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A DEVI CE, SYSTEM AND METHOD FOR WASHI NG AND | SCLATI NG
MAGNETI C PARTI CLES | N A CONTI NUOUS FLU D FLOW

w®e®e/38586 on [ 001] The present invention rel at BGT/862001800316
field of magnetic separation systens, and
APBEMICEaBYSTEM ANDMETHOD FOR WASHINGERNDISQILATING

cont MAGAE TIePARTIGEESLR ¢ GaMbici)S i UiBF Cou e

having an inlet at one end and an outl et at anot her
end. [002] In neny bio-analytical assays magnetic nano
Descaiption mnicro particles are used as a solid phase

10015 ¥iie Bleseh i ToTES s fhe it biniomelE feoagen systems,
and EP¥sificaiYA tand dsaEei BpstefoangXaniletlod lof W’é‘ﬁﬂﬁ@uéﬁ@ iSlating

sai d bi o-anal ytical assays, the solid phase, including
magnem aadiclase fram g pedtinupiisefloid flowt ipiat deast @e@afhmﬂl@dchannel

I contai ned in, and
haVIn rﬂ)%:ac}ude%t r?/d gﬁ@%@é Lﬁlﬁwé{ %ﬁ?qhéf: e§81 ut i oln, folr
exayrpl e. [003] Conventional methods of washing the

?I i d phase include pipetting a defined anount of

[002iu$fr@ang Jeanavticak é‘sﬁayseé‘@gﬂﬁ‘ilcv%@‘élar@&ﬂ giigion gattiges are
id f

usod 35 LSNP BARLO GHRASY BSod BSE (b RApf 88t

includegablattrm linfitedstol, cellp A, RNANMRBA amprbtplhesmr example) In

th d c menti o
the it Of SHIA P RHELYCAL SBravhaneoroll PRASE. MakEing) i analyte
attachéd 1!hﬁaré’t69‘?l'§0|’typﬁ;<'énll9I §ér%%§te%f ?rdn?plﬁ@t ﬁ&'wHo ﬁﬁéé ¥in® {éh it is

required "n umber of cycles till the analyte I1s o
containgd ihleadgis rsubs}equemlu wirettedni a:buﬂf@" sedukidn, yor exdanoples

the steps of carrying out a suspension of the solid

phase, a separation (via suction) of the solid phase

[003] 'Convichtiohall hesthodd Wfi aashMg aife asddidr phaed . inbRAE] pipetting a
deﬁne'\@ etic s aratlon of an analyte froma solution

.%Otrmgaﬁ ffer salutipp | igle a6eagioncssel pPrRIgIng thmselicphase
to SU%}%’} Ry C&’f] oi@ﬁagi%"iﬂ%h%[pd@? Q?n%lﬁgpﬁ'ﬂﬁéqg féll?)w Pf% a_suction step
that Squa'amiszthel snhdaﬁmesframdt@ahqulé pdnasef Duam!;dheae&mﬁaslon and

hese ass [ nmon, t

.fo A t,
suotiofb GirE epEPrea AbBYEnacasiey i et ARaso thiBasS Taks place,
and ifﬁ@ét%d,%aﬁlﬁéfe‘p@'é?é r@p€ated fo carry out a required ‘n’ number of cycles

till the analyte is of a suitable purity. Each washing cycle usually includes the steps
of carrying out a suspension of the solid phase, a separation (via suction) of the
solid phase from the buffer solution and an aspiration.

[004] Magnetic separation of an analyte from a solution using magnetic particles
as the solid phase is another well known and popular method employed in many
biological assays such as immunoassays, nucleic acid hybridization assays and
sample purification assays, for example. In these assays, it is common to use the
magnetic particles in connection with a reagent. The magnetic particles are
typically coated with the reagent, which has a specific affinity for a targeted
analyte. Subsequently, once the magnetic particle coated with the reagent is

1

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

typically coated with the reagent, which has a
specific affinity for a targeted anal yte.
wEamgmespiant | y, once the magnetic particl e coatRd/862007/000316
the reagent isintroduced into a solution containing
the anal yte, the reagent coating on the magnetic
infpaduded dntboansolaticwngdrdainikd Ithé rendlyieg ehe arpigehe coating on the

gt baricis (PO oMK vil Wi RIGR! Y PcIesey Rinding the
tatgef aﬁbé@%?@%é‘?ﬁé@ﬁ&% ﬁérﬁclﬁeﬁﬁﬂé\fvﬁ@ f‘hrlfrfh%; %ﬁ_gégtnibteélé‘@cles (and

si ng er manent- and/'or el ectro
itspattachelde analyte)t wen separiated Ifmmﬂls@@lutmdusmgtmqrermanent and/or
anot her . nmedi r aI&ern t|v

el %Sb?%q?wdea% %@wtlsemﬁ%\?ear@f hen g,lhé,\p@qh@d and further
seBéfétéG' S drdthdr ERinP R Hﬁématl{/&%]th@?arﬁét%@p'aﬁa%e may be

