]borate, 1-

i m dazol i um hexat | uor ophosp

hexyl- 3tm¢tby%enmaiﬂquwrrbetrwypeptafﬂmm%m&}sﬂﬂwﬁ cé‘phate -buty1-3-methy1-
ex h i -
1rrudazokﬁ1'n£ ¢ h%x%ﬁﬁﬁ ﬁﬂ(?sﬁf%t%,g ¢ ?tgi r@gﬁﬂyﬁ%rgﬁﬁh })tﬁ}ﬂdlg{ophosphate trihexyl

1-butyl -1-methyl pyrrolidiniumtris(pentafluoroethyl)
trifluorophosphate, 1-butyl-1-nethyl pyrrolidinium




bi s(trifluoronethylsulfonyl) imde, |-butyl-3 -nethyl
i m dazol i um hexaf |l uorophosphate, 1-
weehylosB3net hyl i m dazol i um PCT/SG2006/000029
bi s(trifluoromethylsul fonyf%)i m de and
-n-butyl - 3-net hyl i m dazofFfum [0052] A phase of the
fluid droplet may include further matter, for exanple
(tetrade@ﬂ)@ﬁ@dpheﬁh,ung rruNSerth}&x(N N[N'Sﬂﬂptwm@Uylghanémum,As 1 -dutyl-1-methyl

[ ustrative. exa re.an . ague |
pymolid i i HE RO BHEY b SHEPETSOPT B o dr B IR U] by SEtdiniem
bls(mﬂlm%ﬁl@thy&ﬁmgkm GRidR! €-BBAB-hRttyh &nﬁdatzo]’:iﬂﬁi mﬂbaoph;@hate 1-

to carry out the various pr 13 (eiscrl bed he ei Vs ethv
ethyl-3-methyh hugyf pisteilupromsHy S“gfﬁ’fly ingide o and; il fsputyly3-methyl-
1m1dazoﬁ84nu“ ons of salts of phosphate, carbonate, succi nate
Itrate, acetate, formate, barbiturate, oxal ate,

[lé)ﬁgé]g}m %gofémfﬂﬁé fhi dr{)@kterﬁﬁ}emcﬁﬂé FEhth e tnfattel FoRERmMPIE didsolved,

cet 2-am no- et'’hanesul fonate (al so cal | ed
emulmﬁ@:dx@Eﬁi)s,peMe(chhhyUr @)S)a@tlﬂgqtl)anpq: pEaBplpehege an aqueous phase is used,

it may IRCIP hﬁgg ?)Ig I%?g?n _ T F;J(oah(?so Nidldr&h M@P&%})ﬂpounds are used in the

perazi ne- propanesul fonic acid
art and fral He vead {oechnlleRi?ﬁ)e various processes described herein. Examples of buffers

include d&@%@ﬁ&? lgmgted to, SOfU%lOIelg IgP SalEs tj pho Is;?ha?g Ic%}boglatlesguc%%a{ egltrate

acetate, [fEhhﬁé hu&b%afaetdmaie kA, githalel; hrabdabg nacddytae, cbcaaue,dN-(z-
al so cal led TES - cycl 0 &I am_no- thansu{1 9
acetamige)-2rapénasethargsp qna@.@@o (A ES), N-(2 droxyethyl plperazme-N-

2- ethané\é'u i%{ngca%k?ﬁ!ls%oéall'e gﬁcﬁtﬁhﬁdﬂ)ﬁ& H¥1§-§Lﬂ1§é}aﬁ%i>rop&%éulfomc

coun r 10 be use hese sal
acid (alsoilleh HERBS) Dtprswingm] fibjs(efhapcsaonicl asidr (@ valled PIPES), (2-

h f t -
TR e Ry 81, 0] b 1o 2
cycloheg{lalissrethensul fonietdeid @isorvalled) @E$ end g¥-y2- ybejduyxdphamnodlacetate

(also catﬂgﬁ %lgA$Rﬁgtyrclo§1(lt§¥ dr om}ém%t lesezl gsréegananaem&%}n%& sodium, and
potassith A9 ¥Rlex% |1ﬂudﬁ%1ﬁ@eiafﬂp$éshyﬁi&mwﬁﬁhﬁlﬁk ))ﬂ’&lliﬂfﬁm ﬁlc(wlle,slmt are not
call éd BIS-TRIS), and N Trls(h oxymet h ?Wrret ]
limited - gtoycutﬁéth@mlgl@lr@w |<B%Fhﬂm1@nn9) hylaaie t% 1 Ht?y glycine,
glycylggj‘éirf ffﬁl\fe bet&glw&@n%ﬂﬁﬂ}ahﬁﬁ&n%aﬁ@ qhls® Uéafﬂ@ﬂ TRIS), bis-(2-
tions Ina

oun s or sol sui t abl e pol ar

hydroxwma)mmnoﬁtss@wdnopcynnsﬂwamev@n@x dafspe, calleguf Blﬁ %RJ\%) peand N-

[Tns(h%cﬁg o ét gl ett%ﬁ ggrlcfng (Efj? fc%ﬁec?mmEf rtﬁgéﬁedé irgd. Th@ buffers
may bechqslemisvmmdms aff sacjuieuftes cph@emdsyorme)hglmg uanduxbable polar organic

e BB SRR BRSO R UTR g (g Rhamote

freeze-AS&P B¢ bhotea 888¢aRY SolRBEREer US. gda Wdé@ mdyrtsd diséveden umedueous
to obtain the deS|redf|naI fer co enratlon

phase YyopsrEineand: MeRiing R Bgtapte R ed o DREP RS freanfayigasound.
In suchoaf catsg d él‘Hblg’th)erB uide dfgl‘:xl éﬁa@tlv@ ueB€ phak ukédiink P fortifistance be

ents, catalysts an t ant for carrying out a
used todb&mn d&ldemmecbﬁnﬁ,ldvgffclactonmmess As an illustrati ve

exanple, salts, substrates or detergents rray be a
(00531 dFelrthen)emmpﬁﬁsan maétet ingluded iy ophdsaof the Hxd dmp&é ﬂnclude but

are notiawﬁ’egfu g‘gea%gé}g,ré UI I er%%t%{té Vibr 8%}%}?% %?t & Qﬁénfﬁtzélr& biological

proces@ rAgoa ﬂlmuﬂtimﬂaﬁ@%e&altsf suitslttatemoseletemgnnm may fos added m order to

i SO st 15 Bl A, GBSl o ot
compo%%ﬁa}* Botulred, Sfoﬂﬁﬁétaﬁ& t@‘iﬁ‘@@cﬂ drg@fisias fiom ﬂf@dem bhotherwise toxic
prot eins, in an intact state.

salts op s isreasbithe yidd oF B 3 dheaien TRARIoRo Ay it LR S it frgrples
dr opl et




i ncludes magnetically attractable particles (see
above). [0054] The inner phase of the fluid droplet is
wa@hdogglzad from t he envi ronnent by the outer pheEGESGXi0€000029
out er phase may thus for éanpl e act as a barrier or
as a seal. The term "environment" refers to any fluid
or solid matter, such as for instance a gas (of any
proteased BNase cbrdaNsdet 1yjhrb|ltom’ msyp be ejldat inaorldelqtml whpingdin photeigs,INA, or

oo 5 R Bk B BRUEE GhoHe HiR

includes ﬁﬂégaﬁléaaty MRactxASPhticlet (e abéw). phase may prevent or
ce evaporation of the inner phase into surrounding

[%054] e @n&upﬁal@e fof elx@’lﬂﬁidedroplbe1soshie&dedpﬂamethmnv1mmwerxﬂ dy the
barrier in terns of contact _or diffusion etc.

outer ple. efhepprieiephasy mpayr thus doraeamnle gttt @ OBMICROF 2% Whl The term
env1ro1?rﬁ{:ﬂt’d rdfBksts ran§ lfﬁﬁ‘d 35 s§lalfhafér, gl!l’éht asPRE ihsedrRE alfas\bt shy desired

d that woul d be mscible wth thelnnertgaseo

density oh@rdssurgdonia dmluefh whittle ivneteparppfithe isher phaselrthpoater phgse or a
al so P f g I

surface, L Wh Clilgﬁé g& g)fe? ag d1 s\e/egl )éﬁ ga?lui‘l:lpst?aﬁ]hg e%nngr P ag&téxcphase

may prdieat otlr&ducp eaaporatign alf She Sevey ephase mtotserouning aguAs ac durther
at. which the fluid let is one

exampIE iR G PHEP ORI Pt REFEE TP G! SoRTAET op QLR ogrets. e outer

phase nfaly YbidinSth ! fRbvent brithe e sﬁ)lldtnﬁkﬁte@ 'sllicﬂ?xfas Rlas 6r dﬁ%’ypz&tialbd; er with

| e such as _a body |iquid ood, sputu

fluid thetpvgould be ﬁﬁ%“éblﬁ igh RS DR PRASeS rthséléld( groglet PeEguter| [Rpase of the
|

o SRR e U ) o1 B U A o i

wavelenptlopd dte amelaplmsl &he outesinhgsehmanl | adsd sarviein pPertedingos syface at

which t#)tap}lﬂocﬁﬁéltetelrsl | t188€(9 atlr%2§%%%;{1ﬁlgﬁ % Eﬁgéﬁen%f the inner phase
of the thlﬁtbtlﬂtbpret wanhelndasmpﬂmtoutdn @hasennzhwetfablet awangilasesh asfa body liquid,

e S L bt S B W SR oo

the outér'pﬁh‘de%é’gnﬂsé BRidtHin&keriiiR 6 Lthie Sniger ]Adsres) p¥unl wherk ItlﬂiUﬂlﬁd droplet as
out er gbase may be capable o

| ng w
a Wh°1‘b1§tt€|m dolfnd&raquretXﬁeﬁdftPuﬁlfal-ﬁF%lﬁl diings- fhf outer phase may
furthenﬂé{%ra"l’ﬁw kdrcthé‘%nfsa'éf ﬁgd"fﬁjs?orﬁ%ﬂhnﬁﬁﬁhd? g8 drbistbt that includes two

rop such a case a spont aneous fusi on of

phases pﬁ sintilgo pe}aeﬁtps; é@ g dmilpr Bydropkapi@tienr As pOCSeRpim avherethg outer
pse 4 i AR A Mol TR RO e pose

be cap3blH1@ﬁ mpdgﬂ@wlth rthey bulien ghdsh ef fal ﬁ.lrtlieroﬂluld lieordett that i lp thiadeophilic and

pr ovi thes ddrolet th
survour e ¢ i S oS B Tioe Bch 4 e reBEfhect v afthe owo
exemplh@cﬁolﬁedsfmgg;r@@m zing system the formation of which is
driven by surface energy. Accordingly the inner or the

PoUSS| TRE @@ devpléthnays Bepkeidalybipeny hedhsl elzbrﬁmﬂgthﬁ ﬂlmd aroplet
second or_in a final step. Alternatiyve

I
includeggreviqige k) o fhe iaey pisse> BRREE el ok R fulek phase and
prov1dlﬁ$ thd @arﬁ?l@p I'fe YA tlﬁolﬁétotﬂafj %lﬁieg%aﬁ}%@ébs'ax uséd iAfhe present
lustrative exanple,” formng the fluid droplet na
inventiomdb adkelfmreadidng gystem; tht formatien afwhinhoigidrivieg by eh goergy.

Accorcie) feliiff o nd BFLORAARL Sortthd (bfig play TR prblllbd fird AR bond or

s ens
ina ﬁnal dtep) @Ilterﬁamvellyﬁngnme oa nthre firetarts)odf thé énrfer p]satsef tlha |odter phase, or
the sanpg L I%aaty e %1%%(1)({16% glrlnll'll taneougiy Eyanf 1?1q1gﬁatgfeoe§gm%{e, r}C(l))rrrn(:';ng the fluid

droplet may include providing a first fluid and providing a second fluid that is immiscible

with the first fluid. Forming the fluid droplet may further include dispensing an aliquot, for



droplet(s) of the first fluid surrounded by the second
fluid, thereby form ng one or nore fluid droplets
we@pdeBNng an i nner phase and an outer phase.PCTHSETNE000029
enbodi nents form ng the flz dropl et may al so i nclude
col l ecting the dropl et of 18aid first fluid, or a part
thereof, out of said second fluid that is forn1ng t he
instance QlUdlﬁple’Q hige fitsnfltidi @te dseseaomntt fipidetherahy foﬂmflg romte or e fluid

sopie SRR e SRS RS LG G35 mi

droplets%ﬁl;@ﬁmf OfnRHeOYhasOafll i@ Gutér phade. dhQBhR! exﬂfodﬁlhemfs Iﬂ’)ﬁﬂimg the
|nthe second fluid, In these e?rg alrrent ?1
fluid drqplmtgnaymlsq inplufle eqjlacting dhe dipplekqfcakl fiishilpideor %P%’bihé{eé’ out of

said sec&"i‘c][1 Fluzlefﬂatb% fﬁﬂxln'ng Ghé gutepkiﬁasteohf i ehsd raQGb bt AL Brmed that

organi zi ng System ere are generally no
mcludesaairbuterqmaie suraaumdmgchg lnnct phasegscefilm. dn seme embodiments an initial

s oGRS BB b RS ol L LR o 088boh i 1

these eiBbdifnQf fiofl Mis gm&af laipet droppet eseveral slmﬁ]ﬂeredi‘optetw ean then be

The rrethod_lncl desformnl%aflwd dro ﬁlﬂﬁ q.r% 1
collecteghe S e uidi JEOPIGh beins A GFHGTEARFHS SYHIED; HFEC [ gnerally no
addition}l ﬁ@argqe({ﬂm%tl% brdef )Y chfdvieRGedgeBtivd pottiordihg bflarbihitidl Relume.

secon urd, thereby formng a fluid droplet of a

{00567 Inf thidir&spatirth@RAGH iRYenBioR Q&6 RElafeh t & nleibd ¢f)fornhing a fluid
one ‘enbodi ment of "the method, contacting the first and

droplet adefined abave. [Thiednethed insbudes fonmung p{rid denpkss |8 fush desqribed; i.c.
by prov!%fég {W(E EH élg uhﬂltl& B0 &ide %%E il Utfo‘ﬂtachﬂg ﬁﬁnﬁrsﬁﬁt’?ﬁ%ﬁ%é Second

1’6 i hc e collecting the drgg et of
fluid, th*ei‘@yffomng falﬂmabl dmpietwlf atfiret Seidongotndeddy a sesprdbfiuid (supra). In.

o SR B 4 S e e 8 AR B i

droplet R @se finss flaid inkontheTseeond fisid. fTh Ldelef@ﬁbﬁdlIthEs IthmmEthod may also

tudeBeos SR A BB B el e o o

droplet ﬁ{att ‘i&ﬁid%?bl?uﬁ@f bhazk and WhbGfer bRssk! uwle $atRr burg@mdirightiae mrfEr phase
bl e of binding target natter sur% Thegreh,i) d
as a ﬁlral be first Aluideforras %danm)haﬁre the sqceadfluigibe AuishRRISE ol §metho

further %Jlﬁ(f’eg r}ﬁ@\'ﬂﬁmgaz[tt]]'g ne%Q etﬁ%aﬂ}} Eﬁltactfablé rfi8E MyRgkht HGludes a

nner ase ['uid drople i cat ed above,
ligand ﬂlhmas aapabbazftblr@im@ mag,qn matt@a(suyrahﬁheamtmﬂ d%mcmd@ﬁ dispesjng the

to the f L t
at least lopﬁgl gﬁ%ﬁ craigy fitra tagpe lg‘ grlltcg E:}é ﬁﬁt ﬁﬁi%%m&%gjb %1?1&' e of the
fluid d®plet.- % gﬁiittasedn@os'y,smemt léasmmga emagnetmmﬂyl attractadg pﬁlmllcle may be

. exanpl e di osed to, the d [ ex le int.0 o -
disposefian ekist PLE, Sebeb AL, Mot BReTorse Birctoe s Sy i fuid
dropletii$a gélﬁ-@f‘gélﬁl@ﬂg s?&t@mt Remag et gafticw lﬁay fd}(b'iZlhpl%Soe disposed into the

nment i oned above, the inner phase of g\'@dfd H g’g%’F
dropletdfor ezample defatthe firsrdluid rbeforg the droplet of thediiish ‘é’td i nsed into
rface on which the droplet is or is intended to
the SeC(grQF%lligposed Two illustrative exanples of such matter
%

7? A%%én%oﬁ%ﬁy {58, Bk iddee pﬁé’s‘éfo?ﬁfe di‘f)pl@t by Bfectftdnct matter
st “one surface nay have'any shape -and geonet réﬁ@psdlsposed

that is inchgled$n attleas oné ssnﬁ@m an whichut @droealqg 18 awgnwéégl

ness at .th d dropl.et t
Two lllHéﬁr?fB’eceéhWBfg’f ki sy elpg taﬁe a ilgnu ﬁal‘éadrﬁ ?%1% ‘lﬁ‘il\t;%%eoif % d Theat
least ohd sifdck rhayphaal dny dhep¢ endlige@detiy apiongi et ds of Sli(ﬂiczetexture e.g.
wi th a roughness
roughness and waviness, that the fluid droplet remains intact upon being contacted therewith.
As an illustrative example, it will typically be required to provide a surface Wlth a roughness

for the fluid of the inner phase of the fluid droplet that is low enough to allow a fluid droplet



for the fluid of the inner phase of the fluid droplet
that is I ow enough to allow a fluid dropletthat gets
WO poocom7art therewith to remain intact. The teP@T/SG2006/000029
"intact" refers to the exi§tence of a defined dropl et
i ncluding two phases. The ' fluid droplet is thus
understood to remain intact, while it is for instance
that getssiprasathct thesevdésiorreniamxinéact!, Ther terne f“tpaattvraférs 4o thehexistence of a

e SR ShrTHE 5 a5 B b b AL o s

while it BEEPInBRhtOspréddad adksiftdd extendChr mbrged metheambtheli: droplett Fiee at least

at | east one surface is essenti al cf
one surfpgsyTR0T RATAERe HORRE HEEHURLAL Fifesn TPaad 1B or a
combina®of tﬁéfééia?@g h@y. Ihhéhef QRbBdhet hY lat [é@ﬁrone%hﬁﬁ@e ishegsentially flat
surface of which a droplet may be rotated. [0058] The

(cf. e.g. Figured1 A1 1Bl Ip peatherenbogimentShe phiepsi®as sprtensi s fe farm of a
cyhnderI ﬁﬁeé th%ryﬁ W §R308en 3 Hﬁ?ﬁé’t‘?ﬁa e rofgscri bed above. In

nents nor e ne surface is provided,

[ﬁb’ﬁ{] #gt’hgh Q)%tt?eng]t% %ﬁggrsl}/én?l\'%gq%ﬁl?éé Cpr@%ﬁm MERAE8fe surface,

es ar€ facing
such as egc tiesanbeﬂ aboFleelnswonfeagneljesimenty nhare d)ltanamge swtlhes isgiroided, such

o tor 8% e ok Bl PR A s B 5t K ffces e
facing efléto@thet The RRifie(s) MayHe ofedly hsterig 6 doigat 1ed; dafhsatiewiveditability
I n _one enbodi nment where an o

e e o oS U5 T SRS, DU S gt

being coHtdcté CARRSILY En oMY EABSEMRACWAbre SHEB tRarl &iﬁdﬂﬁﬁc@@pﬁévﬂ@d for
a wettability for the fluid of the_ inner ase t hat
instancettiwe surfaces faeiog |e@qh qtheraplh sespmty@tsutfp%ﬂs aﬁévﬁsgl% driextufecapd such

a Wettabtéif?g{ ﬁ)ﬁnﬂ#‘{ it 1%9)& i p h %fﬁ?&sé (t’ﬁat tffeS h C(ﬁ'ogl:tl?rse{rjr%ﬁ?sr inPf88Fon being

I'ar T qui as an
contacteddtheowsthf | ui d, the at Ieast one surface may be

non-pol ar. In one enbodi nent the inner phase of the
ﬂODﬁi)]dV\ﬂllemoﬂ'oetnstasceﬂnealqweph@efdf hedifluid deppletas @ polagHeuidhsuch as
an aqueﬁltésn lﬂgaqSt onﬁle}aéatgc)fél%?rsglrfa?en mgcl pt)oe ﬁl @aneqﬁ%glgi)e X éi mer%t tge inner
phase of thenfidith érepletip aﬁaqwaoat iflagl, efg. malterpambﬂl(alan Iflastrbmgsurface is non-
surface-nodifjed silicone

polar. A RREHGF TAPSE ViR 0t AL PR e defhceed o e group -

con51st1h§‘ CdfUlliBgned (llﬁalﬁlﬂi %' kotfdck asdified edideab)y e polyaner such as plastic
rfluorinated mer, and a surface-np

fjed
(whethep@q Bippelymes gF PR RGEPPhEWrS Tl pRpgially y fluonnated polymer, a
perﬂuoﬁ%édaf)gfﬁ Iied %{ﬂfa{:éégﬁgffgé%r bﬁ?meﬁu%ﬁﬁ&% -ABSEikd &icon oxide,

paper ace- no such "as e.
surfacemdﬁﬁﬂ;bmhm Iﬂyd@de,pyarf@ﬁq -modifiedampan dulffatf@dnefhﬁ@@ glass such as e.g.

-modi fi r c [ t _
aotico HFEASE O 5 e B2 SRR ASFGF Py s
modified Uiregt,e sﬂiﬂﬁaﬂefm@ﬂﬁme raﬂny,c surdid-raodified metsi beideh fsuﬁ'axfe—modiﬁed

. As further jl tiv X le,.the e hase
ceramicy T Y PRGBS s e O, DRI SHAED e hefngt e of the
fluid drpfet Srﬁﬁ;ﬁ afChy@yptBc hvdr @B hz&bleﬁstoéné) k@@RRoRbLg . beA!iy(Y@phoblc or
anot her” illustrative exanple, the inner phase of

oleophobliciA vRtepper Haytrseryampln, dhe wagr phase aF thestuid dcsﬂlélet may be
nonpogﬁﬁﬂd¥ﬁ Al Byt ?ge%gggﬁy gqggghﬂA surface nodification is

calyo treatnent carried out to alter
@%ﬁf% %?frf 2L hfoRifbtich %%i@ Bﬁtﬁﬁﬁd byYGFeatnddt @858 Vut to alter
e vari ous nea
charactenstlcs of a solid surface. Such a treatment may include various means, such as

physical, e.g. mechanical, thermal, or electrical means, chemical means, or electrochemical



physical, e.g. nmechanical, thermal, or electrical
means, chem cal neans, or el ectrochem cal means. As an
wex@mde39 a surface of plastic materials can bRCT/SG2006/000029
rendered hydrophilic via §§ eat ment with dilute
sul furic acid, chromc acid, a solution of potassium
per manganate, or dilute nitric acid. As another L
means. Asaapleeamplepal yutifavet ¢y ploitico neterial PoMB)bes tanflered Ipaisondelic via

rendered h ophi.li .an..oxj i. '

ncatmen S0 R AR o rdi SR | SR o b B AR Blgaage, o
dilute nﬁﬁf micyh mﬁé habthet Mﬁﬂhﬁ]elg’itaepolpdilr%dﬂgﬂfim (BBMSB)| smace can be

yet ene terephthal ate, and pol ycar bonat ma
rendered Ry BrapBlico e PR CORGIRB M EXFrngh AT G thd Siface of a

LRy, sdeht ethabryRid, poBhétv@lugasthydhe, polyethylene
hydmphggfsécpr% iwggéo}l’ %d}hP?F%OWZOOSWECI %C%ﬁf erence gﬁ@ I?Ie%? ye }_,en_
terephthghateh ang epolperabenate. amay @lwaRe igadareth dygaphtlics by fgeans of ionic

. i ' . | : i 1

rdiaiof BPUETREEER Ry A ool Ve s Tty il QUG e frence
on HeatMixchirgerboeling el Sleafiag:cFyndaipentalsemd okppiegtingd2eiHoBpk RP1,

071145 S5 b o RARES o lBRBN BEn B 0¥ JRRI e
FurtherAd @I @Rdhishiteced @topries o6t biyy thyéaiphobic wirfdce seanf be tramiesed more
asnma treatnent wth_ pol curs

or pl ) .\ ric pre rs. [.0061
hydrophyigebiecopting Bt ytertls srUE Ao e o laver R bufopluf patymer or
by treatf@ntAFiF QFRICREE M didknANRLbEEt e B prasurdéts. _

anal ytical or preparative nethod (see also below), it

0¥ 1P HERS h nEhd P alloRMh gl €0 ﬂles?kreﬁéiﬁ Qn¥eidibn b kO BB ,coftibiried with

advant ageous for, carrying out both such a_ further .
another rmacthed saelt as areamsbiicalc O PHPPHFLYS matkod, (388 thto below), it may be

desired lftﬁ?f)?cﬁé&é) B stu%éé {ﬁ%é abwb 40 eadv%ﬂ%t%ééu@ o Warr§ighod both such a

rme Integrity of the two phaSes of the
further fokthiod add aphethodmycdrdingfté et prdsent infentien donrings opbefore, carrying

conseqguen tter th 1s. |o d d |
out sucf R Ao B et gt S iR ot dle IR Bt Ry RS Getected
or degritfeds &s anebneeieacd mahier thatr it doeatedTinetha\ianer ghade ¢ftheffluid droplet
various suitable. |nper and outey phases f.or t f.] ui .
may bemmeétt%@e&wr i aﬂwéga FERAE st BRCE ecaawaﬂgb%h Bugarious
suitablel @herPardd &XbbbBasee fché PRidroplet heed Gathespredenc érvention typically

treatnent, including a, coating. Therefore often the
allows fondlexible selectionrnfisehomical SHIFACA FepBIMLIALUHBE A sgate. (Tihgrefore

often thlaégsgi.lﬁﬁnsturfa@g SR hMsEd Q}l%igc' HOBEHE ethaE b 8 prbQ6 ZvefBon and a

| ustrative exanp It may be desired to perform
subsequent mkthotr ophoreti c separation or an isoelectric
focussing, for instance by subjecting the magnetic .
[062] sy iNwstatier ckamplediéandynbe Hesiredfodpeaionsl ax elgatephoretic
in the pre ' [ O , . r :
separatof 4ot B ERELs UG By dhsfi ol SR bk, A parices,
whethet frichidad i tesfidid rdraplst used frethe pressetiny emttvinady riog, thereto. It may for

i detectab) e by the selected nethod.. Wiere it. is for

instance, ¢ apicel HuBICHIAF § SO b TERETR IPIFSUGRS T FyoRafepresent

which R'RERIBIDYy ARPEAEREH ARIBHEWHARAD T Bisfahed desiredad anslyse the
an el ectrophoretic nmethod), analysis results

. . L ) may be i
purity dfznsipelpted pogtein byuampiviag am slectompagnetic ield (puph pept glegtrophoretic
' OIS - | fa R B 1Y £ shiffafith) tigflRts with

methOdgu%{%gséso%%lgp |§ nrag%m%? hfairslﬂﬁ%drrg% ap?gx?&é,i%ﬁamsgr%ct [ 2%31 are )
protein$. hEwpollhstratitey wramplol of R- sujblex ywtfivg| eatink awithemindapal protein
interact?oonlsyagee {hg)f)lo a?%o .l e%%lo}y_-N-hydroxyethylacrylamide and poly(ethylene glycol)-
terminated alkyltrichlorosilane. It is likewise known that the properties of a surface of a

device used for isoelectric focusing affect the efficiency for obtaining narrow isolated zones



termnated alkyltrichlorosilane. It is |ikew se known
that the properties of a surface of a device used for
w0 s@ehersyi c focusing affect the efficiency foPCT/SG2006/000029
obt ai ni ng narrow i sol at ed,zonesduring both the
focusi ng and nobilization érocesses Exanpl es of
surface treatnents that may be used to achieve a high
during b@&p&e &dusing asd ng)ballqaﬂog peogesses. Bxamples off eenfgoedreptyenty that may

be used 6% Iafltﬁg\% 3 i s%éae% us1n£na gff—fi g%ﬁtefl?m fg%ﬂt&n@ %&fsmg include, but
are nopOliyitedyltpyra o Ihiglﬂm e pol:aol )pelyimdr ereatiig/ cedch pasl ypolmdrylamlde

el O S

g}clné‘i %ﬁ g |aa t sur ace ae%%ment 1nclu5é but are not limited to

exposurz hiedr Qagy - %a@ﬁoﬁ i @it oxmsxdmémﬂ@i@m@ahe di phsyddset-heiethoxy-
-tri et hoxysilyl Equ pyI succi ni c anhydri de

sﬂylpromya@plmwyzemey taarsikxpronyd wpqntq. de&ieys%[%ﬁféloxﬂpoly-
2-tetrahydrodecyl)triethoxy-
ctyent A PAHTRREARE ilsnec) fioprriigm i tosbydrodecyDriethory

silane, (t (trideafifibwoel,d2,2- tetrahydrooctyl)tnethoxysﬂane, (heptadecafluoro-1,1,2,2-
tetrahyd%ﬁ%eﬁ%a{%xgﬁlg}f(? % rgoir¥ Eéa%{ll&%)_(f’f' I2"’-‘{%?rahydrooctyl)’crichlorosilane

methack?ldk?ﬂﬁﬂﬂl@fﬁﬁg(&yméthﬂsﬂbﬂi}i)EmmSJ Ir’]]fll‘s’@ne"'("’t RépbdSilhhesBSa(a 2% solution
tric

r ahydr ooc r.osi | .ane
of dimplbgieHToF ORI ERONER | SY (SHRRRY SYHBR}asilpnge GF Healthoare),
SIGMAiadfé@me(a{ m cﬁ%ﬁﬁlﬂe@' | %F@ngﬁ)l ﬁlo?ig(ﬁesm i OHe;Q:ine), 3-mercapto-

di met hyl di chl orosi | ane di sso in octaneth

propyltemethoxyselensi Petadecytsiang apfth‘é%’@)meépawlea@e prxxpéopcxypmpyl-
trimeth&Rls@idenat €g. (Q%Q%m%%ﬁ %Sﬁl'nb efBxgRhane) , bls(2-hydroxyethy1) -3-
ro OXYSlI

~ner capt op ane, oct adecyl sil
aminopoply htheethydxtysil ames hwlqobutykneﬂloxysﬂane (3- acryloxypropyl)trlmethoxysﬂane

tnmeth)ilg@é#dg %ﬁeglx?:/)(ﬁ grﬁrlléﬁéllalnfqgﬁ?ql é{%& orosﬂane tetraethoxysilane,

glymdohﬂ&bﬁylhjtﬂétﬂ%%@ﬂh}d ) - 3- 8m1mnppmpylltﬂdthmmsﬂane)13| | ané:(3,4-epoxy

cycloheeigbgg 0 ut%ﬁti;é*}%ﬁ}%?%( %/ r IS :Téf@aipogm ane, propoxyl)propyltrimethoxysilane,
polydlntléth}gﬂdﬂﬁé? PPV |yanes-esbixgeydiot ety ethptaaethargsilane, poly(methyl

propyl trichl orosilane, tetraethoxysil ane,
methacgylafe) @og(ptg}ymgmapryﬂ%pﬁwwqrawgthane polyurethane, fluoropolyacrylate,

Teflon ?APa% a;l:llﬁ' ﬁd@né)\éﬁ’oéﬁﬂ% aéid$ %PAA;P g&b&(met)llloxy polyethylene

cycl o yltri Xysi | ane,
glycol pmarhamyla}@r opylly(dlmﬁtyh oﬁy@ﬂanadé); p@lyy decmlJrameﬁtmethanol

canmel AR o ey PR ALY b, PRARDIES 205 ot a,

Electroplorpsd Y005, 26,Ur8O0FIR06), pp@I[Mk(@étyﬂﬁn@propyl)methacrylamﬂe] (PHPMA),

I I AF 1600, . 24 2
o shospg B SX B R P o2 s A 57 o oo
co- ohgglln&‘:@lC ENAGIM Rl ]ﬂ@h}&i{eﬁbﬁe@bﬁﬁ) Q@UWIGMSQG) poI}Qi'» ¥-epoxy-
N-acr oyl - ar ni noet hox ‘et hanol _ ( AAEE [g acr
B

-buter@b al.f-etoxsi-eyelaheny mﬂlaanyba ®l 242 @sou mr@pxw phenyl]

180 -
sl PO RbAnEentle, 1500: A0 g pgonimetn 3
epoxycgelp]limyb hcarlydxyhmd: i nh—(3),4€@bxycdflcb)hbw1nh|etﬂyl)ad1@mbangm gepidpyer of

pts LS AT R S5 ST O GRELy iy, Roa, . U

b1spherﬁ)5 1A 4527315-(19192 %—(eﬁoﬁy e@@pcfxy) tllh)bctttyﬁi):’l G;)t)ropane) 2,3-epoxy-1-propanol,
cy.cl ohex acryl ate
polyvuwlaéccﬂwob[mlr%n@ DO O BRI SWEIRAHES Bidpandodecyldimethyl (3-
e ! ¥higet ! BiD bt Gexdddcyldfinethyl  (3-sulf 1
Smﬁ)prgpﬁ%o%%l ohe q&ﬁ&rﬁetlhy r( 5’.2% Epoxycyc?ohexy?’ (3-sutfopropyl)
car boxyl at e, -(3, 4- epoxycyclohexylnethyl)adlpate a
copol ynmer of polyethyleneglycol and

pol ypr opyl enegl ycol such as UCON (Anal abs, Norwal k,
CT, USA),



bi sphenol A (2, 2-bis-(p-(2, 3-epoxy propoxy) phenyl)
propane), 2, 3-epoxy-I|-propanol, polyvinylalcohol,
w@oioyed41y9 pyrrol i done, dextran, surfactants SPCHS@Z06/000029
dodecyl di net hyl (3- sulfo?Lopyl) amoni um hydr oxi de
(C12N3S33), hexadecyl di met'hyl (3-sul fopropyl)anmoni um
hydr oxi de (CL6N3SO3), and coco (am dopropyl) hydroxyl ]
ammonidmmkydrykide | (Codatenend coco (amidopropyl)hydroxyl dimethylsulfobetaine

o bR AR D LGRS, pime

surfactaftSguchSe elet SupBebiteP SN i(Supdhd, BiSkfontereP Ay [LSA), uheibgcellulose,

hydr oxypr opyl cel | ul ose, _hydro t hyl cel.l ul.ose r .
hydroxyRYCRy e} et SERHHE PP g & DKoo M R By Augostios
with a pmg/;hefr Hay! 105G REcBEd 5i@tbyQHEanB BT Blfb%ﬁ&al@faﬁ@lhﬁiépﬁs’iﬁon or by

vapour deposition or by polynerisation on t

e surface
polymerisstibnwi e sifaes fuloving 8n ckpesus ofthe surfasedo @i dtimetionh apagent,

. _JLeagen [ - i ' '
o asoBFORTLs 0 SRIEH AMIBARIE BEOMELEN sl conun
linkage [bietweag ethd strfaerarkhthe ol yraerecaatig tis genpuatpdrelt noayafarrekample be

. enerated. |t may fqr exanpl e be. desir . I
desived SERSLE B8Nl g R B BB T e B Efeos i
or nanoéauEH. or contai ns m croor nanocavities. [0064]

Furthernore, the at | east one surface nay provide

E!)é)ﬁﬂ]SFlﬁlfhleﬂhMeﬁ EHRNdt 184Kt fomle&uﬂ’?ad ARy @rowte amas Iom'fdiﬁﬁrent surface

above illustratjve exanpl e of_ an inner e.0 :

charactaisap IRSPETS BUSRY s BETale qtargmmeparsat chs 851 dfiietpeine o

polar (e%‘? rﬁ?dx%?ﬁ"ﬁé) Rduil NS EACS tHBYurtRE n@a0P bfaniifle BB Mmeore non-polar
on-polar (e.g. hydrophobic) than others, or sone .

(e.g. hy_rdetgﬂ)@his;) rtha,n pihiersoloarsopte geeidnpgmay el PRy (qgg Byfrophilic). As an |

illustratip\Jg: %aﬂp@é,%&uﬁﬁme%’ oft ifdtEdsBE oM Mby WACHEAREU0 achieve a

e desired to achi'eve a spreading of a
spreadimsly ofd dtopieh on aDWAzarrayyfof bybridipatiodi Aay ipav of fkeyategst on¢ surface

th t ] t f . .al . '
NUNIRE W E TR T EY e e e
charact&itita For e b e6lidfirfase nfagrbearcateilrespactdely.d sur f ace

may be treated respectively. [0065] A common way of

pios niAn@nithen waytefhielfining the veetabilityofa fsorfage folr wi Huid subh as a
. ..as aliguid is the contact .angle | so terned td NOm:q -

* tiquid S epnd: el (A FGFEL VGHRERBER) Gedieh § AGiRig ot (i in

thermalC&yHilidrRin @A 2ORbrizoRRN isdaidea wisel fsageralthi sedbokts and homogeneous,
~ _general |y snooth and honpgeneous, typical I@sgnr%{ljngﬁ?d b

typicalllysugromadsd divch gesssushras i 18 g respegied porsgn pkifled qn the art will be

aware Skl B8 thit i Ghe atsing‘ fohgRfes@WRh&ubhcd RPidafi§linéddades @Re contact
- I'ncreasi ng roughnesS of "a surface typically increases

angle. t he contact angle. [0066] Depending on the type of

surface and fluid, the droplet may have a variety of
§0066% Depending ors thedypel of purficgané flnid, theydioplet maydwve gaigety of
t he.respective cqn ngle f '
sapes S ERRTR 15 D LLS pRLolS b e Sagl o of
inner pgeBeOdl thy dbpicesdrifiniat dropdétei Thisl bontdadranghe fis 1zesgrelly i determined

. .. ..phase of .interest (cf. _below), r instance the .inne

marvi B e o S BEnEH e e BREBe G R Shase mo

the outttSEKthst Bf h IRIPHRDERA ko bBYREY irPthe prébefOiiReraivRO B&NE 8mbbéiments
wettability of a surface for a fluid droplet th

t
the wetitabdlity & suifaqerfoea fgihdepieh thahmchdeean Prgsehase and an outer phase,

may be determined in the same way, in particular where the outer phase is a bulk phase. It is

however more convenient to determine the contact angle of each phase separately. A contact

angle 0 is given by the angle between the interface of the droplet and the horizontal surface.



may be determined in the sane way, in particular where
the outer phase is a bulk phase. It is however nore
w@owven7ent to determ ne the contact angl e of BPEBG2006/000029
phase separately. A cont angle g is given by the
angl e between the interf of the droplet and the
hori zontal surface.Such a contact angle q is a
Such a cohtectrmglertrigiachararodaidnaic tvhrisble tpe defsendmon He intstfaeipkichsipns of

tensions.of the surfaces ipyolved. It.reflects.
the surfag) B o1 1 B EAC e PBARBRIO by St et P By fgjeiob o2 molecules
within tHEOHRP 86 catl biher Bgud irpatehction earpuisidnethoscedmpiet thaecules
_attraction or, repul sion those dropl et nolecul es
experiengg ipavardsfbe sudingmlequies sur f ace nol ecul es. [0067] The
nost commonly used technique of determ ning the. .
(0057 e raors cammontyresed secbaidig ¢F §_?TQFP’8H{%t|h§ Sanpstangle s the so
called st%gcts g&gggzﬁéifé cﬁ'oﬁ AR RAUL Al doRRg@atitn SF REIn@lANASE ,resemb%ing the inner