-an aut omat ed nmagnetic separation dévice 1s disclos

remaves fioam the nEgeeEc pasticlahfa fddhercanalysisudes both a
nmeans for a stationary capture of magnetic particles
foll owed by a capture of magnetic particles during

[OOSFTOﬁéJ@Nén{dI@Wf a'ﬁhéut@ﬂYétéG rﬂé@@eﬁd‘%b’%ﬁoﬁ d&As idf Bisclosed in
ectlngGm)st of the magnetic particles in a

U%patertsrﬁaﬁ AdSel bis de\abev@cludea; beth augeans fame stationary capture

o R AR e U oS5 i comnuous

flowavm@e:mwwralw ddclodes he means foraastlectih® dabsiadt ther magnetic
exanpl e of a magnetic particle separation_device is

pagicky %@&t?WnWéﬁﬁaNan0%§|flr§ magneiydthe osmaming solution is
theERarffibd Skt Al Hrhggﬁeﬂuﬂ%l lgy P’@%@i@weﬁ'ﬁcles that may

magneti c particles rom

not/ba\wbeen eaptured bMthemrstanagnelt a m xture (that
includes magnetic particles) in a static state. The
reaction vessels containing the magnetic particles are

[OBGPAhbﬂf@de)ké}nB!é 8f %\aMagﬁQﬁc gfar %@H‘é’t&ﬁ{ H%glc?é’lsadlsclosed in

pport| ng neans. Al'so I'nc support
mtannaasmalf appbeatiomakYOp2(05d4A8At Trmgrwpﬁhcamomm@edrusema device for

sepdatin§ I 8o HREL FartlEs kiut o PR S RhEitleRsaB8ath f which

cotalrt aahBeuren(that ﬂcrL@@%thQnétﬁﬁﬁéhﬁtléﬁ) |ﬁ d sta0e s@é‘l@ tTiHeNreaction
relative to the pernmanent magnets. | owm ng the

ve$$%t$ ﬁgnal@pgdhetrn@gn@fgm@art@lqsaata po&uyoneqhm Beraray.nghe array is

4578 8 et ORIt R Pt B4, i ey o
staﬁoablyyt @emiamhérdagrh@ts@trmnged such that each magnet exerts a magnetic
force on a specific reaction vessel, thereby holding the magnetic particles in said
reaction vessels at a fixed position relative to the permanent magnets. Following
the fixing step of the magnetic particles, the remaining mixture may be removed
from the reaction vessels thereby leaving behind the magnetic particles and the

analyte attached thereto.

[007] Another magnetic particle separation device is disclosed in US patent
6,169,378. This magnetic particle separation device employs a stationary
magnetic flux conductor made of monolithic porous foam. The magnetic flux

conductor is permeable and thus, permits magnetic particles and fluid to flow
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[007] Anot her magnetic particle separation device is

di scl osed in US patent 6,159,378. This nmagnetic
w@aoowiosdsas separ ati on devi ce enpl oys a st ati onaPgI/SG2007/000316

magnetic flux conductor made of nonolithic porous

foam The magnetic flux conductor is perneable and

thrb (YR - tpﬁ'ié“rﬁ MBI €oRalttof lie magwktiZed By tah external ti
r%P‘%’I)thhrough The magnetic fII ux%duct o¥ Isexerna magnetic

fielda oo |azez$rwn&nt &Nt anneleciragiegnet andeigeneraiesaa magnetic field

oA e e LB SRS 358 e Ep08 Scint i

suffiBRmtly hRigheanetiyk, fihe! thaghatic epdrticlesspfdsent ent lamyhﬁltgﬂ passing
enoug{ the magnetic particles present in any

threugRithg mngaatgh fluxecondyieian are refrineshan cwvaks Qféhe porous foam.
CopfAGE it ¥ biod R RS SERont o value

thd evagrdtisepdrtielestarectiloveadrtd i ;Idssstm@gralth@malgmenqoﬁms conductor
t hrough the magnetic flux conductor again. [008]

agalit hough t he above-rrfentioned devices are capabl e of
extracting magnetic particles with anal yte attached
thereto fromm xtures, as many diagnostic tests are