I'ing the inner phase as shown in Fig. 1. The )
phase asnshasur ianfsigt 1. uBhamessuremeit weally kyelyes gispeceatvg addifonpf fluid

droplets Iflllélﬁk % é)ggrtgz{i.llnl%t fhe %g}x'ﬂ.aét ﬁlgﬁ)é At r%gécf‘[eh'cgf‘@ Galn Q%sp%g?{e:%h%au is

€ value at resp plateau is cal o
called tht hdvacisneintgt anglé.ax furteg velue Ahdt us tegerded ab less trieaningil in this

regarded _as |l ess nmeaningful in this r ect.is th .
respect ishf o0 FAUELAPTGE dnglsy I s PlancRY SPptiiptng, 45 adVancing
contact 8R8IE 1 SpeAfhea bRdyanddistelyC uiblséfilendy Ghenifxipgr theeduntdey angle as

~ inmedi ately subsequently nonitoring iErhe 0 ta?t ngl e
- equivalegsvelgimieisorlpls of g ecopisBiely tfrapipd,igmying droplet. Further means
of detenﬁ#ﬁlg%?é' bfitatt @iﬂﬁfuﬁg tiid RAMERSy FlaBPhethod FYE (CABHivaR@ Bubble

0 e g h e

rmnin e contact angle include the | hemy

method, BheaCapittetyrRiss method Gandithe Eilgdrdrep pishsireraeiod, t he
Capillary Rise nethod, and the Tilted-drop
[AB68]uA evniact afgboB8f zerodssilisdn vesting whilsra seitest apglg & Between

LD i iid : . . n: ;
o0 VL L SRR B SLETA o v
in the rahpeibelodr abplied3 dégnegeaContectianglea® gredterdbar abouh80 insdiente the fluid
el ow aboyt 45 degrees... Contac I
enas iRt SR o, P51 CRBRE PR 7, 5 R e M racy
indicate@VhibY)VF,r )CHB Rdislﬁa(;}codﬂgé% $ It%pice&ly( détergﬁingd ﬁbﬁaf singlenphase of fluid.
exanpl e). al ready indi cat above, .the gantact
Accordipglg] Ge; SniashABEiel 9 Het BAFR AR B peigt shiig o Pl firoplet are
typically iEfethnin®8 %@%th@ﬂ/l Yn k6i8e ERiYorfherdd HefatObast vRe isiffede afd in the
t he outer ase of the fluid droplet are

typi cal |
present iyl e aepibHiE I the Auibakihe ppA PR b, Budroplet that a
. C | . .
i ar Rl SRR RIS o SRS L MHER G0ty eon can
be charddteriztddryoml edvanbiag canfacuanglel Ooyfl aboub 0 degreergdrehighers dhus, the

.consisting of the res tive.flu d, ' .
et B BB 1S eREE Rt Ybi syl calodhedl s AN nsgeface of a
fluid dréf16d, §/hechok naddeud obehediagerghasosf the gbeve defined fluidndroplet, with the

wet t abi Iit{ of the surface -iﬁ‘ cg?racteri zgd qer a}% least
at least AagamEiang O Shewc) doriPss O HIENGTh LN SRPE SO, T ¢ Igast one
surface g%éﬂoilnqg% Pm&gnﬂéxﬁﬂﬁﬁ%f‘@w@ﬁaﬁiﬁ@h&? BRI {148 d$ theQdutériiphase of the

ove I ne urd droplet, wt he at | east one
fluid dreplef thaka dinidadroplet BMsiRtine o6 theofluidofflg outerphases characterized by

nbodi t ' .
on B SREL fl Fats LGP 08 PHERRELIHAAR e gt st e
surface bfiab@utt5er dgphes er highth dn some enthodjmhants thieat leastf dnei Edlrfa_ce used in
e pre gy PSP 3 e A e g o
charactci:r[ﬁeﬁ ?fy%ead‘}ﬁncﬁng' ESHRRE hhe ofat dieintbifapd 6f said flkidtdreplat with the at

east “one _
least one surface of about 50 degrees or higher.




surface of about 50 degrees or higher. In sone

enbodi nents the at |east one surface used in the
w@e@3emr3d nvention is of a wettability for therPdT/862)06/000029

dropl et as a whol e t hat ig so lowthat it is

characterized by an advan %ng contact angle q at the

interface of said fluid droplet with the at |east one

[6069] da sonfe ahbedimbiits dbesedacep e.ghiagiodid. uofee)] is| fartbeymere inert

aganst AR 2ich P atest fanf pi s Gp b S Fmpbligents allow

for multiﬂl‘@réﬁﬁlhgrofﬂl‘i@aew@é Axhﬂlu‘s{rati\d: chanpledf a Butdriabntimdds mertt against

allow for_nmultip reu3|n he devi ce
most caQh 1REHiDe iewhPUOBIVEChath 4 THEOely iggiopylene (FEP),

polytetra&ﬁf’aﬂéa{gléﬁéﬁ GPETBS! VereHBAY, a I&hﬁeﬁé YRR 0% B Tens UCN(ETFE),

oet hyl'enepr opyl ene” ( FEP) |
tetraﬂuomﬂﬂwlm&mrﬂu@pdg@ y][vgwéethquT@/IFAbf | viaylidene fluoride-hexafluoro-

lid
propylefy YorfIage o AR HE b bboyens | sopelymp gnstidene
fluoridehiexafluot@nep flensteird fudreathflene rtepolymydr e perfhoparhstigl mel ether-
tetraﬂuo%’?eft,]gbf ﬁfarla gﬁc:){{p%?};nq rI eSe?ﬂQc%a (I))yyoré) ranYelrer(ll?F&)? (l)lxlfrwﬁrrlyl fluoride),
polychldrbi@lubfiRtigrf Feosimesiy] & TRot@hbaiHadéieset hyl ene

t er pol yner, perfluoronethyl vi nyl

[eomrA&hﬁaﬁah a@@m}mﬁw@mﬁw niErespeRevé bhiase dalb Riguid phase, the
copol yner ( 101)1 (VI nyl or| de) ¢ P
inner or il geHY B g mlPté%V e raaslPlPlFé)é fga-ionjp surfactant, for

example,I é t | Cﬁ{b 2PBAZEASSant] PRAIAHE bttt lasorB§BritnBrily at the solid-

ere a respective phase is a liqujd phase,
liquid anﬂ ehqlmdrhquldr andh élqmﬂlt‘eﬂtpomwaé@’f@ﬁs tgar fheyrentaiolifceteginy, where

apphcabée A ude. a0 Lol d 9(3.191@ bx d des #y o (@ge Et‘aﬁt RARIE reduce

uor ocar bon e sur f act ant
nonspec&ﬁis mtémctpms roefrd samyse utdlmied chitbé iroper thcbﬂ thefludtd tioglat gvith a

st S0 SR L SR B Bl e vt
the art, isticH"BY fhi€indRatd alkyl bersefe sulfsifate’s ikl phénotxyqﬁﬂydﬂm)xy ethanols,

reduce nonspecific interactions of _a saqgw i eldt 100
alkyl glpepsides, seqpriarpRRd derHrTyaTanes SHel afrdipihare ween, Triton
and tneﬁﬁﬁélﬁﬁiﬁle DugB! BttosikfabRAts 3RESas XONTIL@FSOPEYUL(DPont).

hydrophi I i c and partly lipophilic, are used in the

ﬂ)‘btﬂll PR thetfodf & the PedsamGhvetivi |aldocingraes B]{)(fsﬁfgaﬂheﬁluld droplet
al kyl phenoxy pol¥ethox et hanol s, al kyl ucosi des

onto thg@édmaweaﬂ’@fatﬂ@r h%ﬂ&“ Aromdss @%D(:F?ea%lsllﬂsé PngPameARs: As an
example, & V‘f%ﬁ eJJe oL %anréﬂg zé %%@é(rai?h‘é% p‘P(‘} ﬁn sultablg device or

sur act ant suc SO1
mechanis&i)?ﬂ]ord'dlretomabhmkt aid dispenpe estwid dmplehtof@nd@ﬂrgé size. Examples

1nc1ude,o ﬁg gagee ?153 15814[1%'% H%P tﬁh%eFogiregtlﬁll% Plp%REr% es9§£g gﬁﬁla)aigaslec? ﬂs;iﬁettors
-penstal(g@%%lpsﬁs&o@dh -6 8dt|@1be(ﬁsmg, @t@ﬁﬁa&ﬁfdlagay di)@epsmg,l m;l]xgi:t dispensing
i'spenser may .enpl oy, any . suit v 0 ani sm.
Sy EeseL L CTRLCL ot st 5T Sucd o Tobhent ot e
(1999), dlgﬁ!l 1200 $hZLrevitATDiPosih P HeUfifd despletahSy ARG rély Bhf &dbe assisted

pi ezoel ectric pipettors, syringe punp-based
by, thepprpperties of the magnefially q@@m@le mentteh ieglpdeagi ﬁ}ﬁféﬁ%u fgeordingly, a

magnet r%f‘q%&é gi?&icateiee%trfgals 16'31%' tg(g%adc hél%t mg%r REMRENG s an, ill illustrative

tinge-sol enal pi n-trans
examplé of magtasie, pliy my be nijecﬂex.bfremya éﬁc_pdhiyy @ﬂmgl)q 1nﬂ,uemrmpf41magnetlc

clectom gl e Bleohis el ot Byt speP R gkl o idhns of the

dlspensaﬁﬂ{beghﬂa?ﬂoﬁleﬁtrﬁa{yaﬁi 8t embadifrent bE ahspde«di ber#e Rurface without
Accordin
contacting the same. 1¥1 yet another embodiment the fluid droplet may be dispensed directly



magnetic, electromagnetic, electrical or electrostatic
field may be used. As an illustrative exanple, a
wore@nee4789 pl ug may be injected froma capil | arpCUBGEE06/000029
the i nfluence of a magnetig¢, el ectromagnetic or
electrical field, for |ns?gnce by di el ectrophoresis.
By neans of the d| spenser the fluid droplet may in one
onto a serfinediymeeinshe cntpbdispensingo Wheee desiredctbeWispgased quantities may

be measme&t %é: gtxlrygﬁ?até]? %@3%?3‘033 c%sc ogggl%cﬁy Ctt%ﬁpagsg) 1%52}113%@ é(l)g89560.
M eEeEs g R AT E SR Al o ea?esgﬁéﬂ‘ﬁﬁ?f%ﬁéé‘%s%&“d in

the preséntG@fBatian,a% ddugficosHt Sunfauﬁnpﬁbeffote zalpphg oaaften'dlspensmg a fluid

2003/ 0209560. &‘&H{ﬂ% a'ie res 7, 16 a

droplet UioFergy MYS 987 H¥ dp ey GpREr o gOBfiienss,where an

essentlaflff‘ ?lapé'lﬁfagé‘ {s proviaBd h@d‘thecﬂhl@dﬁip[eﬁ @&Eandirddeinfatgafs &0€h fPair, it may
tfore, during or after dispensing a fluid dropl et

for convetmeane@ ehdsssediiy disoentha flaid drople iopetopok fhe lgﬁs%‘fﬁ&e surface.
Likewist!} SriD Iﬂ%? % 3{ %ﬁé’%? rd%51 aﬂlrainathle ﬁesklaflfve%ﬂfﬁ@é:ﬁ dnSessentially

in a
honzon’&l,l pbsrmn ai m;der to asm;st fcontrmihng/dm Emdemw iefluié drcmbet especially

where 1@3?1? ct> Eg%é%l @1@ fﬂ}lﬁ % ieﬁ%gy 159% oJf atnrqm%/negé @%Pdt An\ﬁengereafter to

termma%é&h@h@dgﬁet}i@ ficlde s eadH ¥ %a@uthé dlved dfbpim 1€$ﬁﬁml]ylal:1dnylled bhelow or
orizonta osition.in_or to a tr t

above (hEspEHC SR pRReas AEmered ib S’F%@A é%%?&% . I iadiment; here a

concavél§iSdonfck §L?‘fal39§é fn‘o@ﬂieﬁ hgd kleield Aesétal havdle® ﬁﬂ§ géb‘ sugh as air, it

magnet | c d thereafter to term nate

may fomgnamq for fconyapienca beuirel tdispashdhe Iﬂuldddliﬂ’P% i tpior bottom
position Ly 8l LYo ltﬁ?d%@étﬁﬂ’,g? Ectﬁgl%\f%%‘}%’ltl{)ﬁ specti xe

surface as

I 8o
TS RS D e e
further sechenésl parts, if telinmyn Aoniciofkidia systém that dn vabste rTélé HB@hOd of the
e S SRR P15 P B gl sl
the metibd aﬁ‘tthéJ Ipr&fentgrrfwnmcai usawdl[@ﬂ&ll]foﬁpmastﬂmsamlh owlumfes in the

R awgé‘ﬁvps IR R B0 0, e Y
Th { h d f th
TUESE T pigalio e ahodoF iyl day Pl BbtEthe 80:itiopof e
fluid drépleti e p@ﬁfétﬂaﬁ rel ASE0tothe gt Meadtvme waifhed Tafs ;td%mqmr Iﬁsyefctr instance
invention is_well suited for proces fs&,nl[g) %ﬂv&é
be conrellogly SPRMSHIPLRICIER ISR GRICEYS PETSFASE SHLHI ABSHE: means
of contﬁﬁfu?%1 b o%dsﬁﬁyﬁ ofl 838 4Rkia W@l&%&lﬁdéshﬁeéﬁhﬁ@ﬁ ftte.t4iRh mechanical

I nvol ves controlling t position _of the -
force cdil for msthng@beapphqd hyma@unaﬂlerfbn@dmpéet wth urgper susfage such as
urf .
for im0 U385 o7 DTS L P 1 BR8Pt psicon of
fluid doylet ﬁﬁ:ﬁldé@ fhe @pgcaﬂdﬁ) of a%nnﬂilhsmavnfeamdlsdbsabw Gulteibege, Z. et al.,

E poSI dro | et .i ngl udes ,nechani cal
Lab onfayt i3 CRYDros A0R M ¥st Ahcihet oo, of imalfof e idh ¥ the fluid
dropletalﬂahué‘sdﬂ}éy ﬁeitﬁﬁlt bd théenal Iglﬂa(ﬂexﬂr ep! of thé bhleast od haface. A
surface suc for instance€ the surface of a ette
respectivieghermat grieieat mﬁﬁﬁrgnﬁﬁn@&wb‘éﬂqurw TERDS 95 %ERQ%F%
the fluid droplet includes the application of acoust

Upe76d Im some §§1b@§@@pn[t}sy ¢thothef @e 1gvengpnagontrol|1_1§5 t]aq]p%§1t1on of
said ﬂu%1 H{Blpo&% P&é&ve‘r’t 11208 13:8f one! %frfa@é‘ ﬁfrﬁl%f 1rﬁ’ﬁfﬂ% eRosing the fluid droplet

I ng t'h e position
toa magnet1c or an electromagnetic field. This exerts a force on the magnetic particles, such



dropl et includes the application of a thernal
gradient, e.g. of the at | east one surface. A
wo e®peetBve thermal gradient may for instance PEI/SG2006/000029
obt ai ned by nmeans of an IR:laser. [0076] In sone
enbodi nents the nethod of “the invention controlling
the position of said fluid droplet relative to the at _
that the |deaysitt ane wholé as dorberdt tddollow cinydeevemand $if rihe thagnplie particles.

oplet. to tic.or _an el [0 ' s
mherns 3585 ot B AP B 4 B2 EAREICIEARR Lgddfls o consan
magnetis bg fbld%&bmh@l&tﬁ; il ¢ applicdl, whileeini cthéroemiewlliment gh¢ avagnetic or
movenent . o [

any I ) the nmagnetic particles.. Thereby th .
clectromagietiG Beld gt st dvEing g Sead eéﬁwa@%% I Pt pbodiments
controllin® ke ?69?% SEAL Slul GOpRt AlMludeBedRingCthe Gurface, for instance under a

elFectrtomagnetic field is applied, while in, other

constantgrgigtiprenelectrameagraimBeide Asia consarersrdmpesiiion plethg finid droplet
relative gol n%%g;:ﬁ?rfg%&{n% I{égeid]nﬁ] g&?% gfnbggﬁﬁehﬁvs%{)%ﬂapﬂleaﬂsro _

S contr e position of the flui
positiondsfapfleid droplettiey beweinbineddhEf. silisof balew foofurthes examgples). In some

.under, a const.ant . magneti ¢ or ectr tic.field....
cnnbodifete S TERRC R BT EIGrotsp PR d et (TR g b posiibfed by
means of Ble¥hhyftit Or tlBerdivddnage fisknIibenecad lthése émbbdinssaus; the magnetic or

enbodi nents several neans of co tri)l i ngt%ﬁtehe IEOSI tion

electromsenetiq [figld i Fespinsicdnatien thec B AroRIst dies "heeR PIRRAdoHR fofesired
position! Eﬁrstaﬂeﬁlu%éﬁw lgf?d?#b,'d"f%ﬁﬁ%fﬁﬁ@ QftichRhS stiiffcehef BS Sxpdied to a
only or e

per once theé fluid droplet has been .
conditioposich ias e chlteredrtemperatyire.t ave(altgrpdp magnefic Heldcan Grtiggerglectrical

field, | f i '
s ol A AL R Tk RS sl rs
an (altefbdp plaeéleigh, dme@heredafreqhenny,andebéredoamplitidé, an. (albgrednchemical

ilJustrative ex | e, region of the at |e e
concenlo i o)t B S bR el Bt AR o o o
controlheﬁ%t B gsbsitRANRATRE Yl diopldtahieietidenmoviagithe fiugl dropbet into the
- (altered) electrical, field (includi.n n.electrostatic

region qfithg #hleashenq et gl isbemg g et %g‘?q ¥ an altered
ressure, an (al.tered) wavel ength, an (altered
RIOZa0 e b imeiss sl fhrmgiton i dhe Reqtiiey Efigine the droplet o
an elecht@MhSithicCRAE GRS RipellMBdthandroplet. ehmetbme RENheR! and in other
conposition (such as a gas flo n such_a case

i _
embodimentsreaposingjthe Heophs <o en 6 C@ic/mql%{)eﬁf tiFld 1ayladaseragiipe the droplet.
Attractibg gAr;%S?lgﬁé HHE d}(ﬂ)?etf 1#}5" 'ngeaﬂ%1 Rl £indeBtR bHEn' &R MRid may for

ast one ‘surface that 1s being exposed. to this
instancebad¢Hiéved by[rOGHAT bf & baswaenedivdecromagnet; an haayref baygnaegnets or

the |nvention,,.exposjin h t .
electrortf el P ARG STARATE RtroF. & rirBat Eplihef fhay e moved in order to
move oflé 6phete ﬂl!liﬁ d‘i@dﬂlas.lol‘hetdws&ivam;ﬂ répellmg/ffercee oDouki ?nan:;)? magnets of

exposing the droplet to an ectric ti [
an array fay g6 e QB PG 4@ CoER ok DOSKEPoA B ey rgpiet

re@elling the droplet by neans of a naﬁgfnetic [ agi b

HES] [n somecpmbofinents  Whers: nﬁeéSthNQaéﬁ &P P S gbove are
provided! it R dBPREMayHe SLRFETRITREMCSne AitfadE e Ynothebanid be meved

nmagnets or el ectfomagnets, or any conbj nation. thereof.

ndf}

between thess Jo su¢hembrdiments sentrallingHwawsition fidhs i drpplst pay include
ingthe TRECalobid ' HcQR Bl dl &bt f
il TR bl e RS ST P AEL 4 BBl b d
field. nodified in order to control the position of a fluid
droplet. [0078] In sonme enbodi nents where at |east two
$0079hdths methokk foif ribel imentien nwheyripoludesdperforeing @i process on the

biologig:{}%gr ﬁgae% gfssa&rrqug ?1; i ﬁgidf Jr8£'i‘e{? l}x%ysﬁrogéasg %&Pbé"ﬂé’&&%[ed that

olling the
Al g



between them In such enbodi nents controlling the
position of the fluid droplet may include noving the
w0 bai7ao4iBopl et between two surfaces by neans 0PCESG2006/000029
magnetic or an el ectromag%seti c field. [0079] The
met hod of the invention fUrther includes performng a
process on the biol ogical and/or chem cal sanple in
can be pbﬂfmﬂddwmch ﬂum]pdlreplet ,&xymplas cm"sprocmages Bhatpeay be pedormed include,

but are nﬁ{ﬁlg g@ §1cﬂ,&9n%8téorbcéﬁfa:(ﬁey m&ttg{] &%h%téed %}@%Ranﬁ bg included

in the sahipl8, hfbﬂeﬁlﬂ;al seaftions b call Tybes, eﬁbk’mbtmh of angeibcuimﬁt)m an orgamsm
suspected, or kn mn t be |n ded in the sa

or a part-plodl SEFANISEL A ;e se g g dngleg g m 4R O5S4TI St nané/f cognbmahon

thereof. ﬁ?:%xrﬁgl% of far;ﬁﬁh@ﬁ] (Rertélﬁﬂh $HBIRle, %upﬁifetn(ﬁflmﬁfbdotbgaﬁpédﬁﬂos@plc a
a nol ecul e from an organi sm _and any

photochmmm nat mmtctm\%ﬂ@ofa fherapretis, ot dagiologicahl et ! wopstisgl, an
electrocheﬁuct: %cé%glg% @tﬁ'l%alngh O rrgg&rn?g a}l‘?nt]pﬁalg)?}%%{eéa?fa%% Somé&rical, and
a therméd}dxbﬂxhco dietzation and anxﬂudsst farainstance @leeusa of ipbpioaetive, dluorescent,

rad1oact1|(\:/g|tc§:14nlgynng1‘taré? ﬁfiﬁ@(lﬂ a[‘wagnllﬁ.] &%tivloeﬁg)?ﬁpégs' of 2 Sé)ectroscopw method are
Raman tnf@6§0gY i Sohdfhe ahii-Sfokas Rdnal selicfing (ClASRtSE)rme:rddcepy The
use of photoactive, fl uorescent r adi oact,

latter techpiayeus 1o ckapRlPsvitahlplor selgetvedpiag st SReH dmgfeoyles of interest.
P AR nbi GHAREABY 2 ARBmMEAD 8y@RE
Examlﬂe% %Lgﬂéﬁlg@ %@%ﬁggcéﬁegﬁg (?:ARS) m cr%gco&oy Th gﬁﬁ s, a
chemlcal aiagmdauem,hanqmymstm cyndesisplaa suAymabice degspdatione @ ichemical
mgin i
it ARl T, S5 DTGB, Bt
combinatibg rtheabf. ﬂmirlpksnff ancenzimatic aynttesys adhtdephyt am not 11m1ted to a
enz nratl c, synt hesi s enzymat i ¢ .degradat.i o
protein Syg eE‘&I cca?tcfd'orfyng]ﬁs%nﬁ/rpfﬂg ﬂ1‘E>|Slcsz’at| gynthesis of a

pharmadeﬁﬁ@dl 6fipeiind)iah ady Bblﬁﬁinﬁ@orﬂ'ﬂieﬁaiﬂ The ﬁl&dlodl’qf the 1nvent10n is for

i nation thereof. E)i ﬁs of an en )%/ga et
eXﬁHlples%ﬂmH?élbleszﬁ any,iechegieal draasioppationer s naath&t fheyeast-two-
hybride %s%rﬂ &dhatt 1nﬁ‘:rféﬂﬁ% RINGA BSRIGAFMNBRSHISn, 1RaReetcde

esis, a synthesis of a pharnaceutlcal compound,

@08’0]@‘9&&&% D3kdcREs MBgie@hde dbex }Iﬁ&h‘fwﬁ) &ferghfor instance for a

|nvent|on|sfor exanpl e conpatib W th any
process b} be hdiatedipr eatalizetoExgiEplenobencagis gt may ﬂ?ﬁtaPpléedg inclygle, but are

not 11m1%éﬁq1§zl\1ﬁ£&@ﬁﬁ¥9&1h ﬁﬁ&ﬁ%ﬁ}re S0Bkibn] Jiléﬁ{of&%ﬁd"&eWAs an illustrative

transteétion, |igation, 0080
examplePethé (surfacwgtc@emenm’@sa rfbl}d ﬂrtmleldaaﬂlbeeplmublechlb on a thin film

oot 8 st AT i BRGPED o 58 b b

reduced| t’éﬁip@fh@ure@ wiayafoe 1ﬁ@zincblb”6 p@ﬁorhmd bynhdjastecs tlmdnempemture of the
m crovaye radi ati on, g tic ener

environgoent, fr Hie \ﬁéol%%aﬁﬁp%cm’?% Tt Sﬁ%?ﬁgw tW?"ﬂa'ﬁre -controlled

b1ochenf11:é1'rgac‘iir099 belwdeRY #8 lwoa@gmpb@ﬁgﬂf&nﬂﬂ Thitd) itémperhtiie- sens1t1ve
cool er/ heater. Accordingly, chem cal synt hesis drive

blologlday sahplosmay foempf@n@qlm %tgredr Fw@wueﬂamg op dnpliedeg but are not hrmted

e o5 transcriptic
o ot GROFRLAETRSTSY, 1 BRI B PR, B o,
polymeﬂisé) phzﬁh regsipr Figy éO,ylZ)Am@pﬁbhm]uemmgrﬁlg, 13). Pyrosequencmg is a
real- tlmgﬁrgfcir%tag}rdg%ﬁ%%%rnatef ﬁ%%cvr\}%ﬁhglglbase Ct I %eggttlc\)/\ne oF ré‘leased
pyrophdsBHRE' dritbethe enfldié Meidbpellmeiigalonsrapias (foRwunf @xferv1ew cf eg

i nstance be stored. Further exanples include, but ?
Ronaghid¥l, Geparpe Besearch (2001), 11, 3- 11). Furthermore, the 1mplementat10n of diverse

optical detection systems, e.g. photodiodes (PD), photomultipliers (PMT), photon counting



to, cell isolation (cf. Fig. 9), cell incubation, cel
lysis (Fig. 6), reverse transcription, polynerase
web@imn47eéacti on (Fig. 10, 12), and pyrosequencPemySGHi0e000029
13). Pyrosequencing is a % al-time nucleic acid
sequenci ng techni que, whi is based on the detection
of rel eased pyrophosphate during the nucleic acid
modulesp@CNIE spEatonttarsy et thaoge-¢{dupledatevives (CCBs) eflowsmgnitoring these
, Ronaghi.,, M Ceno Research (2001), 11, 3-1 1).
bloc}lemﬁ??f?%@‘i‘?ﬂ?ﬁ@,l’a{aﬁg WF%E%‘E ation of diverse optical
ction stens, e. phot adi odes ( PD). .
(A TR e o eBREBhuR s % iphcgy @ DNA
sequencs RRG e @Bt Rtcd, usaiptthe basge iveufibe thrdéstitifping ((@ibaje site.ddiseases

. monitoring:these biochen cal reactions in parall el ang
which cirphy deteefed inalisies puless A Hhiie (9 SoPiRRDEsehlfgfissaces sich &5 Severe

i t @ARY)) HRpMitsUA, BPand (ONATVRAIDS) CRnfiBY, swine
Acute Iﬁgﬁlgée?t&z/g?%lgdrgﬁ% GARKY) HRpMitlsUA, _ nBBd, swi

~using thé present invention for )
fever, miotthrridt fpondiseasedi avdarsBu, antirax, sgmpaghe nalpris poligrfubgrculosis and

. det ect ed .i ncl t..ar i 0.4 OJF ' 8 £
e L5 B Lo B0 B Bl g O Colton
chromodoSARSpnorhedisies)t sush As sBkienatliGnabinid, Ae@s mdlfongetionssuines atrial
sl Ao oA S s S Fm St iy, cluboot
polydactyl,| syRizc@ily Carpaifihgs, (bRt tladtaridbahd € de Thetpesskstdnethod
] pre-natally (e.g. via the detection_of chronosonal..
is also swialerfar fhejdesgction @nd agreaiag for caBpqr fmddeRtidymg dag pedigree of an
animal, E—?p{)g $ ?PE‘D‘NK—IEhg?ér @k GbRbtiPRI@nafRIsSA substances in blood, e.g.
supraval vul'ar aortic stenosis, cardi onyopathy, Down's
doping.syndr one, cl ubfoot, Polydactyly, syndactyly, atropic
fingers, |obster claw hands and feet, etc. The present
[0682bth othemémbodimients shenfethodiafdhe present igHentipa may be employed

for the cieﬁc—rzcgl%ﬂi {@c’:tgog{ Bﬁ&g@ﬁ%&gﬁn@iﬁ H%&Ek&%lt a[‘agi?i(%?catp E%l §F £parPthereof),

ni ma
synthes@ebeaiy oombindtiom dheysifsobbnes absioan pharmageusicebdompougds, such as

opi ng.. 082] I n .ot her enbhodi nent.s .t he 0,
arugs. A 3GBikis pho ebpafhdh e SanBroyen po g iy lop kBinple be
performle@ lﬁlﬁ hisend-phaxe! rézﬁzitqiﬁﬁ oﬁfdbﬁﬂdi‘s&gEéa&_aCEhaﬁm%@tiaalh:ionipoghdsahay for
ce or.a part t hereo , synt SI S,...0r.,. an (o 0) i.nation .
example REE6 in BLMES GPIaRDTH B RS ST S GOl UOnS b Ferious
small Rgarf#é Y8Slecles YeHeRESNIS %fnt@si%@dm@uﬂﬂdels U&Hp&mds, or nucleic acid
, A

armaceuti cal conpoun y for exanple be perforned
mo1ecu§§ cantgininga langesennbes of pesierse asRRii o s 30 gxasaplgscach compound of

R ty.cad n 0 b¥ided i
s o PRI 4 Bun SRRy TRAOSBy M B acd in o
automated|vwaycyi amsmercialiyravaileblsmedhingy whitharerpiel &npws fo those skilled in

chem cal ly nt hesi.zed as .nodel co n '
the ar cHECTmieiosof 8 BERER A O 1SianES RENLEF Tor SRl or for
determiitel tB8 pfeser® o dexiil @ine@abloodaamplend of such a

l'ibrary may be di sposed into one droplet. Such

go0%B] Alss anmytiee efamplged cell anltaret amaliednwaybdysuspected to be

comerci al Ly avail abl e hi nes, . whji.ch_are [1 known
contam{gtedH{Eaak Eh (e B At EREDESIoT fbideatifighe Sped] gontamindt and to
use the'od:e\’zfcgtdf%e IR¥nfid fdrnal ERsBETHSRHghMically HiraSGHRANARY may in

or determning the presence of "a drug in a urjine
such empbodientd feminptrace Yeonagietizallyptiagiatie paiclesspaying adigapd with an

afﬁnityc%I b ceon%giingntnayvﬁﬁ &ugﬁ%e{g dthePRatter that has an affinity to the

contaminant.

[0084] In embodiments where it is desired to remove matter, such as by-products or



contam nated (supra). In this case it may be desired
to identify the type of contam nant and to use the
walewosi7ed the invention for this purpose. ThePCT/SG2006/000029
magnetical ly attractabl e ggtter may in such
enbodi nents for instance magnetically attractable
particles carrying a ligand with an affinity to the
undesire@ @mtttarrbftﬁtﬂtsampleg\kherprawsaﬁfaymetwwaamr(g processmr grogeigincluding

w5 B B, RGBT o AR g i

droplets 28s &YiiRE@MNelesamplena ﬁﬁtléﬁdicfd&hﬁ)ebe eftrached fsanmplcell ahdbe bound

process may be a washi ng ar a rocess
by a ligindaFiasieddo Magagi PRyTSkeevile cefialpbep 8B Feageiare to be discarded.

Fig. 4A ?IPJ trﬁtteb ) eizﬁﬁplé log 'a%a@hﬁl%l s%‘ép ofd ﬂuﬁtdrb}@l@ﬁﬁsmg'\@ fekeneg ddaftional

dropl et’s an illustrative exanp nucl ej ¢

fluid drcmtathmaﬁlrﬂ@r dxid @r@pw nfay phsocinelafle tvam ar g@r%ﬂm%phwsaﬁ may be
prov1decij 8% datd Y‘ﬂ&g al %e%ﬁﬁr%ﬁgtpﬁgtt nEhis ‘8%1 Fh£e§ &hdgnetic matter

15>%an reagen S are i'scar
and the kdrhplsfdrat amyde eweidpd en ahothemasface (Figt éyB)oIt is ntdvad toward the
rther, additi

fluid drqFERL e i et o Bt e end 1 GEIE (B AL The
arrow il PE4A lindi€htddBSE BGrrert ipobi¥n BEa péﬁ\fanéﬁﬂn@@let hHleStmEﬂuld droplets

surface as the flui d dropl et that ncl ude
merge (Fis 2N avdtoER Envalarsss SR ARG U8 R Gemplete
" mixing ?r?hw Cﬁ%&gﬁ wedk fnﬁ%?teﬁg ce ﬂ’m@be épi)hé@ tHIPYeshitioda @ foh stance

|nc udes™t wo ases magneti c
lift the magnete panones Wethsatﬂtp |deop(1¢t|vgthonm(a15)r}g the|eatizerifud,draplat; By further

moving 3,@% nggllie ﬁaﬁ,éa%ttlélgse Cﬁlﬁ%ﬁgé (glpﬁgzltlé ?%gh ged'frfﬁ@ ?%p)let is émtlated
(Fig. 4A(8))nTlgextib af gﬂlgnétlimpaitldesjmhtelt pl{ake, ghe M(lﬁl)e)ratld' of migagtiog fluid

ng and sh| f
dropletsy i TIORSHAL FOPRATIPE B P dRY DL OIORDr T IO ey, and
the streh§lB JFBEE Gl ro)RbEhticefeldM g&ziﬁléhttd‘ilaatdr\@]ﬁtbér the tcbradgponding fluid

raising the entire fluid droplet. f.urt her ving.
droplets Heveraige.idEe JEshPd| @ssplip IoHaestngse %%ulaﬁﬂesﬂ;? dlﬁa volume is
zero, i. %_%é'rﬁitéﬁ‘aﬁ 19}05% BeerfiraRhslitet Sollifiel hrt §dcésbbd WHAE Qedired, further

ratio of magnetic particles/outer phase, the
functionad huitsemaxtisdy be 1mme@1@@qd| inghg mathgd @f Q}g @Y@ltlophee gy piezoelectric-

basedacgcﬂe(rt]tcr@%g]a&#to?&{fﬁ | t he surface norphol ogy, the

ems he strength of the

EO% BCTAS } gﬁ e otf dﬂhg p@et 1 '% WisBERLE eXbiRhB&d wtltheany fluid

spon ve, nerge, are ' washed
(see e. goF@rﬂ); for 1ﬁhnancngl sdhwe amam;lqoom abassnas tong addbelflvigl allews for (a)

the inncy gpfine e sr B & HEHAGHEC plebpRERPHudol atractabe

to a mabeIClnl edibldirhetits Sherythe agtet yhatze foroaal efilm Smdoundntgtlhe inner phase
met hod of the invention pi.ezoel ec%al cb

(supra)qélt faYoFEtheEnerssbst eét"e%\ctﬂl Ylﬁex PRE" Rhgerast ae‘rth gs a film. In
embodlhﬁﬂﬁrwlﬂgfé‘%%é%d ta?tﬁclféﬁo@llﬁ%gn@ﬁy ng%Cl’é@Sﬁ" Qsedfo K ﬂﬁ@aﬁﬁatter it

id (see e 1%& for instance
may fuslodrmeret be dasired that sircha fihaid gllowg; fqr@h@hgag,ldttﬁ éerftqilg|1@tact and to bind

the des;lr?fi %get I Otex%?% #joohtgriﬁ é %?(ere{ @é‘f‘g@t‘{)ﬁe? g&%ﬁﬁlﬂé b¥process, a
mixing a&if tthi@ﬂﬁlﬂhir&plébmay megjaﬁied dut, ﬁn‘uxtsthme M@prang theh@uid droplet to
out phase film surroundl n nne se
sl S B Sl B LSS b AP dos o
affect t‘Plb‘ tigte theNdrdplet, Mut drafhiet A¥sidtd i€ ABKISVIAE NnS eqMak déstrébution of

and attached to mag%netlc particles is used to bind
matter Wst phagq Within the drople

.[0086] The possibility to perform transfers of matter such as washing allow for

O




may furthernore be desired that such a fluid allows
for the ligand to remain intact and to bind the
waele®roed3d arget matter. At any point in tine brdDE&2006/000029
during or after perfornin% a process, a mxing of the
fluid droplet may be carr'ed out, for instance by
exposing the fluid droplet to ul trasound Si nce the
complexd prgksses i bbapsgdmnl. Bisel desred dmigsi mgtteymay e kvl to ligands

i 8 AR89 S A R 90l S . e

liquid, e_%&blﬁﬁtﬁeﬁﬁoémlianﬂBng Imita?ee Y pdptldesf; bﬂ)te‘dn? ADNEA, RN)’Q&ﬁ]all organic
e possibility to perform.transfers o ter su
moleculih GRPAGLOHF Br CBPBbADEY, ISR OF §oRe PP DR Rb o emicel

transfon%'aﬂ&?s @a%Sdef &eHiddes S sEqiches (FIRY4)DBultiRitidrd MielvioBanelsf the fluid

I mmobi |1 zed on nagnetic particles, the pgssibility

droplet &@I@I ber changed by sexerplantsiers pfimpgngude. Agcqrdingl yethsgp@tgog of the
present nh&ﬁﬁ%%ﬁ% ?1{ 1ﬁgﬁfa@5é@een @ma%?&kdgﬁ@sdnd%%géceﬁm world

or gani ¢ nol ec i ons
without @gy praak imtecamjoglesi red stage or step, and conpl ex
bi ochem cal transformati ons can be carried out in

meqmpmmre(dasiged m)e cofgerntrationof targdtenatist imasasiple mayfhednereased

dropl.et .can Sever rde an tyc .
by volugie B PR eI Rodghes RE pkr%é)gvgln?‘ ko betdfration,
ultrafiltiition |l @al fdis. | A @ fv@hﬁneb ad \amlnmt the mmlmd)ef:mel presnnd invention, in

m croscopl ¢ worl d hout an in tagtghno

partlculfuogg wmlyﬂét‘lqp wd8ig ganse aligebﬁl r, trggl@egyblosensmg of

blomolémf & ldv&na@oﬁl?émin?oé?@ﬁfoﬁﬁ)lé ncr eas ed by vol une
uction according to techni qgues well known in the