[o08} Ailtbdughltthafabaweaa'édtlmd devices are tcaipablmo’éesfaiagtingamagnetic

paHei?FéSoW ﬁ%tng )g%e,aiﬁta{):ge%i/\ﬁh@rﬁi ?rpggg@é{u?es{, %goréﬁl(%)& glagnostlc tests are

%‘éﬁ‘(ﬁagﬁoﬁ‘% iPhEYESEB A ARANSNEQabMRE Nt Wash the
t e ana yte obtained during the extraction process.

As
analytm |n|drdehéoa|ﬁmresa| its pevifycels thie raspert, ithe jabove — mentioned

neces to carry out subse
o RES IR a0 A o St R B B ing the
ex®aétio ﬁﬁ)dé‘éb Asl sLichy s gfeuafres®d fdem:e%t@@susédlat & necessary to
exi sts the necessi ty to repeat the washing

cagp it Aubspavent waskinDestepameiorgl heeanalyte R lgfhanalyéﬁd further.
o 2o SL0P, 0 SRR’ GG S, ke oxts e

nebﬁésm'et@ n@pﬁeﬁ@tmwmm s@pswyveraidimes dauvaapbrewel am aaabyte with a
h.g%aéﬁéﬁt@% é’@rg&;’lg 98@\&]@ écly r{ﬂ{aférrll $§§ gﬂ%ﬁsg%é’@ﬂ&éﬁ{&s (ﬂ‘ analyte may
beCIBQF% hh@tfré’i%fﬁfs %@ﬁké{éﬁ dlf'Fer"eHF \Aﬁs‘ﬁ‘iﬂd %n?a?f'm‘seaevaporatlon and

e extraction and vvasmgo

adsmmtmhdoalse dediofitbe doatanersrhyingahese Wa@hmmﬂeetSe | ose
of analyte, or a sharp decrease in the anbunt such
that it may becone undetectable. Besides the above

[068]1A fieCast 87836 TonkBRFALIGRENARAlyte in the starting sample, carrying
out the extraction and washing of said analyte as described above may cause the
complete lose of analyte, or a sharp decrease in the amount such that it may
become undetectable. Besides the above mentioned drawbacks, these washing
steps (or additional manipulation methods) are expensive and expand a lot of time,
which renders it unpractical in many industrial applications such as the detection of
pathogenic micro organisms in biological, environmental or industrial samples, for

example.

[010] In order to overcome the aforesaid difficulties, PCT application WO

2002/43865 A discloses a method for separating magnetic particles from a mixture
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steps (or additional manipulation nethods) are

expensi ve and expand a lot of tinme, which renders it
wan@eastss€al in many industrial applications SPCHS@x07/000316

the detection of pathogenic mcro organisns in

bi ol ogi cal, environnental or industrial sanples, for
anexarpdshing 0A8and. inahidemetiodva solutiont Waers thecanalgte (attached to

difficulties, PCT aqﬁ)'gil,ei cati gn WO 2002/ 43865 A .
MaGRRYRAYICISSHS HldRP dé_@@aﬁr&@ cRBIaRGYRaNNeciast Ying battle-neck to
a 5& @c%ﬁi}ﬁ’ét‘? Qn%\gﬁ‘éﬁg?lg@?é thd '?n%é]‘\e?icmp:%rfﬁg%s dre dragged

sol ut1 on ere the a yte ached t o magne
fropathe dirstsgomtairsndp ehd exstcondacdritaisier byrd penmanenhnegnet and the

via a bottle-neck to .a second container. The apalyte
waSHing ARG G adieisATIcEs 3 s MBS Eop s BIAGe the second
cohfnéf. rst container to the second container by a

per mmnent magnet and the washi ng of the magnetic
particles and its analyte then takes place in the