ﬁfOtSSF ueh fsmheetiubtdtiveabhtonbt 1ﬁfnTt1h§fe|xhﬁ1pR§ tlemethod of the present
dialysis. Alow volune as used in the hod of the

inventiqsy mei he uﬁ‘?ﬁiﬂ@rﬁ@w Put o ganshyieh-enesnzyged kel HBPBPso ok (BLISA)

eggs t B KRSseikARASI thE art. B

assay. m % %H? %@af)ggtie? %f%%\sfvtag{)g gﬁigghnlﬁfowg rs pos(,3 si bl e. Y

combm{I@Z)s}ﬁ]:raAﬂuai dropletse wheetdin saghadioplet confeing @t 1qaptneng ngore of the

requ1s1t8 ggag) Cpts fgrat?‘F &m 1r?g?d a%fu_ng%d Fge?e%g{éﬁ (seﬂﬁggl ?ﬂ{s'p%gsi(ﬁgXo §say for the

a sandgw ch
presencb%ﬂﬁ@geﬂ)rrbﬁf& ifi B k&dplea Fsagesciibeal ab@& alnﬂjcqa‘pwbrdagtntesay be
this as e well..kno to thgse s .
couptecjq maggeiio Rt Hge SEVERSIeTHIoGiaeml B EPL et ff S anibody

targeted k@ RheintigaN bAiiMeredl NMERSspedifRally, Mer@bbdy ey g dirsétte to an
reagents for the binding, vvash| ng and det ectdto st eDS s HIV
tor S

antigen; pregegt ok B B|varug @%é@f‘a@@%ﬁf blopd op seruELUSPEed tor pafat €
virus. D& 6%@&1‘8@@@ can bé%ngﬁﬁ%d Redugb @M@mm%ﬁﬁ: é&ﬁpbﬂ«'ﬁféctroscopm

reagent may oupl ed to magneti c beads.
analysis pElvis fdag oetyoafiareshutiont pe sehspreigs @ap@aegemtmtbe @,rpbe or within the

d f
device KL PR ROHSH REad Qpl BB 000 O e o B
o9 & t Enoh
SR TSRO S Do R o o«
polymepdseachatn iéagtion. CBemieatore icoutre deanhbeo lagihevznnll by imednsi of thin film

and, or spectroscopic ysis. This can occur after .
heatersgif {{GHPBRULEISEH PR CMCBHIR dr BHFBHES § HBABRoDE gpoperemagneti
particlédl tiHidh bRenRMicaswith SBlahdM TR@U!1igaBE Ufes edetod directed agalnst

elution step. [0089] Fig. 6 illustrates the use_ of %r
differenteeablosirfspe niaekess. edwheell ﬁ@@ﬁ@ﬁeéhmﬁb dn his way be isolated from body

fluids or tissue as described above. A drop of capillary whole human blood may be obtained
by finger pricking with a lancet. This drop of blood is placed onto module 2. Leucocytes may

then be isolated according to the binding of their cell surface markers to the ligand



pol ymerase chain reaction. Tenperature control can be

achi eved by neans of thin filmheaters and tenperature
WG ensn9439 Modul e 1 represents a matri x of PCT/SG2006/000029

super par amagneti c parti cl £ whi ch are nodified with

| i gands. These |i gands are receptors directed agai nst

different cell surface markers. Any cell of interest

immobiliaed/ onnthe hnsgnmay redideso(cit gbvier een blsdyFigl biand Big. {7).sEigare 8
illustrate%ﬁxdesﬁéi}%ed ﬁgag ion ﬁgﬁex%{p%? gff leﬁgcpcyjtes%ro%nm& ! garpﬂ Hhobilized

I Nger I'ck
on magnétidteticled Miedicsbyess cah bb khmﬁhallﬁ lyrsledoelabne mof therfodnthm film heaters

SR SR N TR R NI O T R TR—

guiding ﬂh'e %ﬂl@!m' thied Qﬁjfféf@ntt t@ﬁp@ﬁﬁﬁ@ tzbﬁesP@:‘f t ﬂn@ﬂlﬂ§ 3( @f Fig 6). Fig. 17
bove, see al so |g 5 and

deplcts 3 telrnpr;tatmeezmﬁk measusH ww]ﬂﬁ l@aﬂlpérpfathe @x@éﬁﬁl igveption. Fig. 11

u u
v 5L FPENL R0 Y SROHOITIUL SR RS s s
that doestﬂitft diffetfﬁ‘dilhlal’prf)ﬁﬂdﬂbbﬁﬁtedﬂ)sf @ﬁlvcmmmlalemsthodhesqdonylmsarm élsmg

h ti d
e spof e B HoEr bR s AR PR produce
may be ﬁ{%é@-t\ﬂlﬁl@h Zam®es boGhd tdreepisvidin coakddgsupprpafanghgndtic particles.
icts a tenperature profile neasured

The ampliicRtien produse oy be chemically dengprated gn mofliod 4 el o a
sequencﬁ% \}gn%t]&r R L@&os@&ﬁ&bﬁiﬁd(ﬁgb)t bﬁn&?hﬁ?dbeot:arh@& ot 88 @Nélock-wise

lon i's of 'a quality that does not differ froma

manner qur mdduhe Sdipt mbvied theysamphe Greughrianr diferrnt ¥ R¢segntainipg the bases

G, A, ng}gp ad %ngslﬁb 10 Za%be)?a ng lrogltaggesggﬁ% :{Héhfsispllf%ﬁi%gm%fspace

conversige neikes amltipibiinhof sames ﬂ&msmbtb ﬂf)dmneé,nhawmplns G&J&b@&iored on

uper par amagneti ¢ parti cl |ca n
module § St BERERERIrS febiE ihe P o ALbHRIAY aR A o be
processell Fudhdequenci ng primer for pyrosequencing (PSQ) whi ch
may be carried out in a clock-w se manner on nodule 5

[0090T ifither RearBpleTf Petfbiming If)mtﬂéss dnlnf the banbgiddR@ad/or chemlcal
containing the bases G A é% g g u&sﬁis shows a P
sample igoRp relelss FEEHE RS (ierish ot Ja Quid drpplg (e S dmiging tefers

to passnféqméﬁﬂ@ﬁd?ﬁ% TRKSP dlmhibh%%tlﬁgnﬁimg BYRhRSs PPE gl pBring External
desired, the sanples can be stored on nodule 6 after

cnergy Cp‘yfoﬁ@éq@ﬁeW@Hr?@ to ggabinatians therofi Activk mixigg ﬁ‘ﬂfhm a stationary or
moving ?6%@%1?&1%&}/1%1‘ &Hﬁ% 1ﬁ3ﬂfl@| atﬂ'% P{) ?%nﬁ)n% Etlf@ Ibarticles. Such

Urthert exanpl e process on
agltatmn mymmhmwwdlfoamme d)lyeﬂtemag & armghedic or ele¢tremapnetic field to

s mXx t he | nter ol
which tig @00 1 Bt gP b B O Bl MRty R o of o
droplet in &.coRytafl ﬁi‘agﬁdtl@rbr loctasiidgnetierificlh by lmovmgm]se odspectiye surface
pl yi ng extern ener or forceﬁba as wel |

(supre). CERANSATG Peent AR RIS PO FRGS A e S iftStrated in the

appenditd E;{érﬁ%g_y or novi ng dropl et may for exanple include
% ng the superparanmagnetic particles. Such

[3991]3‘? LoanéBY: RLarRANIBI &V erfb@ink n@ﬁﬁ@é@s byt ahd ﬂﬁ@lﬁ@c@l and/or

magnetic or eectromagnetlcfle to which the_ dr

chemical sargplgds adfluid dropdgf inileringthediuid deeplefthigugl F"P‘ﬁbeft ﬂa‘éd Broplet,
as 111ust1%?éd§ﬁe RO %ﬂln%imf’i‘ %&gﬁhﬁgé@olﬂleﬁ%@aﬂg oFRQVET Lsmaller

romagne ing the’'respective
droplet santdiatyg f(mmimnal)zed‘é&pergmmhgmetwqmnlmclcﬁ‘ wile irnmebitized tegget matter

throughra ngger ﬁgldu(!lrto{ﬂ%ts W tl%s way undes1red ccl)rlfllg(gﬁe%ses%c astflcjne example by-

products, impurities, substrates, reagents, solvents or solvent components, salts, enzymes,

waste, or buffers, can be diluted in the bigger droplet. Upon further movement of the



appendi ng Exanpl es. [0091] Yet another exanple of

perform ng a process on the biological and/or chem ca
waaphet7Bn a fluid droplet is filtering the flRETSG2006/000029

dropl et through anot her f% id droplet, as illustrated

in Fig. 18. Such a filtration is typically perforned

by neans of noving a smaller droplet containing

magnetlcf partitieo nat ozthd téggee dppla esgerdially quar thecluperpaviatiagnetic particles

ter,thre d
includiogy i FRROP T} B G g T LP Y B ROGh Gt BesHighlragoplgh, while
most of Qﬁ@ﬂﬂde@u&y nitter UCbéng ldfpbelihd. Bue sutirt seht @ganizieggaturs of the

solvents or solvent c ents, salt S, .Wa
system, 0 QR RBAS: OrCaPRrBSIEPT 0F BRTE (B P Gi5Eh L Bgeb oD gl case
of an ou%a&‘ gh&%ﬁ W@P@Ehﬁ’fa thhermosLeht GuRka Ehhé’é'rﬁ‘ﬁy Y exMhplt B&round a

ger rop et, essenti ally only the superparanmagnetic
small repmmng pewunhef (ndienghasseln FpBiay| it éxpesitje to sebstantially gemove

matter frto%&lg ﬁf ci@ro %t E{a? Fe o@ﬁmkﬁ BisigEd ?}; ?{%l rgﬁégﬁe% béa%s r@? tthé)]fixamples

'S e| ng
and Figs €0§.- Oh¢ amdé'nlyigg natificaionf effee syatbley thd en@hamssmdhm from

art .thereof, is f
afinity ShrgelEronii, HGE HecCmH i PCRIHACE OF ORI ol faceia
forming@ht Nit&tidnlatypRAse! RBd GiHsel/whilrRd esoval ftﬁlliesewﬁhm ®vash1ng solution,
surround a small remai ni ng_anmount of

formings W Snobife phases 1pGSFS 40 (UGS PRME GRSy digle Tetspf the
present flﬁ\%ﬂh&?“:{h |yl 3ﬂ1n% %H?lhtﬁ}n fshale itatidiRky gﬁlﬁ:&b'\blhke%ebﬁmh%ahzed

ghetic Exanpl es an [
matenalum d@rﬂlgbllﬁg)hasw iIf $hoald; forfherfriose be peted it @g df:arﬁevqi@@ﬁ 8PFUEHISing

e eI PR B SRR e o o

method @Y figsdnb mvehadm o]ﬂmwfop izes elptiom df targest eldtten sih eaholiter volumes.

several tinme a washi ution, f .
This adgHRFIS HHLBT T enByaRioas (U &r pibreSie, s n SkATRly @ high
concentiafioh Y tABeh athttef id PrRsddt 68 el Volviasl, i cenwhdie Himddinetigs are to be
solution i1s the stati onary phase, whi | e the
analysed.ynct i onal i zed material is the nobile phase. It should

furt hernore he noted that no dead vol une .,occurs usin
(ORR2 ST e of terEc k&Rt PR ARTSGHOD PR A HOPBES i mana
or in an GRS wh. @tﬁinﬁ‘teti)dls@ﬂiﬁtﬁféﬁto@ gbRPBYndst heidme fi‘éﬁ%e@tﬁ dud@mated

present invention allows for the elution of target
mcubatcptatamé rhlghrpprémainp@ rﬂuwrs@mé% reaplgfss inadMding plpde F"sadélisu ajeqplready

well estﬁﬂlsgl@@ L Gt P Rsh Q%Lﬁ?t?l@&tl O didREY bE AseLH AR pparatus

concen on o’f far matter is present in tiny
of the pmi;amtresvenﬂonmﬂﬁreee fewiredi avapiations o€ ettberbSmhrmuymmt or of the

art_of .t d of the
apparanksag/tg tﬁ% 1rbvg¥p§1} ﬁ’e?j p?rHCIQ ﬁ}ng%lo& arg cast ﬁ,p ﬁ) (ti bg \A%afsoﬁ "Willed
in the afdut omat ed di stri buti on of conpounds fluid and
reagents, automated incubators and hi gh-performance

fd|099]’ g&ﬂemllfﬁlﬁb rdb&%glbﬁ rﬁllagcbtd)dic{]eg apl atr@lﬂieatni&r qqlotardepltc]:tmg the

already well established in the art

fluorescges SiEQAL VERHS dracBeR | e exprestrdwps FYSA fﬁwﬁ%?r {t55 HE 16). An

mcreasé hﬁ PLERS Nt MRV @R bWBRRE ThERMIcE ethe AstBficA |0‘13 Ngcc@fmulating
: t her such equi pnent or of the apparatus of

t
amphﬁq:auwemrodmtt Whereparfixed (flugresaensei theesheld igset %’Pltﬁe baseline, the
ﬂuoresc!:c):(f.“lfzéc g)ligﬁ'ﬁ%l?sy pa%s&ethﬁ%eml(ll Legd clihih I?l%leaﬁ&nt. As time is expressed in

terms of cycle numbers, a so called cycle threshold number (or value) or Ct value is obtained.

The smaller this number, the further to the left is a respective fluorescence curve located in
the amplification plot and the faster does amplification occur. The higher this number, the

slower an amplification occurs and the less it becomes distinguishable from non-specific



[0093] Real tine detection may provide an
anplification plot depicting the fluorescence signa
wQoe003st78eact i on time expressed as cycl e nunmbePGI/§6H86/000029
Fig. 16). An increase iné%%uorescence above the
basel i ne indicates the d ction of accunul ating
anplification product. Were a fixed fluorescence
backgroundrresfiohd Arsillagtativh@f ebtared fhwedstenes sighelsusingteswethod of the

gnal s this.threshold at a certain tine
P“”@“IHEWHPnwﬁgwfﬁﬁﬁﬁﬁ§ng} 8dded in terns of cycle numbers,
alle ycl e threshol d nunber [V
(hPDIEF angBed e FRETDRaeL b Rreb i Shf antiytical and
preparatlfvla' I hleeodE0 dsheaod efbtahée asutfaspesplhsnien f tesonamse,enewnanir \nairror,

located in the gggllflcatlon pl ot and the faster ﬂ
reflectoragtii¢ | infestiranss SHEELMagneo HEYFaRCe, HPass, SPRFEPSCOPHe © ipsometry,

isoelectrit: 10t ng@g}%@}rﬂ&?@@éﬁ}p NmeGeEY, S efiflotH8mbh®Sfaphic, beretiBiEnetic

non- spedi fi chackground react| ons.

chromat@graphy arrdt elactiaphontticobethpdre @xmrmlﬂseﬁc@%@pborgﬁmr%etws rge for
stance 315, PR kb BUEPEL LAY B 0 Ao B8, R timico

gel electi@pitiragsl (RAGE)s l@pllml Zcbnec at Gaydllay ePar zﬂlecm)phmtehad Surface
as for instance r esqnance saonant

immobilfafip P IRER B TERIET DX CHREST PaRUtscS 101 OIGFRERIPIG KT shift their

electropﬁcﬁ%ﬂlcgfn%fiﬁi%y u??@ %@M%IHOTFE@ BMnblﬁbﬂnbrpﬁ'ﬁH@hﬂymethods may include
i soel ectric Tocusing, chromatography nethods

a commenhewen Ot Hr ey dgyHice Asep GXABRICH &t PANOB i Bgfeiphipay be

perform@cr Gn 8! G&H hor e of(ﬁtlh& W%%elg&ﬁ@'f@&ﬁﬁngf Subsequently a sample of

ectrop ic net s are for instance Free Flow
the sepaﬁtuenhmedphmreeg asso@titi%ﬁ) qf apthobestin ayaderglsown or suspected to contain

matter, ﬁgﬁ&r % %gr es* 1&1;;?‘6 In¥a C}Sé’ Jls%g' S I%%e @L}%‘:ﬁ}{a%’ Bes ?l%idsdroplet of

the presé&t @QtehBEN ah esdeSof tl&erfpataﬁon medhmh bmag agel, dlie maggeretf ingerest may

st 0B LS 0 BB ST PRI e
droplet 2$ed Gfﬁ BHepr&elt invARioRATERAINAANIGWS fof the sSléﬁﬂibﬂTéﬂ dhadfacamaterial that

i ncl ude 'a conmpn ste n deVI ce. As an
is well sitgdipreysage %Béﬂ%fﬁ?ﬁ‘o%r d$oe}ﬁ°mfg1m OquSSFRgy ASh PRISFHHHEY TofPrmen
surface %n:%' 68 QnaBi Ror b8t hﬂ:%ﬁ(ﬂ@ CRhddY deSiRQ. Gafriptesf @Pds&ircﬁlﬁatography
sequently a sanple of the separation medium e.
method siotludé dor ofstaangssl ﬁl‘@@thnn sigst eclusigroghroBlatagiapye tl%l eti%hange
in_patter e
chromafygiiylC o loproiibang BiAbBIdbiq e iBhostrolBlogkbhy or

roplet o
hydropmfoﬁs ehdrgéd indrtibo mhrmmatogmphyxf Ashen slbptmtivé cnamplgi @mespective

e mat st nee
sty e B TR oot G658 o o By Dot wing
the methd Wthéplséid itfenfibiase of the fluid droplet used in the

present invention usually allows for the selection of

095 o6 @eNBlaf fledinveMadn indy Welreadily ﬁlﬁiérs‘t@crd ushget Ao practlcal
surface for |soelectr|c f acus, nce,

: ue
cffect, pratierN SRiEn g OGP AGTPEE BBOTH SR AL g - niting
exampl sired. Exanples of a chromatography nethod include
p
or instance gel filtration, size exclusion
chr omat ogr aphy, ion exchange chromat ogr aphy, affinity
chr omat ogr aphy, hydrophobi c interacti on chromat ography
or hydrophobi ¢ charge induction chromatography. As an
illustrative exanple, a respective analytical or
preparative method may be performed before or after
processing a sanpl e using

u



the nmet hod of the present invention. [0095] In order
that the invention may be readily understood and put

w0 nioo/opt7act i cal effect, particul ar enbodi ment sPEI/EG2000000029
be  described by way of thg follow ng non-liniting
exanpl es. EXAMPLES Dropl et mani pul ati on [0096] An
i n-house built array g s%ﬁh?i magnets, a permanent
ML219- X neodyni um iron boron (?Osc magnet (Assentech),
fixed to the handle of an anal ogue al arm cl ock
(Citizen) by doubIEr%Dléé@lailH%@a‘!‘Bl\/p (cf. Fig. 18a), or

an A ProScanl | -notori zed stage system (Prior), which

[¥:®f§& I@ﬂ}qrugclo ulhvel oé‘legeg ﬁxta%tﬁlléﬁ na%ﬁoerqﬁﬂ@%BQ-X neodymium

iron bor&PikE Hfagﬁ&‘ (R¥semitdcRY, Tixe Ko e Hanbél JE\Rh Bnsloftiendlten-clock (Citizen)
i onal | nstrumsnt%eb was used to_pmani pul(?t e fluid

by doublerssisicnne GO (T gl SAlpe hhairagHENT Bojsiived sige syRfm (Prion)
which vs)a:lk gnov%?)rela{no @ a Tslﬂaﬁlofg'ag) ﬂerﬂfaﬁ&{tq{e%dﬁﬁﬁ‘lw&rﬁﬁ Q)o%rpﬁis@rmagnet

I qul hase an on-pol ar outer liquid phase.
(Farnell)Thmi cainm)llleqb Fmasaajoya’sclaqu Eob¥IEWdS-software (Patipndl flastruments) was

et SRSl PR BB AT e 19 o,
O s P 9 T B

liquid pHapd.i qabi amsr afhas®ownd eaqueoad unﬂ (cbht)al,nedhbuﬁcﬂ umagent(s) and

spepog e T U LR A L GBI "6 o

immiscibR TR Ploh g th€ otker ﬁﬂa{s@%@%tﬁﬂ& Dhir ﬁ’ﬁQ)surrdSlﬁMﬁ{gSme 1nner phase.
transcription (RT), cell lysis, and rase ch

‘For appieaitons ¢ remn)empmanmgrt)_ e qus]ra% @f £ AGReQRliase to the

|
s YL S 03, e Ry, s e s,

pyroseqwrtcmgn(PSQe) wropt danseuiptian NR@%w%éﬁlheﬂﬂdelmﬁ%e @ham reaction

agi tatd on of the superparanagnetic particles by
(PCR%IS%?éiékg t he magnetic/ el ect romagnetic fleld or

A

ues were co
and splifimigerf ataplets. Vi withinath8 8RHlsA v86 abﬂh:izved elther by means of agitation

o the SHRELBRLATE e Y ST RO LA Sl g or

acousticZ t4veatlbi/Sirdabrdidd dkeultrBbUndd s Gofnehdakts psth, midinge dedhaidube were
substrate by an epoxy adhesive (Alteco), were used.

COmbmf@ependl ng on the experi rrent di fferent waveforms in

ie35pilor Benetie WHEROUGR P, SS0R) RO GV Biteibn iy qpgvetom

generatctr”(]'A“gtﬂ'th? al 'u?p%@d SHRSAPRLIRIRE 'Bﬁﬂt Smplafidr] &ldes lealliAHMUm titanate
sol utions, washing sol utions, substrates,

(PZT) dEse (Phlllz@s)e esdptsséhp shstraienby il epesk adhesivie (AEEFNNWsEE used.
Depend@l@pgg “hé n’gér% t ﬂth 2 SLORLE Qﬁ‘ﬁﬂz%{? %eﬁ?vlded fast and

Uper par a es was successlve r%m
efficientnimxi&ihg. vB&hﬁidlfcfrl ﬂtee iPéﬂR solut1on, all droplets, i.e. blood, ctionalized

superparamagnetic particles, mineral oil, capping solutions, washing solutions, substrates,

etc., were disposed onto the surface at the beginning of the experiment and the droplet
containing the superparamagnetic particles was successively merged, mixed, washed/filtered,

and split with these droplets.

[0100] Fig. 18 shows moving, merging, washing/filtering, and splitting for the

following example of the isolation of white blood cells from fresh, capillary whole human



and split with these droplets. [0100] Fig. 18 shows
nmovi ng, merging, washing/filtering, and splitting for
wo b@70247BowWi ng exanpl e of the isolation of whiP€r/bGmoe000029
cells fromfresh, capill %ray whol e humanbl ood usi ng
functionalized superparamagnetic particles (see
bel ow). Since white blood cells express CDL5 and CD45
blood usmgtﬁhxyﬂmalézeél ﬂup@‘parhm@gllemrp@in@9s Gae belew. Tiapq white blood cells

express C;m?{‘gf: @gé% i ens K%e ?t%lceie:% yocrjl tﬁgﬁ? Xagﬂ}%é'lbrane they can be

selectivelgnieniin@y - 190 &hﬁﬁnsmmropawahagﬂﬁ €Dd 5pardt ati-€EP45FagibodgAp ated

sopeoar oS BRI 1500 & A By S o EPBBRton i
magnet (A@,eﬁﬂté&ﬂ) ﬁiaéa &Qtﬂél @naled@ﬂﬂant Ao dg,( Sk (mzens)et@ dcublesided tape

filter, and split

r opl et{ cont ai wﬁg
(3M), is fllﬁ tto cmqu, ﬁ@gguﬁlﬁ@ih@ﬁ%nﬁ% split d{%ﬂlftt s¢ |cgatayng igpalized

T t
e s
glass slidSg 4R injn, alickress A8 Onmgefin CowerSHph élellBathy pldvsithe tryagmrt, for

a better \{111}5111&1{9 %%ﬁxwgn gm{nﬂg Lﬁgﬁu&égsa Igipl%g iy 1Q Eceé b%@%&? ﬁ‘legcq (‘ﬂf Erpi the

glass su&&ﬁieal nIBlloﬁ dibplef c&!tﬁ@h%ade(ﬁ rnl dEDl)‘&lahéuﬂisMDlémﬂaCD%

(Dynal Bitgcy ) G4 ploveR iR 9 THEIFG Soranes) Bt B cAifly whote
human b‘f@fdgﬁjlt)(gﬁcg met& ngoFl DISC Aiﬁl?f AREGIREIE of AR tWE dro lets the

t he conbi ned ropl et (28) is noved towar
combined rdmcpplett (28dris anaved gowardsi a dfonl\ﬁsqﬂnﬁ?gmgm 19t popf Fasyng) jsofution

oo S0 8555 QL . 9, 0 gy 0 s

blood celif ateopmébbitibel tbrumpt ofoﬁhalﬁaxz@@np@&upa@% whereblyythe hgltatlon of

itation of t r S
the. moi§i, sOpeSaomhe PR FIPRE TRIR B B (bfi acoustic
streamin§ b @@FdsBAnd¥antid usas ausibrien IﬂlthﬁcuMdnttlmesﬂoo tHiepurpbse. It should

S LR AN AT T

amphtud@é/ s AnRGROERL fefdsCa thd Alpnae/Idis bf GRRE bRsoRl dellsl defier rﬁér ing (Fig.
his node | eads to the rup ture/I%/sns of white blo

18G), th@ émpepbilived syhiteehloecth gellsrarg washe/filterrd Thentsan|” Pashing fiftering’
refers to, hﬁ)‘\)f%gﬁ fld ﬁ*n@ &a‘ﬁ?ﬁcﬁg %%Jr#irﬁﬁﬁ?&tw-r 1&1@:{ l%th immobilized white

ers
blood cells rthltouglnal bigga dogler patainmngribe Waslfmgtsphltleg Wig: HH8H, Fig. 181).
ite blood cells thr h t
Upon dogfi Rl ofieugietidte ftcTe, i BB i Bh R g Eluiood
cells, togdptesn vieh l@}uﬁqilﬁﬂd)ﬁ/nﬁxhﬁcﬁleplecﬁﬂ@roﬁﬁﬁ&gmﬁtn phapabylse]famgamzatlon
I ncl udi ng, the i mpbilized white blqod

Leave (Figh (k9% tibigesr; GrRPISH Alholhee PEACET (05 ey et i e Bigees roplet,

such as Qﬂﬁﬁﬁtlpsy e3§| 1fed OJIQ@H‘ CARL iffer, %‘é eEOAIAD (sehBdg dshanti- coagulant)
Rd%aer dro ot her matter that is included jin
heparin, { smd@;léasear%lremamsmdhe hisgenpiopieti B presegee pepddplaad cells

turns the g)fag}ﬁré g&&flgﬁ ejdsﬁhc‘b%r &Pﬁﬁ‘&&aﬁﬁ{ é‘rhl[ﬁ e remalmng dro%at) At the

Ses,
same time 1tripar1hesg geveniialbp patt. ofl e piuasyenf: éulmtlon:dtzeibl sparperiniagnetic

pticte 4SO S0t DR e RS i,

Thereby! HRWilutib® fact RS peAddny opaid valhme hgticsdfithe ’jhtaﬁctlng droplets: if for
functional i zed -super paramagnetic parti.cles. WI th

instance; andioplet i0f O whok Bingfienslizedsupsrparamagngstic pudclss gytly immobilized
white bio@Plk R fa8fliN@rddi lite8hy 10 ul of washing solution, the remaining

impurities within the slurry are diluted one million-fold [(1:100)’]). Thereafter, the




Thereby, the dilution factor is dependent on the
volunme ratio of the interacting droplets: if for

w0 p®vamse a droplet of 0.1 m of functional i zePlCT/SG2006/000029
super paramagnetic parti clg with inmobilized white
bl ood cells is washed three tines by 10 ml of washing
solution, the remaining inpurities within the slurr

funcuonarzedohupa@emnmgaemn Iphlrtmh:smiﬂd ifnfobilieyl whife bitedr eadlst éw,fe the

o AR L BRI IR S MU b oo e

18K, Fig0l181i)0ofor( 299ecoid gzvas}h&g) stap.d Tar enlrance dwasbym cthe afunctionalized

N SR T WE WS BT PR RAR

times wftkhﬁcﬁl'eosﬂﬂlﬂr?ge golﬁﬁ@@ r(13%r qmnpfgl asedy béfél‘eﬁ‘ﬁhew lteiive the washing
lized Wwhite are noved for- and backwards sever al

solutlont GE@S 18\Y t Mg 18W)wddndllyg the Ipytifisdh \(f]p;teg blopglgy cefls gire ready for
downstr apglk?ceafn%&%\/é E eET l Iﬁ‘ﬁx erhd GeRSH S cﬂf%ﬂeoﬂraﬁh:ﬁg solution for

the purified white bl oods
removmg abd dlovtecetle dthy rhain odmpnsemt @éfmicmdp mhmht intarferesewigh downstream

PCR Th filter-e i enc S
spplcatgs e g BloRPaBdUSet € DRESHE: VESSHRaNtY b fiine e
red blooalcepﬁusm\ghmubmeem%@ae;aomeﬁeh (KigVR U, rmgmmpp hidRBt~i100900-fold,

due to contam nation w.th RNas nd
L. the comDTAOBT By BOUHEE HEPUPIS L dl P FROHEeEN PRIl IS cells witin
ML BBIRE mirib& of 25blobd Bells3A aB)mPdachplSis 5x10°
asamm%ﬁéoigﬁgggypm, i(. e. thré cont())l natlgn of Stvvé)1 was hi r% ” ‘ -
solutions of 10 nl .each Eermves all red blood cells
within a sanple vollﬁﬁ'ﬁmg agegueiy (absol ut e nunber

holag BTG poand B RIS e RS Shprfd im0

thin ﬁlﬁalliHatdiéitaﬁd tefpbauge, seﬁsmi) ringleah pbpli¢atiom gpetifict mtagra‘ted ircuit

heat er s d.tenperature and an applicati
(ASIC) pEsiter §% Mgt Rt AdeRRRYEY PE RSkeSTIRERE (Bt Qrueal detection)
were caftidlt ot/dn a/PEER0OR Miidt TIRERBaEKRElet (Pt Beseich)) @qbipped with a
optical detection) were carried out on a PCT-20

Slide G@@fil@’i“‘eada'pmr(m Resperch): Tll\msqtﬁ %F%Bheﬂ@%}d?lwganﬁtﬂ% signilar to
other d&&%eﬁgd' H‘{j ke L) sRAPRE Ug (Mgclgfe%leﬁﬂ} C@ﬁtten@@%e% t etUfl. Qbupra).

managenent i Fsimlar to other vi ces
Commemmty avpilehle eustom-snadh RAER-ehigs 1m1g<bng§@atr@@er®ftwmb‘§¢rg found
et al upr ¥ il
stoleFgr S FRLRER TATBRSHEL P efRup 0] Jess o
Advalytst (Blabhtshaf Q}ermsﬂgavww aﬁhﬂymabdsm)iam of the Ipstitstenfor Physical High

invention. |n so tests. PCR chi ps from Adval yti x
Techno S}’Gr%t(fﬁlla é@%‘?aﬁ‘é( yerefisif-adval yti x. com) and of the

Institute for Physical H gh Technol ogy e.V. (Jena,
Germany) were used. Onticahdetdetiaxct i on [ 0102]

Fl uorescence was detected by an Axi otech vario '
[0102} Esomscencai wasodetogted (bZ/eEus Axiotegluivspedilugressence microscope

(7eis), Sappu I RS EAERR R TRl SYAGF TEAROEIE Snces),

a HE 33TEITOltén sek (Zdiss) ub 67 §4-20vphebsiu)tipdied tube ¢Hiaskathatsy) and recorded
B L R e YN e

instructions.

[0103] For bioluminescence detection, a H7421-40 photon counting module

(Hamamatsu) was used instead.



[0103] For biolum nescence detection, a H7421-40
phot on counting nodul e (Hamamat su) was used

w0 pwresd3sur f ace nodification [0104] Hydr ophobPCT/862006/000029
wel | as ol eophobic surfacgg wer e obtained by either
chem cal vapour deposition (CVvD) of glass (Schott) or
silicon (Silicon Sense) substrates with

(hept adecaf | uor o- | Surfac2 matifiedtioar odecy!| )triethoxysila
ne (Gelest) in a 15E oven (Yield Engineeri ng Syst ens
[910415{yd®@hahx¢ B, w-selhmolemdro i swrfages wererpbtasegad higeigher chemical

vooue B8 BT R 7 RS SR ST s i

(heptaddckHudo-( 3,2~ t&faltydfodequ)tﬁeﬂlomghmes (Gletest) wart eer Bl oven (Yield

Englneergnﬁg ;asré(sat:qgg)lsgtr {(L éé&ﬂdc(g? @gj‘%&,z%& QE)SW ng o 'f gstghghcon or

polymerfc &bstrdt@sS(r@%Efalf el dttrid) A@PA 1 B olubh BT BHors AFUBUPent) in FC 70
Isolation of white bI ood cells (V\BCs) fromwhaole hu

(3M). Shitiogntagle rngles wiith watev\B@% mlF@P{l Hrflukar) Measursdr by A 30

contact %éoﬁc ?s'uﬁﬁ%%ﬂew {M%‘J{ éel g%%g%@beg&g%&g'tvay 6) .

[ f
@?%%bféga%%ﬁ%w%ﬁa%ﬁ"ﬁtﬁﬁiﬁﬁ%ﬁ%ﬁcCﬁ?Q?W%C?ﬁ"‘“
human lpibmds el tlgsibof MeBEs] RGR ansl M\K@I@n@nﬂﬂl sldicessivelyowithout any
vine serum al bum n (BSA) (Roth) was nerged with a

usermt%?e{)%c‘é FigMtaining 15 M of fresh capillary whol e
human bl ood, mn xed, |ncubat ed at rt for 10 mn, and

washed successi vg (;mlggﬂg})@@uscont aining 10 m
0.01 MPBS/1 %B one droplet containing 10 m of

@3@6&5@ g%létt ébﬁx@aé&ﬁ% of dher whbtRidl e Gells of Dynabeads
he superparamagnetic particlés
CD15 zudd CRSe (il rBiateghY gn 0.8k Mephosphaip shuffagad) wpling, PEsy $igma-

Aldnchi/p gﬁgbreig ;s)%r?éq n%lalgneﬁ{ @é%%l})évgfs AERR n{is ?Jltehgé) ?ﬁ?ﬂleﬁ'c@?talmng 15

ul of freslt bapillay Oiﬂhcéé Imnmhdmlnod;gnik@d,nincdﬁatai 4t %@oll@tm@n amfl Washed

R4 LR SSIACE LR 109,04 MIPBA % B il i

contalm\ﬁ@&bqﬂ oF YRS PSRI Bkutei(Righ 1y. Gfhedvtitel tidsdsareils IMBCY), dficidd onto

01 MPBS/'1 %BSA.  After fixat he VWBCs, the
the Supﬂ?@mnégneééﬁ?‘éﬁ"}ﬁsn@dt‘ﬁ%reélﬂ}%ﬁfg’ %ﬁﬁ‘ﬂ’@rﬁ’ﬂl ¥,51‘°part i cles was

rre@%Ad vvlth a dropl Et]ﬁco .ali meFW the droplet containing the

superpaflam | ﬁﬂécﬁgﬂrgbIEQv%s B{é@%d (ch dféio@v)(v@ﬁf’& )irdp‘léil”cbﬁtfaimﬁg xedl ofad %

ed at over ni

solutlorDAﬁlpa@f@mbiﬁhMRm éndb%rl\goﬂ%@/ﬂ Ih%aBﬁAg meed (cf. below), and
o5 4 9 RATLSE, ATty 12145458 SRR oo
M PB Stsly%tmm\ﬁemﬁmm qfGhe NYIB(S), thqo&mpbg cerphiathgshe lsuperppamagnetic

panticlef kg Iiopgeeiih &SSPt ipg O S AL T AS el 5% iBfing medium

with 4’ WﬂM@l’iﬂ?ﬁz pHBaydindblel (BAURTR(V o) R5ed, aid ﬁwu&itecC&tUr @ svamight.
701 After I'solation of the \WBCs. the
Fmallyct@ﬁ rqﬁ@n@%%@ﬁ,ypg&wgﬁﬁ&%@ a high resolutlon—grmted polymeric foil

(Infinite Graphics) with a grid size ‘of 500%500 um, placed under a BX51 system microscope

(Olympus), photographed with a DP70 digital camera (Olympus), converted into greyscale
(Fig. 8) and counted software-assisted by MetaMorph V6.1 (Molecular Devices) (Fig. 9).



particles was nerged with a droplet containing 1 m of

the PCR m xture, m xed and incubated at 95 C for 5
woreow7/o0f78er thermal |ysis of the WBCs, the PCT/SG2006/000029

super par amagnetic parti clcgs were renmoved fromthe

dropl et containing the PCR m xture. The rel eased

genom ¢ DNA was now ready for the PCR. PCR [0109] A

housekeepi ng gene, gl y&xldysiehyde- 3- phosphat e
dehydr ogenase (GAPDH) was used as the target, whereby
[0108] afiel iisodationenfythe WBCL0Be ldpor(lwamnmﬂBngttb@ ﬁ)lpefparamagﬂetlc

particles m n@r&gd-l-\x@l QE&)@OT% TAEp &Aé%l%s ttes HJ %d'\%}dblﬁ%ubated

at 95 °CH6R5! MinN@fte2 dhet@uElysisast ths WBCwathd sapetparemegrstic partlcles were

emovea oL oA nE PSR B e PR G v

gstock solution and had the fol I oW ng
readny%ﬁp@gsnl on: 23.0 m diethyl pyrocarbonate (DEPC)
. treated H20 (I nvitrogen), 10.0 m 5x Qsolution, 5.0
m 5x PCR buffer, 5.0 M POR % BSA, 1.0 nl 10 nM dNTPs,
0.5 m 1:100 SYBR Geen (Invitrogen), 2.50 mM 10 nM

[()nmm HoanBespRipesar, plyicoraldehpdd3 _phoghhBteSidhydgenast (GJAPDH)

e el B0 HSEEP i e oAl B BB P i
CTC ATt'Ie'F’@baf@G 101 &Qlc Aher CRCYSEQ MY NOND)i dnil GTEC WA ATG GCA ACT

cycles at 95 Ctor 1 mn, 58 0C faor 1 mn,
GTG AGG m(lkweamh ﬁl@iabSa SEQED NO: @) werp used o Prvaudandgpyfasqprimers,

s T PROBERRIT TR g0 k3 60 1 zor

QIAGEN))m £60 madtoamgalummu endimad k¢ follavrieg §am;pp@t1mS2% 8 dHledjethyl

proccSGUR D000 R0 1AL 1 7 $70-ARRRL 038 s

buffer, 30 1 10 ¢4BOA, 1.0)ul 16imx cﬂNTPt hes RCR100 SYBR §reﬂar(&1v1trogen) 2.50

R R LR N T SN ——

partlcula%fff(ﬁ( 0P WESCH Msobted NeddZeMbed! dbEvE) ividré By ak ek tekislate.
product was ready for PSQ PSQ [0111] For the PSQ the

196 TIRRub&YcliAS cHMiifdsOméRad fcﬂmg;ems c¥dlés 4t 96 |°Ciinbflgm1n 58 °C
consumabl es (Bl ot ag §)e was us%

for 1 migaA@ ( @é@} } Du‘N@ndég)O foydg sad §§%ﬁ§%l’{ elus é’f% ﬂ)éqresclgnce intensity

during tﬂ]‘;s%%y Q 'eﬁ@a&ecmo Rllof BYPERNA r&-tRhe (;(f@(b) 10Q For delting

StreptaV|d|n in i ndi ng
curve artallfsm rthammplmwg% qoc(lgch wp teo? iCtThe 1 aniapaftar vaueh Eherfm@eratufe

r 1
v coo B 1 85 . U3 o e ORI SS9 6
productsp rv@éiel Cinalytzée b cqphl&try oe:lexttwphomgls tUséngs apBiopaalppagdkdli CAgilent

recof) B S A he PR P flct v

readyf(frq:rsQl mn, and washed successi vel y in two droplets

, containing 10 mM of | ¢ washing buffer. Aternatively,
t he doubl e stranded (ds) DNA coul d be denaturated
thermally at 95 0C for 1 PSQ

[0111] For the PSQ, the 5x96 PSQ™ 96 MA Pyro Gold Reagent Kit including
consumables (Biotage) was used. CAT GGC AAC TGT GAG GAG (SEQ ID NO: 3) served
as sequencing primer. A droplet containing 1 pl of a suspension of 300 ug plt of
Dynabeads® MyOne™ Streptavidin in 2% binding buffer was merged (supra) with the droplet

containing the PCR mixture, mixed, and incubated at 65 °C for 15 min. After immobilization



mn. After denaturation of the ds DNA the dropl et
contai ni ng the superparamagnetic particles was nerged
WOREN/024789 opl et cont ai ni ng 1 m of a solution PET/SGB06MN0029
sequencing primer.-in | %meal ing buffer, m xed,
I ncubated at 80 OC for 2 and cool ed down to rt.
The single stranded (ss) DNA attached onto
of the b1®mrgéatpraPé)Raglrmdtwtct}pair0plcﬂ @Btainag t}mwpeaa@nﬁtgﬁlﬁws@ﬁdes was

merged \%‘ﬁ% %%)&’1% g{n%(%{(gﬁ]r ?ﬁnga ge ’a Z%‘i Q)hﬁf i ﬁ%’%ﬁﬁ‘é‘?ﬁg’%& Rt for

1 min, ahbewsshpe rsﬁ@ée@ﬂﬁ@? aéhitovopdiobletd esntwmings UG ik redelck ms]ﬁﬁg rHuffer.

iy o Seb s Ly 800 SSIHERS o FRRRF s - o

min. Affet '@nlaﬁ(lratfdﬂe ofl P38t DRAN @k Ndrdplet h@nkiEE RBE %ﬁp@p@ﬁhﬁgnetlc

particles was nerged with a droplet containi ng
partlcles cWaSam@rgedt with aodroal@rpontmmawl idnef & wehitign i Y \MMrﬁequencmg

s UGN A Sl 0 02Tt R o .