1033 AR picrBsvispt ThsthBR orbooBPokes WL 20pR/010584 A1,
In tthiss AT agiilichieh) &b solfioro tlhizMhing Ot BAANEE ti®&ontained in a
analyte is contained in a reaction vessel with a large

reagiissr vessslawitivenlaroaviirreracompagmesh digwingna fnnel shape and an

oI FIRES 0ol SARIoHFAER WIEY, pihtidof oS Rbpp area. The process

cofsigiL @fi Bgbjebtngraiaemayretict patited dot W Megeiic fields applied
fields applied sinultaneously to separate magnetic

simditanequsly #» sspatate Mmagretifparticlaspeasentit thg upper compartment
L. . _ ti
of Y8 Vel 10 LK s T sTotd PRBEAC pRRRE 4G the ypper part to
th@em@ate?ﬂrrwand%mga:m?ttdmd mwésohgne;sfojmidm&ogeﬂfeel/essel. This
. iS i o] we caddi washi uffer to the | ower .
s fellotwed hy FAdRS arashiad mfr 19 Barpwer gk Ane Frpaidhe washing
o r C . .
DuBE PRt Lo Binots PARLIY R, e SubRAIN TR Hhadnetic flelds
appherhaithodiffarant direstioto2va s thenmagmetioplaeticles. magnet i c
particle separation devices are al so disclosed in US
patents 6, 346, 196, 6,355,491 , US patent application

2 R bigat by 4
1853048 o, T g SIS 4cAC ar

disglosiegesimndDr patenisssa346ti96, HhFe5dPAnbAlks patent  application
2004/0023273, and PCT applications WO 2007/044642 A2 and WO 2006/021410

Al.

[013] However, the aforesaid devices and/or processes still have drawbacks such
as the capture the magnetic particles occurring only mainly at the walls of
reservoirs, a low concentration of magnetic particles (which leads to low analyte
yields) being captured, a general inability to release all the magnetic particles
because of the residual magnetism that remain in the magnetic structures and
finally, all the above devices require a lot of processing time before all the
magnetic particles are separated from the liquid phase. In addition to the above

difficulties, further disadvantages include a high loss of analyte during transfers
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as the capture the magnetic particles occurring only

mainly at the walls of reservoirs, a |ow concentration
w@booomagsed i ¢ particles (which |eads to | ow anaP@t/8G2007/000316

yi el ds) being captured, a general inability to rel ease

all the magnetic particles because of the residual

fromronetdoitaineato aAotker dutingthe Walhiig Stepls! HAH WreMabllity to handle
fi nallé al] the above devices require a | ot of

a lgrasowd) m?gf’fﬁafﬁpﬁ?éf ore all the magnetic particles are
separated fromthe |iquid phase. In addition to the
above difficulties, further disadvantages include a
[oHAYAS sach,ofthemaadtiflt exidter angedd :ﬁmséeari]@fic@ oo lwe;\shingcI and isolating
contai ner. to another during the washing steps, and an
MR begioles FafuI% caninyeHs B HBv0in 4rBass ongoluific channel
hafihgSaif het A& ?ﬁdj lghaearl Shifetaat 2ABthdr¥nd® K £ 8eliRE should also

washi ng and isolating magnetic particles froma
bexapabiel ofibeinquutilizedoagethentwitheasisting éatidraiody infrastructire and be

sl a1, 2t dobelreltive RS iTBearls. Botnisirsbect sné KRG, system and
methbd| a6€ordftPtdahe hiedehiifieniion! BPWRIHHY and iso]atingt magnetic

i nfrastructure and be sinple and yet cost-effective” _
partigigsciient a continuegs fluishew in ahleasévnedluidig shannahiiaving an inlet

o 5 R R e P BR3P B S T Bne S0 RS
fluid flowin at |east one fluidic channel having an

inlet at one end and an outlet at another end,. ] )
[089k 7 bereaviencolaths Psasentdnventian fore washings pndhisolaingcmagnetic
paflge o £ S8t il B ol R0 BB A ARBR Mpo an e

at beasgndaadf duicditlet @b amuthernend meclades at ¢dasitormn maii@tic source
outl et . at another .end i ncludes at | east one

d .
caifighnd P MEGIPE SOATES AT RHREEY Prosmale oaflta at least one
qui;t:iﬁ: aﬁénﬁf&.eﬁhéré%xilbﬂat Ené MadifetRt sdte et fs! M'o%&bllesbetween a

hannel . The at [east one gnetic source carrier
firstnposiiioine abdt avsecoadf positiop @sidt itself @othprisescatniéast one magnetic

sofR b8 mARRRlc, 3Bbroc" St 35Bartiatamots 42 Snisenagenaiymation but
rathérsth@ls aRAInd RS ids. I tmewient PR 8 IR WiHe haynetic source

axis. A novenent of the at |east one magnetic source _
cargigf to dhe ffisst: pesition Plagassthel ahlesishope firsemagnetiasousee at a first