The singlf steanfled(s8) DNA raetea:heﬂlomm speHRramagnted pe)rtl[:](as, wgs TR geady for .
exanple illustrates how a protein can be purified
PSQ.  ysi ng the net hod of t he present invention. [0115] A

dr t n| n n .
(A doctsmitu e gnaat Rt o P S AGH 3B uRAREts paricles,
the dropm&ﬁlﬁlrfg?meﬁhp@pérama Adticrpadtidlése’tasmgpatded imgandde annealing
beads (Q ACEN, equiva ent Lo a 4%%\@@1# sugio 31% on)
buffer angequenced it cpmersiabP SQRTY O8MA sysig %%8} 18-
Fl uka) can be prepared after washin
I 50 s, LS <OmBRIRg o SR B pgeD aH T Has merged
with a dﬁo%E’e‘é)com%néﬁg?Elsqﬂ oFQNbRItdL W dGTH, nfike® 284 teH Hagtewithl droplet
ysate coli) containi na bi ot i nyl at ed_r ecqnbi nant

contamny tepl ms fubrlé@]@élﬂtl Oﬁﬁlwmerﬁn cpbstrafemEpeedFgut Per (50 mv
‘ Tris-HC pH77 200 "M NaCl, 5 nmM EDTA) can be nerged

ith t t t h t
beadsAHiE BRBFHEH 4 Papebin &%f%e@gﬁgﬁeéb%“ﬁ%?{e@er oom
t f Th ft
B R TR e b S
present 1ﬁf/erﬁﬂﬁve buf f er (50 mM Tri s- HC pH 7.7, 200 TTM NaC| 5

mM EDTA). Elution of the purified GFP in the obtai ned
[dlDS]|A%tﬂ1ﬁ>d dioplét containde: peil fod raneﬂummrrmncjlphgsamdﬂtmmng 50 mM

il 2Rk TR 0 AL B SRS s

beads (%mﬁﬁf bQlivi1B& tH%gmt(wv aéil@ﬁé’-iﬁﬁmz eadSanV\Uter PRI Gedltrafiltrated
antitication may per f or med X st andar d. net hod
mineral ©ilc (Fluka)tdaa beapliepare(ﬂ a@vr sasingtthe rﬁa&ﬁﬁ 2garogs geadsowith 0.01 M

pho spha?é%ﬁ’&%? Saline. @’E}ﬁ’)y %e liOBYe% Qgﬁifaﬁﬁr%) 91819 |cﬂiél% Ha@f%ﬁ'él BRate (E.

nare or exanple accord
coli) comniadfgidtind etpd rm:bmbmab’ygreen fluorescent protein (GFP) in above buffer (50

oo eSRCERHL 3 AR 96, A BOEE) 3hnf i s i

contalmfégftﬁé anggheti0| dghiosd behdsFieobbikimedniropiec emt batinoubated at room
nzyme- 11 nked 1 nmunosor, bent asg gELdI SA?} . .
temperature for 45 min. Thereafter, the droplet can be washed successively in three droplets

containing 10 pl of above buffer (50 mM Tris-HCI pH 7.7, 200 mM NaCl, 5 mM EDTA).
Elution of the purified GFP in the obtained droplet of 1 ul can be performed by merging with

%—1

a droplet of 25 pl containing 10 mM biotin in above buffer, and mixing by exposure to
ultrasound, whereafter the magnetic agarose beads were removed. Quantification may be

performed by any standard method such as the ratio of UV absorption at 280 and 260 nm



[0116] A droplet containing 1 ml of a suspension of
carboxy-functional i zed super paramagnetic particles in
w@:2m7M4239or phol i noet hanesul fonic acid (MES) PCT/SG2006/000029
(Lancaster) was nerged (;.bora) with a dropl et
containing 10 m .of a O M sol ution of N-ethyl-N -(3-
di met hyl am nopr opyl ) car bodi i m de hydrochl ori de
according t@icgse,cy) parfdmﬁlngk mlmynhagtxg:suw. nefarrte qrnplsy, for example

according; 1o iRk 1RO v RPD A B deBlodibysgl) g

subsequeh O i) @t ®ybliidréescetbesddtéction UFRE)a (e&rgm&e— SONltliml ch@FP of known
After actlvatl on. of the carboxy groups, the dropl et ¢

concentrgiik aj ni ng the superparamagnetic particles was nerged
with a droplet containing 1 m of al rTg m "1 solution

f fl FIT | 0G
(()vvnol go:ne) ggﬁﬁ;"”{"fﬁi‘ﬂﬁn{i é%?lf‘%)&%gl grra gflech? in
B P kT S o g oo
superparf¥hh@fetic GapfidleginD. 1t Ne 2@hotdBolig@thizh &Gl fohicgacid SMES) Hpancaster)

was merged, Al i & UPRG) CAEBHEOnT ot 38 M Goligp of NeERYER-(a-
dunethyl%‘rﬁ(ﬂg?@?ﬂﬂ%@ﬁu&ﬁeg ”ngd{j&cﬂlbhﬁ@) (Lrﬂn&%ﬂer)l nsmbatoetoiz atM  N-

washed Successl ve

|
hydroxyshicoipinaide (NEHD 4AMaAgsardind.1 M MIESMHPBJ In%bagé\ at gfog] min, and
washed iéiagr?e% ﬁg)p?ét (Itogﬁuﬁlﬁ% 1@*&1' 0.9YGd e %’a?e bafféled %W@Bg)hﬁlgma-

contal nin € super gnetlc partlc esS wWas
Aldnch)nemgted wctivatmndr op| tie  cuarttoai ni grgups, mitheof depplet nypoptaining  the

ety eSS R b I G e BB uion
of ﬂuorésBelﬁ (@l—T@) RBSd %ﬁ%ﬁ-rﬁbmd[,g(‘i (W]ndiahmde@ﬂe)r (GtkMs IgG FITC)
Slgma-@}gkﬂcg) o %é\aig%%ss gﬁ{ﬁis > Vg@%ﬁa /%t f Vleggrrl,o ldre}z}fassgeq)lf e droplet

contamn'?@% Q1 @D 1MTPBSNAZE: CoviplfiB oAkl GENIs TG FRTC (fig. 15) the droplet
I mrunor eacting of GxMs 1gG FI TC and Rbtht | gG F

containipRihe sup@paemsEetticasidesWargnensed ¥ithey Yapiheqirianing Topl01M
2- ammo@@ﬁﬁdl%ls%?ﬂé'ﬁ i), ?ﬁew Bt ddr ARt &dr CRRY, ainAl WhdP sitcessively

per oxi dase substrate sol ution A
in threeadrdplBts(cBmltal;xing IOnMi(éle MEBS4k & Bpx. Aftep capning ghdhe residual

w8 TR PR e

with a dfopladlcentaBOneT ubohHgl pgpul byoldtiomgohdrberadistdpapkidise (ERPYHabelled

i o 196K, TR B+ BRoARBRSPRET 8L PR 4 h v

incubatdd™ &t fRNaHEn, ﬁﬁd;véshé‘d auntcedsivieliamerives ddpletOebiiiniggtlioaul 0.01 M
i nner phase, d wherein the inner phase conpri

PBS/1 i Bsbl OF o) cBl QR M T8 alo shpTe, 20ar(§ gifﬁegfdﬁ‘ﬁg} After

1mmun 3fifte 'o r%tzkﬁ %@Ff’f@ '31&& ?ﬁ%tﬁ@e’ fg@ REEPRP PihetdiSpleUEtaining the

ase’ I n sai topl et conprises
superparmglgﬁetlcx:pdrhyleamas andradyl withratdreplet contalnmg 10 pl of a 1:1 solution of

peroxidase substrate solution A and B (Bethyl), mixed, incubated for 1-10 min, and split (cf.
Fig. 16). ‘




Claims

providing at |east one surface, the surface being of
such a texture and such a wettability for the fluid of
W@ 200d/09418%®r phase of the fluid droplet, that tPer/sG206000029
dropl et remai ns intact upﬁ@ bei ng contacted therewth;
di sposing said fluid dropl'et onto said at |east one
surface; and perform ng a process on the biol ogical
and/ or chem cal sanple in said fluid droplet. 2. The
met hod of claim 11, wherein the outer phase of said

What is tlaithell idr opl et i s surrounding the inner phase as a

1.

film 3. The nethod of claiml1l or claim?2, wherein the
fl ui

d of the inner phase of said fluid droplet is a
AW&W@%MGWH@ a:b%lf)%bcﬂg?m@?ra‘%%m“ ,aﬁ &i %fétﬂﬁ’élfﬁ- uid of
jinner f .Saigdid hdl i§hg lafi iAndri phdamngh out
DR R ORI et i Rt B i A I S outer
ghdsequi d. 5. The nethod of any one of clainms 1 - 4,

ereipn th netically.attractable matter | .
SDeit: B i ens prompobinetEiind b Phess aad oo, quer phase is
SRenAlingahé Mndt pHa86 a8 € particle, a magnetic fluid,
an iron-rich bacterium and a conbination thereof. 6.
Vhereire thecanerf phesy comprisss seidabigtpgical and/ox ghempiggl sample, and the

conprisin tor [ : 1t ' uid
irppRe Ry Aol EpARI ) A0 ofler B el ! O
nwhdred seid Mlidiroptet cofprisdsimapmeticabllylattrgtdbbemptiat t i on of
said fluid droplet relative to said at | east one

* qupviding aolepiti Qes SwIsEs theg Swhica haing Of gk | wfexyeand such a

il 8! i . h€ ek : iPlroplet

e o 1 Srop R BEhP TR brop
odmaind imtdet upoh whigpeetacte theiewetht o sai d at | east one

urface furthe onpri se nber of the group
¢ EH%%I%&WE%E Wf’%@ ﬁaégiaﬁﬁﬁoa?% ag{a,a&% al tering
o PAKSNIRINBidcEssVn thE BIASHERERObE Ehehdigdl dampR\ih B4d TRiidIdraplet.
east one surface, and a conbination thereof. 9. The
met hod of claim8, wherein altering a magnetic field
Tleompthbd ef clalm d; ivhgreiththepwtdr phase affsaist fluid sseplefrie surrounding the
. magnet. 10.. The met hod of any one of clains 1 - 9,
infifidare sl

Thettability of said at |east one surface
for the fluid of said inner phase of the fluid dropl et

TheS el @l £ br R¥aiAM afiNEESI tRE IRaNbheie MRS Fhade ®F said fluid

the interface of a flui'd droplet, which is nade up of
droplet #sladiggidef t he i nner phase of said fluid droplet,
with said at | east one surface of about 50 degrees or

hi gher.. 11. . The net hod, of, a ne of cl ai 1.1 .
T BB oL itimag. Voen Bndvelyy Banie mafiT sde fpdtvroplst s o
1igHi@ Wi B MRIPSS thE offer PRase 588 lald dtoplepis alpsd.r ate, a

concave substrate, a convex substrate, and any

conbi nati on thereof. _
The method of any one of claims 1 - 4, wherein the magnetically attractable matter is

selected from the group consisting of at least one magnetically attractable particle, a

magnetic fluid, an iron-rich bacterium, and a combination thereof.

The method of any one of claims 1 - 5, further comprising controlling the position of

said fluid droplet relative to said at least one surface.



10.

11.

12.

13.

14.

15.

12. The nmethod of any one of clains 1 - 11, wherein

the fluid of said inner phase of the fluid droplet is
w@2@ob24739 i qui d, and said at | east one surfacePCEHSG2006/000029

non- pol ar surface. 13. Thg nmet hod of clairm 12, wherein

the non-polar surface is %Iected fromthe group

consi st i .of _si.licone .ast,ic, surface-npdifie .
og SRk i SR B oo B SERTRAR e roive
said Uit flafke oHP dlffh@dcigpnes expodiMe 8aitiONliifl i @6pled &58 magnetic or an

surface-nodified quartz, surface-nodified glimer,

clestmorhagnstipbigidi i ed netal, surface-nodified nmetal oxide,
surface-nodi fied ceranmic, and any conposite thereof.

14. T .h f f i C 11 -
The ﬁ‘gt]?q%?ﬁfgc‘f%poégfﬂaﬁrﬂ%,e\gf %ﬁlglsc(g% Sh]?l% éﬁ? P%Sljm ke osg]{cg%lﬂlidsdroplet

rel AiVe08-shRll A Nedst Sk FhrRabé fifitied catptiR U momBersfTth@ g upodsisting
pol ar surface. 15. The nethod of any one of clains 1 -

of mpyvinghide dluid droplet b mifeing said masaetdy bpeleetrapiasetis sigld, moving
Rroviding afirst: fluj rqoyiding a second fluid that
salﬁ?ﬁ\éﬁgﬁo gis%rl ace, e %O#ebq?"lu?oélt%#r%ﬁd, and dispensing a

droplet of the first fluid onto the second fluid,

Thb RSERYof P4 ) iRrdih bkdhing LRhSictic FERT domptikealtdritipahe position
phase and an outer phase, the first fluid formng the

of atnlnast opérasgnetsur r ounded by the second fluid formng
the outer phase. 16. The nethod of claim15, wherein

idfirst fluidis. i ded first, 17. T
o b o e o B g o Al BPHIR gt o
sufiét FRahs IR Of 3hd RhEVHERE ¢ff el fhad eoisittyis dfiracldiized by an

met hod of any one of claims 15 - 17, wherein providing
adwaricingf qonfagt atedp? at the intenface %€onpri ses:  col l ecting said

[ Wi opf .ef . C [ Sl 4l - t

« S aRor s APhiEh SRR R A HARE BB Bl Rt
witthaiid atdedsooms sugfatdref aboues0 pémses, orthigheeby f ormi ng a

fluid droplet conprising an outer phase surrounding

the i nner phase as a film 19. The netgod of any one
Theimethad 1o any onq of claies &i-nl G reheren spid 7 deast gre ?‘H%acﬂlﬂ pefected

' i ' r ex
tth Ot Sp B PAL B8 o Rt a3 oA B R o
substaitenah® anywdrentenaticnitbereofier phase of the fluid dropl et

is a hydrophilic liquid and the outer phase of the

fluid draoplet is _a hydrophobic liquid.. 21. The nethod
Thsrmethar o 20Y OAp&F 18 e H-0TRFrER the Buid i foadt Ppgse of the
flui§ !dgg)tl& G § {)&E? 1k d,gﬂh@ YR AP Rakinle RErfe V8 hBh-poke YhfideUm
oxide, tritiumoxide, an alcohol, an organiCc acid, an
inorganic acid, an ester of an organic acid, an ester
Tief mathodneft ¢aini d2Aeihdreim thee htwepolaasurfadenis, sedectainidm the group
nitrile, a ketone, an jonic detergent, .a non-ioni o
copgis g eheilicens B’&ﬁtl‘ijisBSfP‘_éFer,mé’i%‘F@tsl‘}%onﬁ‘F‘%o it adifgt silicon
h}lﬁjiyigg,? ﬁhﬁﬁce-lﬁo&iﬁb&’ | pap@r, At deirfgdifiad ColdssP Yuffacd-Ridkiffied quartz,

surface-modified glimmer, surface-modified metal, surface-modified metal oxide,

surface-modified ceramic, and any composite thereof.

The method of any one of claims 1 - 11, wherein the fluid of said inner phase of the

fluid droplet is a non-polar liquid and said at least one surface is a polar surface.

The method of any one of claims 1 - 14, wherein providing said fluid droplet comprises:

e providing a first fluid,



16.

17.

18.

19.

20.

21.

22.

22. The nethod of any one of clainms 19 - 21, wherein

the fluid of the outer phase is selected fromthe
w@e@apowensi sting of a mneral oil, a siliconeP@l/bG2006/000029

natural oil, a perfluoringfed carbon liquid, a

partially hal ogenated carbon |iquid, an al kane, an

| kene, i . i . . b
o Gt ol Sl R RRRlGH S R i gAUTY ot hod
o ddpehbiy M doph6f Rlertirsfigldaintd BRSdecoMiflEy tetdbyafolniing a fluid

attractable particle is selected fromthe group, )
droplst sompgisioE an tinghakpsetand Jvapwter phaseqthechnsh Hiigh frming the

arti.cle, ' i -
S BRI ey Sl Moterphage. | i 1
or 23, wherein said at |east one magnetically
ThéhdefiRit R BmP3! Wheteth aRist 86id igptoviRadirtthat i s
capabl e of binding target matter suspected to be
conprised in said biological and/or chem cal sanple.
The TetHdrkofrelafnd Spfwheteini the2first fisk dhensesand fluidyand) thessample are
capable of selectively binding target matter suspected
prqvﬁeaél@@g%ﬁpg%& in said biological and/or chenical
sanple. 26. The method of claim?24, wherein said
Al bBardy oRbbE d1FBR 1B 1N evisdiéihaR6vidingt AR Rbidl@EsIEt further
ThEzjane rraglr)}(s;%uii cal I?/ﬁgf;ltﬁgalct abl’e partieigl e. 27. The nethod
comprigdsai m 26, wherein said- ligand is selected fromthe
group consisting of a crown ether, a peptide, an
o aniecthnglyaid duididwiplet berspsing an inyer phagst dndeanofutertghase, or a part
|.i pocalin faml rotein based on t ' r .
oy ofcath sobpof A EEL (RBRRE RE oS ffeL el rormineg o
GBIt cfipsin®iDb@biphise SirRjuailihgEhe MAeEpRYEEs a Alm.
nmetal atom a carbon nanotube, carbon nanof oam a dye,

streptavidin, anylose, naltose, cellulose, chitin an
The tathasbof anyameredclaims 1 gl 3¢ whareiaribe inagr phage pf the fluid droplet is

el.ati.ne ol in rin ) [ ,
pofff ka0 IR o \BE RbighroPetls MO Bola RRE 1
met hod of any one of clains 6 - 9, further conprising
ThRXRARHA B iR U090 hefeirs Hetinadr PIRES bf eHeeflwdrdresiet i@ lydrophilic
condition sel ected fromthe group consjsting of an
liquid andehie petepphase of he ﬂaﬂd‘l@@ﬁ’@g}s@ Iyidgordobigdigidct r i cal

field, an electronmagnetic field, a pressure, a

wavel e . a freguen a j . C '
T EaT Pt 2SR e S T BB b s s e tom the erouy
cof@fieobf Water! Beutesh toxede, efitigai dkidd, Windaldslap) &t organic acid, an
_relative to said at |east one surface conprises, povi
inergpric faridh @n #sispIEan joFgapic #ad. ravgester ransigprpagic qoghgp ether, an

UL hRce, Wiale | e hh-oaRdidiigbhnt, carb
w08 EAMETR Py bk GREDSLofh, PA BRI, caon
diexioqrdisiettyl pulfviea]idigethyl hdfoxide, \wothsoly hatissfidyandar golar ionic
.facing each other, the surfaces being of such a

ligwedet ure and such a wettability for the fluid of said
i nner phase of the fluid droplet, that the fluid

SR o TEDAT B P AR B e s sl
fr&0 e @loupRonsiktingpsR timral afl, aailitohé vilda dawnpll eil, a perfluorinated

conpri ses - .
carbor;?liciuid, a partially halogenated carbon liquid, an alkane, an alkene, an alkine, an

aromatic compound, carbon disulfide, and a non-polar ionic liquid.



23.

24.

25.

26.

27.

28.

29.

noving said fluid droplet between said at |east two
surfaces by neans of said nagnetic or electromagnetic

wo p@id947and/ or by noving at | east one of the sPCT/&8GHE®H6/000029
31. The nethod of any one.of clains 1 - 30, wherein
perform ng a process on t‘ﬁ’e bi ol ogi cal and/or chemni cal

sampl e ¢ Il Ses a step.sele edfromth
The GRgiod, SRt Sattrsih SO et P PSPt fitdevte particte is
seléc%lﬂ!dtﬁ‘&ﬁ thd F‘ﬂo‘ﬁp doRfktele offH diam e glaﬂicw | laderrohagittic particle, a
luid droplet, filtering the dropl et through
param@gnw::pamlqaa@#@pmmpar@n@gngbcpmlﬂ@g the fluid dropl et
into at |east two daughter fluid dropl ets. 32. The

Th%plgﬁ-lga g g aurg?v1 a ?313“1%%618 g?% illﬁ%st?’oﬂe ma gglgzgla} z{lﬁactable particle

co §§-°ng§1@d ffat BabalEof BiRdBizatgeCRRBérSubi@todito de comprised in
ysi cal” detection of target matter suspected to be
salébwbrgl@édnd/ﬂr ehemigglgpmale. a chenical reaction, a

bi ochem cal reaction, a cell lysis, an extracti on of a

TG S AR S o P S 409 i e

ma&@r sudhREl tB bk emphived 1@1@h1d®&16§‘bh1cuﬂdfcﬁ @hérnieal dample.
selected fromthe group consisting of a spectroscopl c,
a photochem cal, a photonetric, a fluoronetric,
The antitimidogf daim 2dnwikrit sdid digandars imvnebilivedpn ﬂ@fhsurface of the at

el ectroch al 0 Limetrical, an
leaFtrﬂngrn'f‘a@rnSE‘rga]ll 6%*}"?3"3 %qx#"glg actional, and a
t hernrodynam ¢ detection. 34. The met hod of claim 32,

ThEARERIIbADENCIE WHepdin kAA HphNisi seleel Sone thef grovp tdiRisting of a

group consisting of a chem cal synthesis, a chemn cal
crmrewgethdatal peptide, ranemzcgbnﬁy,u e passicon apobipgytida picthe lipocalin

rﬁ;gg gﬁseaan mt%?grc‘:xp?o ‘%@ﬁie%%u n i%gé?rlo ecufglubOdy’

leoﬁﬁda Alei€ a6l8] MratdivA, ploedie of, an Shzynid)e neliaden od carb(m manotube,
34, wherein the enzymatic,_synthesis is sel ec efj Eﬂ
cabpe  BRAIRATRo s | e} nﬁfe&av%imbr Qwigses yReliRse; Lo hd Ofigic CRitig, an
exdefluRY ThAGR SelutBtRHR! | EfncdiRhN8Riafine, 2 po KRGS ﬁefﬁflna NAD,
phar naceut i cal® conpoun and any conbi nati on t her eof
NMBP Jhiee, rapgihing, befnzam;dlmmldmh alymadsilicate.- 35, wherein

the sanple is selected fromthe group consisting of a
soi |

ajr s an enVJ ronmental sanple, a
Th@@pqthqgﬂr?aay@ngg agns gngutﬁgh S E%npl e, a rainfall
exSHY & redlod %lfls%t atslé‘é'ﬂfs’ e s@rfRRAGE SHIMiGh s@écted from the group

Xtratertestrial sanple, a sewage sanple, a ground
comssting Sanm egltened atbmagﬂa@lm,sanmaenet@n (bha@oﬁlé@ﬂéail field, an

elegggﬁﬁ%%@éﬁﬁ?ea p%%? fe™8 :‘ln%ﬂ%ﬂ‘ ai%; sarr I *g},t&(%wl(ﬁemical

coR&QNRAt SR a?che%nl:éflfﬁﬁﬁl@bélﬁoﬁ latd d sarrpl e a
cerebrospinal fluid sanp a naspharyngeal . wash

wlseip |centr<elhsg> mmsgmqu éaldéf wigh doples sRlafecaRprid atdeashonsaturface
swab sa S
copoé)ggeés gp %glsgﬁ ﬁlﬁé %@gﬁg ﬁgg'lf:é?n %rf; Qgsngrh(f hoat Xﬁé) Lt?Eace that is
befidb6sedan sa@ikoaditionf | ui d sanple, a biopsy sarrpl e, a
nail sanple, a hair sanple, a skin sanple, a cancer
sanpl e, a tunour sanple, a
The method of any one of claims 1 - 28, further comprising providing at least two

U

surfaces that are facing each other, the surfaces being of such a texture and such a

wettability for the fluid of said inner phase of the fluid droplet, that the fluid droplet

remains intact upon being contacted therewith.



30.

31.

32.

33.

34.

3s.

36.

ti ssue sanple, a cell sanple, a cell |lysate sanple, a

virus culture sanple, a forensic sanple, an infection
w@a0oplei73e nosocomi al i nfection sanple, a prodeCt/E61006/000029

sanpl e, a drug preparation4sanple, a biol ogica

nol ecul e production sanplé, a protein preparation

sanple, a lipid preparation sanple, a carbohydrate

preparation sanple, a solution of .a nucl epti.de, .
The gethqdef cmPSH YRECTHITRN %B?%‘il%?{c i Bl g comorises
mc%?g;’sai@ﬂﬁﬁ' HEH18bRedh REPhI 18t tRo SBifatel B n¥and of said magnetic

polypeptide, a solution of an amno acid, a solution

or electzorpagietic figldaasioniy maving atlesstonp ef the spohsaser, a
solution of a biochem cal conposition, a solution of

an organjc chem.cal c sifion, sol ution of a . i
The FRstERst iy RERPE SETBD hpaLs FRGR RETRBRE OGS 41 tihiglosical
an@/or %éﬂﬁibﬁ%aﬁgle%oﬁgfrﬁ@@X dieplsBlecttd $kithke Yol cohsisting of merging

conbi natory chem stry product, a solution of a dru
saidafinddl dinopdetrwitle eubgherafleid| droplety nuking the deferion elthiedluid droplet,

sol utjo f. a tabolite.. suspensi . I
eSSl 9o AR g BBHa0 AT Al e Al aopie
int®a€ [QQI168 MagshterAnBd SRPIGE.ON of a nmetal, a suspension

of nmetal alloy, a solution of a netal ion, and any

conbi nation thereof. 37. A fluid droplet conprising an
Thiennetho bty anedzinimstler3 lpwhstsin thediclogiceland/asgbemical sample

. magnetical ly attractahle particle erej -Qut .
is ghased 1€ et bRaeiiom BRLAofR SoosHEaEd s Ryl Rlection of
tar@et atiePamSpdcieds ¥ el REmPLsddNen | theedaniplese élvghical reaction, a
Wherein the inner phase is shielded fromthe _
bieghgiieshrasptions ¢ celh dysin e extpaeiion of amelegyls iEpm aggregpnism or a part
netical . icle conprises a ligand
(ﬁgﬁg¥§#§&§§%%6@%&%?&%?%gﬁ%%%?§rget matter suspected to
be conprised in a biological and/or chem cal sanple.
Th8methbe of Ictisl 3, aftletdin @he phyidul détectidrereabtion isescbasterl from the
phase of said fluid droplet is surrounﬂing@the i hner .
SrpRn sensisting of ) spectyCcopifed Phefpeheryenl 2 Phefpmefriy, & pprogpetric, a
Laj 3 . ) | . " eaidt oo
ro o R e o S QIR EM,
inteaferomfietitadi andi fiBittiond 9andrhhesnodynhmid detéctionf t he i nner
phase of said fluid droplet is a liquid and the fluid

Y ST ST e o
co\é%lg{ah?é Pf 5 Qﬁ%ﬁi@ﬂesrynﬁﬁéﬁ,ea Cherhid®l dedgbiddtie, Rl &izydti@ synthesis, an

I quid and”the outer phase of the fluid droplet
enzgmatioodegpmlation,| qdicinical2 mofificatipui @ndeepymaticomogifigatipn, an

.41, wherein.t [ h f the fluid let i

iR AT PP Ga T PR ebrar o priesb Ot e 11 ui g
droplet is a hydrophobic Iiquid. 43. The fluid droplet

TR {Iﬁ)ﬂgﬁfﬂaimv@%rﬁh&eihhtﬁe fehiMrHatRf syinbRsisNB @Elepled Fronh $he group

sel'ected from t'he group conS|st|ng of water, deuterium
camxistieg dfra tpretenoxyrdlegsisara apcleisohci

asynthesianacpentidg , synthesis, a

synthesis of a pharmaceutical compound, and any combination thereof.

The method of any one of claims 1 - 35, wherein the sample is selected from the group
consisting of a soil sample, an air sample, an environmental sample, a cell culture
sample, a bone marrow sample, a rainfall sample, a fallout sample, a space sample, an
extraterrestrial sample, a sewage sample, a ground water sample, an abrasion sample, an

archaeological sample, a food sample, a blood sample, a serum sample, a plasma



37.

38.

39.

an inorganic acid, an ester of an organic acid, an

ester of an inorganic acid, an ether, an am ne, an
w@piode9478 nitril e, a ketone, an ionic deter geneCT/8G2006/000029

non-ioni c detergent, car b%$1 di oxi de, di nethyl sul fone,

di methyl sul foxide, a thi a disulfide, and a pol ar

ic | d.. 44. The fluid dropl f
sarpplfy faripe pastolg & SaRbsunhi SRR anpR pRDhpRRE, flid sampte, o

ce:‘e§r0§ﬁh§lcflﬁld datPle, ahesliRyribeaDNatls Emﬂlﬂe od spltt’ﬂnnﬂm;ile a mouth
oil, a silicone oil, a natural oil perfl uori

swelasople, agirast syl sAmple Rynasall Heh mecéﬂ)ﬁa}? Pfﬁ ?%F lavage
sargpgleaél glaoglﬁhlaﬁ&%lngg Qﬁgpl@na %Jﬁllkb d }ealgré %flhgﬁﬁsggliug Qﬁ%g,%lopsy
samipile, 4 hail shnghlepl 1eir safnphy ¥ skinesamiple; b @bmmer &?nple Zedumour sample, a

] erei n sai d_at | east e rmgnetl cal | ract ab P
tispigr amle 3 selb smaRlped CFﬁg}ﬁ%af‘h%al@H’ Sup Vi ﬁsCP ﬁer@“@be & forensic
s gl%nﬁﬂ rlﬁfebﬁorp%ﬁl%lslj go?oécogﬁﬁloﬁ‘i?&'ﬁ%'sﬁmBﬁsr tal SloBuct@n sample, a

ramagnetic parti a super paranagnetic
drlr@plbpzn'h‘eon sbﬁ‘nplél,'taéalcﬁlbgmcd olepile prasfucterysamée, @fpr@ﬂem preparation

5, ,wherei.n sai d i mobi |i zed o
sutfe 80 PrepRalise Sable:  BBORAHETT R b Cagfigion of a
nu@l%ttld&laesolﬁgon Jﬂ“ﬁol%ﬁﬂléﬂ)tl@é oplseluti6h of!a2iniBld acidherselution of a
said ligand is selected fromthe gr oup consi sti ng of a
peptidapa setutien of a pplypeptidle, a selution phan 9mm@ aeis aisplubgs ef a protein,
eptide.of .the |i al i
a S8HR’t°HéB gﬁw Gt ?IYIEIF gf %IOH é’? géag dpa?c&ﬁ]gés?tidﬁ Q@él‘ﬁﬂon of

an%rgms )(:herﬁldale@dmlﬁbsﬂﬁ)np uC‘sbﬂitﬁ)n&Cﬂ #h mpfgahﬁd ¢hedicad rooh@lomlon a
an enzyne, tom a carbgn, nanot ube, oh
sohlalﬁ@foé Anlipig, 3d§ﬁ%u'“(§lt qfeqafaawftydrﬁte hialerian O%F%@aatow chemistry

t Ty

réfich of RB6iaff U g Brog Bt ARl e Sidmof o qrug motecule, o
sol\lﬁBn ME)Rirugymetalmhte;r@suspmmoheoﬂ'z ancedi ree sespension of a virus, a

al unpsi licate. 48. . A net hod of f %g a fluid dro ,\"Sﬂtgl dllo
SUPERN O RGOSR, U DEIREE! Seh Ao Spason of phetd oy a
sohﬁﬁﬁ%f%&tﬂﬁ&[‘%ﬂ@ﬁ&bd&nﬁhﬁt’i&f?ﬂ@%ﬁ particle, said

od conprising ‘providing a first fluid, providing
a second fluid that is immscible with the first

A fluitl ddropled rmm;ﬁsimg arh énrfer rigtasé |anid dara egter hase canddat least one
flu er .mng a fluid droplet conprising an
m?g;ﬂ?bpalb’mgg%&%ﬂg glSuter phase, the first fluid
f r: r
R e D S R T
suffegndihg ¢l inyerghtseamtiabl e partl cle, disposing said at
| east one magnetically attractable particle into the
whéreindhelinopt gase istsbiebled fivm thermyirenhert|byythaeuterpiaan aad
article conprises a ligand that is capable of bindin

wherrigeridrmegnsrcalysiectable patigle coppesseisand that is capable o
big{iigl:g ?ﬁ%{g@%%ﬁeg gllls?)Ect&h (';B Cc%lm&?ﬁ?? fa bi%?o (;Elh End/Gt gh%ﬂ'n@cﬁ sample

n sal rOV|ded first
50. The net hod of claim 48, mhereln the first fluid

TR dldidalrssiend ddimi d7afk@eRsi®theleshter phase of said fluid droplet is

surrounding the inner phase as a film.

The fluid droplet of claim 37 or claim 38, wherein the fluid of the inner phase of said
fluid droplet is a liquid.



40.

41.

42,

43.

44.

45.

46.

47.

si mul taneously. 51. The nethod of any one of clains 48
- 50, wherein the at | east one nagnetically
wa@rdoraetabl e particle is disposed into the firBeT/66G2006000029
bef ore said dropl et of thggfirst fluid is dispensed
into the second fluid. 52 The nethod of any one of

cl ai 48 - .51, whefein contacti the fjrst.fluid and
T g2 Tioale of BB 657 REFAGSS A apeROrtRy Be dPAEPE e dpitr e of
saifl iffudd dfdpidtds @NiRiid B 8RN of ki Butse gheB s shidsluiddiroplet is a
~ <110> Agency for Science, Technol ogy and Research
ligeidSTAR) <120> Met hod of Processing a Biol ogi cal and/ or
Cheni cal Sanple <160> 3 <17 0> M5 Wrd for W ndows

Thé%gi d1 ] io &éﬁ@%ﬁ%ﬁ@a@%f%é%iy%te&f !tlgeic%lerfs El?aé? g)ggtée fluid

droptet 3sa ol Riid Rhd MRV outef Baseldif ehd Ml Wr@letd Q@an-bolar liquid.
CATTTCCT ATGACA 23 <210> 2 <211> 23 <212> DNA

<213> artificial sequence <220> <221> m sc_bindi n
The228d groplet rof <dlgifn 41, @r@mmm@fcﬂ@@igsgmplet is a

hydrophilic liquid and the outer phase of the fluid droplet is a hydrophobic liquid.

The fluid droplet of claim 41, wherein the fluid of the inner phase is selected from the
group consisting of water, 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 fluid droplet of any one of claims 41 - 43, wherein the fluid of the outer phase is
selected from the group consisting of a mineral oil, a silicone oil, a natural oil, a
perfluorinated carbon liquid, a partially halogenated carbon liquid, an alkane, an alkene,

an alkine, an aromatic compound, carbon disulfide, and a non-polar ionic liquid.

The fluid droplet of any one of claims 37 - 44, wherein said at least one magnetically
attractable particle is selected from the group consisting of a diamagnetic particle, a

ferromagnetic particle, a paramagnetic particle, and a superparamagnetic particle.

The fluid droplet of any one of claims 37 - 45, wherein, said ligand is immobilized on

the surface of the at least one magnetically attractable particle.

The fluid droplet of claim 46, wherein said ligand is selected ‘ﬁom the group consisting
of a crown ether, a peptide, an antibody, a mutein based on a polypeptide of the
lipocalin family, a protein based on the ankyrin or crystalline scaffold, an avimer, a
glubedy, a lectin, a nucleic acid, protein A, protein G, an enzyme, a metal atom, a
carbon nanotube, carbon nanofoam, a dye, streptavidin, amylose, maltose, cellulose,

chitin, an extracellular matrix, glutathione, calmodulin, gelatine, polymyxin, heparin,

"NAD, NADP, lysine, argirﬁne, benzamidine and an alumosilicate.



48.

49.

50.

51.

52.

<210> 3 <211> 18 <212> DNA <213> artificial sequence
<220> <221> m sc_bi ndi ng <223> priner <400> 1
WE2DGAACT GIGAGGAG 18 PCT/SG2006/000029

47

A method of forming a fluid droplet, which comprises an inner phase, an outer phase

and at least one magnetically attractable particle, said method comprising
e providing a first fluid,
e providing a second fluid that is immiscible with the first fluid,

e contacting the first fluid and the second fluid, thereby forming a fluid droplet
comprising an inner phase and an outer phase, the first fluid forming the inner phase,
surrounded by the second fluid forming the outer phase,

e providing at least one magnetically attractable particle,

e disposing said at least one magnetically attractable particle into the fluid droplet,

wherein said magnetically attractable particle comprises a ligand that is capable of

binding target matter suspected to be comprised in a biological and/or chemical sample.
The method of claim 48, wherein said first fluid is provided first.

The method of claim 48, wherein the first fluid and the second fluid are provided

simultaneously.

The method of any one of claims 48 - 50, wherein the at least one magnetically
attractable particle is disposed into the first fluid before said droplet of the first fluid is

dispensed into the second fluid.

The method of any one of claims 48 - 51, wherein contacting the first fluid and the

second fluid includes dispensing a droplet of the first fluid onto the second fluid.