' ; ' e ial ,l.ocatian.
sl e o 2 BB S EnERY M oR53, BBttt one
firss ahgdgrétid sasitcoeroraitls Fa@ARINEG HaYhetc FRIEIAL 85idafirst spatial
maxi ma magnetic field at said first spati al ) )
location. The génerated maxima magnetic field at the first spatial location attracts
the magnetic particles from the continuous fluid flow and assembles said magnetic
particles at said first spatial location. Conversely, a movement of the at ieast one
magnetic source carrier to the second position places the at least one first
magnetic source distal from the first spatial location such that said magnetic field
at said first spatial location is at a minima, and the magnetic particles disperse
from said first spatial location back into the continuous flow. The maxima magnetic
field is between about 200 mT to about 500 mT. The minima magnetic field is

between about 0 mT to about 50 mT.
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| ocation. The generated nmaxi ma nagnetic field at the
first spatial location attracts the magnetic particles
WO e@ssssee conti nuous fluid flow and assenbl es BEel/8G2007/000316
magnetic particles at said first spatial |ocation.
Conversely, a novenent of the at |east one magnetic
[e46]rloeonaraxemplary embaliment] thesat least mjfrﬁcmgr?bﬁfcaéource carrier
| east,, one first netic source distal, fromthe first
may SDrer | igele At Jeasl ofigsecand magsticcseierq 1At thisiexemplary
erhbé@imeathidl al REAL PR s&catd m n@iiE?op"f‘é_ W id '&?ratnpefj in a spatial
sal Ir a

. magnetic particles disperse fro st spal
arrangament Wil kesped tohthecanleastions firsbomaghitic maxirea such that the

mOREEhL B ithE &t Jsf et Madii sduigeyEanis B heosaond postion
pladunthebét 16Bst S setdn® AfaghetitRioarse Qﬁ?%@bﬁﬁ@tspafigﬁogétion along

| east. one ma?netl c source carrier may further inclu
the fluidig sshapnel. sBe secrad repatiel anation. is|lacatedsdexestpeamyfrom the

, i .S Aj t nd nmagneti c _source
TSR eptSR’ Tl gt oRabe 08 SEEORT TRBREIC SR FGpnertes -
maXimaamabaetit fiokleatldaic beomed spattal JGeHtOR. THEdNRM LGNS a maxima
mg&/&ﬁﬁt of the at |east one nagnetic source carrier

d @fntherrgandopratial decatiofeatiracts: tha magnetiscearticles from

TRARIL 608 48 oo SRS 63! BB 40 socono
sphtialalpedtictnvifise seaomd meagyridtie $oursé eigad invdiximacmbighbtic field when

T t | t econd ,magneti c source_generates a )
th%ﬁ%ta@rﬂa ; %eﬁqougg? i?@fsda mm@gﬁ thagpetin feldp dNerafore,atier the particles

ard h@le@%@@rf?dr:hotlﬂelolfirsﬁ d&%ﬁioﬁaﬁmﬁ{é ?irgtingg%énitécﬁ gtagechanged from a

second spatia ocation attracts the
maximai miageetic fiaid: toea goimimauvagnétiafield) bod fiowl dessstrebas with the

' eti,c particles, at .said second spati al .
cofiffule i fiSrite BRI Bl Re Fabrestfean ehE sebondaposition where
set®g pbéitiohiHistchdiRied fiémf 4 hﬁﬁinﬁ@%bﬁ\%ﬂe@ic?% ¢ allAsxifha magnetic
X m'nir%a magnetic field. Therefore after the partl_ci(es g
fieldk e rel eased fromthe first position (when the first

position has changed froma maxi ma nagnetic field to a
m nima magnetic field) and fl ow downstreamw th the

[0¢Zhin nhisusmbbdimenthdt peay ibe! & \waké that th@rRedasddne magnetic
at the second position where second position h

SOWegfEtek MaYPa agaH). e eitighatthied positigntas Qaqlﬁdsaitﬁ; first position. In
it HIEs giégh% :{agltlé’atsﬁtgcg'g L?%‘Q}F[ Pdo g%@%%@?«?%‘s tHeh %196 the second
spatial location and hence generates a minima magnetic field at said second
spatial location resuiting in a dispersal of the magnetic particles assembled there.
Concurrently, the at least one first magnetic source is then placed at the first
spatial location along the at least one fluidic channel. In doing so, said at least one
first magnetic source once again generates a maxima magnetic field at said first
spatial location and that attracts the magnetic particles from the continuous fluid

flow and assembles said magnetic particles at said first spatial location again.

[018] In one exemplary embodiment of the invention, the magnetic source carrier
may include a cylinder. In this embodiment, the cylinder may be arranged
proximate to the fluidic channel, such that the cylinder is moveable via a rotation
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source carrier noves again, to either a third position
or back to the first position. In either case, the at

WO emsn3ssae second nmagnetic source is then di stBCT/5G200Me@00316
second spatial |ocation and hence generates a m ni ma

netic field at said second spatial |ocation
ab%guﬂSt ¢¢fgtralrioagmud;palr @a’s bf thmemmgﬁmbnt; ther 4ti lek8B one magnetic

<R BTG COURI bl ek 2 bESGLsbre o o o
orieJm%t ey rRtRNEbUrbe amd ételéétst 8H§ sEEHh@'n?a@*@f&n%urcé Where there

doing so, said at |east one first nagnet source onc
arag\e(pnn@gn@v@s@yrcssm gleastnoe ificstfare sletmndsma@;nbtlcsburces are

in SRRk AR B sk Bt Eusi Wit et 46 saeb atber along

thsmmtmgowioﬁapabds of &ise dylinded Ihi éic?dméﬁ’aé?é’rﬂ drdhet 4&0Rast one
ai n. 18] In ohe exenplary enbodi nent
8993% magietic spuree dmerientedda M@aend@ulaﬁﬂq |tsradjammqtaat least one

SN S4TSRl ch BB it s macret

arra

soumescgd ﬁumkbl\er deescritpack modetail ibalcw mh&bﬁgé@_kté l#lghl'é 2a.
central longitudinal axis. In this enbodi nent, the at

| east one magnetic source carrier, which is a

[049] M‘%?{othn?ﬁalénﬂd%‘ld‘l@ﬁ e R gﬁbﬁé‘ségﬁg{g %égrinre%m include a disc

| east one rst ma ne i C source an

arrapged dcanagmétic doscsunply dingetlye bicheath)atoe theValuitle "eHdrfhel. In this
rst _and second magnetic

em}g’ﬁl"ﬁ%@ Jf‘ge‘i"g‘t’ £‘|hae32 t&u @ggﬁfah'e WAt relatipn phaydtiisaprigin. The disc
madihelgeranNéadt die 6|?<§H§|CFm¢ %nﬁ 3RE a]ﬂé’a%g oRb ¥y ogiler g may include

central rotational axis In a

thecaidgas one irsimagnetic sowecs emangedrmg)mj its ciscumferenee.
oriented to be perpendicular to its adjacent at |east
one first magnetic source. This enbodi nent, especially

[OZOielmaneme&te)@mméryt BmbaRIgHEht Whéﬂé‘fﬁ%e%adn%tlﬁ%éd?gé carrier is a
ribed in detail below w th respect to
dISF,O% dis¢ Wﬁg&he@m@gdﬁe@nothemglrm{ghﬂngc Is dbiscembodiment, the

anQRel 175 T AnenGed a8 B WoRBsealy fifh BPISET:aeich8ier ring. The

anathes cizotladirimgnincludes thiesst leagt bRe HR¢8AR! Mayhdidsource arranged
on about its origin. The disc may include at

a'OF%d%t CEAIMESTERGE A5 Wellg Thisaat irashtonee geulaneingi aodithe another
cirduldHinRhdysé ‘r‘ﬁ’cﬁ/etalﬂ)?e fHd g‘%ﬁﬁ&np&eeééﬁ 8fhe??7831§(]gveiqple as a single

source arranged along It rcunference
entinotlhisr esxteorhimeny ienfuoitiemedgscribed eint lpeeategnRitait WithieSpect to

Ler-is a the disc may further include
F'gg%gﬁerﬁg‘fr@ﬁ%f’eh In this enbodi nent, the

[021] In yet another exemplary embodiment, the magnetic source carrier may
include a platform arranged parallel to the fluidic channel. In this embodiment, the
platform is moveable via an oscillation about a median axis. In this embodiment,
the platform may include a first and a second magnetic source carriage arranged
such that the fluidic channel is positioned in parallel between the first and second
magnetic source carriage. In other words, the fluidic channel lies along the median

axis about which the platform oscillates.
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another ring is arranged to be concentric to the at
| east one circular ring. The another circular ring

WO pwbusks36 t he at | east one second nmagneti c SOUPCESG2007/000316
arranged along its circunference as well. The at |east
one circular ring and the another circular ring may be

[022VAaRkeatigiéeombdemerntf weerehthet platforn imdueedaeiratand a second
single entity. This enbodi ment er_descri be

rmagnets seuret eaTiag: fe aslseaom%f'a?gm@%ac SRS by be dtranged
at (?Lgé%ié doigts! atbRgYfike P n r@éycaﬁ“ iziRNthe Bbeeast one

csource carrier |nc deap atform
secohtianggmefiorsdureé ray thee afnaugadcatcdanreée paintst alogg the second
enbodi nent, the gl ghform i S m)ve bl e, vi

magBeNt FAUICeHCABaaE: NRATAGCITY O AP Y BHOYR fblgast one firs
maéﬁ&n@'?&dr@é”?s”%ch”ﬂ*éﬂdﬁ B istalt (éwbsate?e@orad gmoettiveen two

ource carriage arranged such that the fluidic channel
corisecptise tit teesd one sancall reaghetioseurces of the secentmasgnshig source

cartRgfnEheifrebass oG sekerrar dnet gt piap be doapted to

osd\wqa%flﬁd é’ﬁc?éntlty%ﬁéa&fpaﬂier'dr ihhenisdevia 3W@dsﬁ;eat any one time,

ormincludes a first and a . seco
onlmeenagnew sourcegariiage s proxinagte tedbe flyigic Ph?%@e'
magneti c source may be arranged at discrete points
along the first nagnetic source carriage and the at

[OitﬂaAH tRESreaEaing smpoaiments wirthe deyicdef dne amgedioat may further
di'screte points along the second netic source

incleher Ba@@tOl‘TH'@taﬂﬂﬂ\@ﬁ?gg}?emOV@m o B wsheligesclifop gartier. The

mo? fgg %ﬁ" CDﬁﬁMB&ﬁ for SPibIENRE thiel cds® @Féﬁ AlC motor, the

etween two consecutive at | east
mo@merr%qpbedar@teppter Gn@toqrswmrménduaa nsaoomd amdnduction motor, for

examHlesdn dar arecer mSCUEbRiaMamaly SE5 RS 2 B WSund motor, a
seljg{bd\g/ﬁﬁﬂd%ﬁ‘éﬂt& é’f)eﬁﬁﬁheﬁ’ttlhﬁéné’tr mbfbrt 588voldter) Sorcddenple.

ny one one fmagnetic source carriage is
proxi mate to the f|UIdIC channel. [023] Al the

545 SRR BRThEE o A RecE o8l AR AT B ave tho
Iea%f oh@eﬂ@?%’ﬁ‘éné’uos%lu@@ &wi/ol Be alleastuiry seegyndenagnelic source
notor, for exanple. In the case of an

embmdded WHblmﬂhera’rrré@a%eolae Jnagpelic meusse @n@hrgﬁg@gtwely, the
reat2efle Mnadhiet @ UieH BE alfl'glrl é‘d(%'ﬁp e sUff &Qeofcﬁr%emagnetlc
s&e enagrghc g

shunt wound not or,
source carrier. The at least one flrst and second magnetic sources may include

permanent magnets or electromagnets, or a combination thereof, for example.

[025] In addition to the above, all the preceding embodiments of the invention
may also further include at least one capture magnetic source proximate to the
outlet of the fluidic channel. The capture magnetic source is constant and does not
vary as it is intended to capture all the magnetic particles having undergone the
previous washing steps which are the result of the assembly and dispersal due to

the varying magnetic fields.
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series wound notor, a permanent magnet notor or a

servonotor, for exanple. [024] In addition, all the
werousssent s as descri bed above may al so have BE¢ESE2007/000316

| east one first magnetic source and/or the at | east

one second nmagnetic source enbedded within the at
[026]a&hothee asgecit of tbeuinventien rrekates Abt ar aysterelfr washing and

. specti ve,.magnetj c sources, may b .

isolelB BRI EARESRe T & SO teanpit: PBRTHh SypliTy essentally

incRies’ 4t RhsPBAe SRAEGIRICHEHHRE haling 04t Gfigt BRYneNendi@ad an outlet at
per manent magnets or el ectromagnets, or a comnbi nation

anather eofi, afdranyxang|of. thp cebodimendsiiof itbe dayigenef i irvention as
all th recedi ng enbodi ments of the invention may
Preé{l%‘ﬁ@?%{&e‘fnm ude at |east one capture magnetic
source proximte to the outlet of the fluidic channel.

The capture nmagnetic source i s constant and does not
[0 in are iembediment ofithe systeaptherat Iapst ene fikigimeharnel may be a

srffftsFbel AP SR, R0 6 DR 7 " Bl pebroviosy
desd@ibiele Iy another empoeirment; itled dhahf@binafnins memeasidedng athape. In
the invention relates to a s stemfoh?vvashi

n nd
ng\%p?‘(gi fpur arms, for
ex%riqﬁig' Jﬂgﬂgﬁl tﬁﬁhﬁ\sﬁs%ﬁr@l 'c}Sré WHarAEs tﬁéréf&%sgﬁgﬁtﬁ/ely creating

I'dic € e an inlet at one end an
anpMtdret batweaotiner tenfbuanchaamglsneach dafhwhiahbotkyrdre dndividually

progeseed B0 [y 7p! HAF GRBOREPABMENts drbsgetig Aihe present

invéﬁtiéﬁg?évi&r@yfdle%ﬁﬂ)@d.Channe' may be a straight channel
that extends” across the |l ength of the device as

previously described. In another enbodi nent, the

102538t eRTer e eh BN Piagnh R08R e felifs fE% rirad,of washing
andisBlating® MRt fartigsk arsh ROcoritiiousciruMd flalv poateleast one fluidic
channel” therefore effectively creatjng anywhere

chasnaldwvinguan inlebat oneapnelasid aacitist aiherethagende The method
. IV du ces e t k i OLl ,
nc s b kaRERT T EhA B Ao oS SRR spurce ot a it
spéﬂdﬂd)éatiﬁ_r\Yaldﬂg_QhéHﬁﬁﬁlic[dh%&hew%iaamdm thees peagnedit particles from
present invention relates to a nethod of shin nd. .
thef eantinUons TG flei ang Feepabls Faid masel PRGBS Fu Qpdst spatal
lochlioy 50b8Lqli&RARF tFirdt! Mbbhstic source is moved relative to the fluidic
channel such that the magnetic field at said first spatial position decreases

sufficiently to result in a dispersal of the assembled magnetic particles from the

first spatial location back into the continuous fluid flow.

[029] The assembly and dispersal of the magnetic particles is analogous to the
washing cycle as previously mentioned. During the assembly and dispersal of the
magnetic particles, said magnetic particles rotate and oscillate as they move from
a stationary position during assembly to a translational and rotational movement
that includes oscillations. These movements during the dispersal of the magnetic
particles have the effect of removing impurities that may be still attached to the
analyte. Accordingly, the assembly and dispersal of the magnetic particles may be
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channel having an inlet at one end and an outlet at

anot her end. The nethod includes the application of a
wore@nessses field froma first nagnetic source aPCEHSG200%D00316

spatial location along the fluidic channel. This

attracts the magnetic particles fromthe continuous

takenitol donstitute dneswestingscyeh, AviieE sErvés B&irh| ?d\ﬁéstﬁ’é purity of the
the first spatial l|ocation. Subsequently the firs
r\%\éﬁetl c source is noved relative to the fluidic
channel such that the magnetic field at said first
spatial position decreases sufficiently to result in a

[0303 o ro enfoodimea‘sibahibedermethﬁtll mapdutthet xcldde e BPplication
first s | ocati on back |nto t he continuous fluid

of | iR ngl e iM% RGP g igaquee ara saeon ghatiaklocation.
Tfﬁaééct&*oe%péﬁalaiﬂééﬂﬂ?‘r@lddétéci‘%o\%%ﬂ‘eg }SH ?hé'l?lrst spatial location

previ ously nentioned. During the asse
alangs plee Shiidiof cma'rmeha@sem thep applicatiem osEethd imsgrraagﬁetlc field, the

t at d ] h f
=oB0 B 10 880 i U Caliel b Geke o rom the
et ur o A2 I ABBHTe gLl L iSecond spati
logadipni Subseruertiy, aowngdbe sscond moagmefic aqwmetnetailvelmuhe fluidic

Chg@%{%l rrgﬁ‘@* gﬂ;}é& @’\t ! ﬁé@%tl&offetkﬁ] fgéa%u?éyt Yo géé%%t%&@tﬂy%ﬂ%%s

suffietenitignresalts Ginsa | dispersan ef Was idagmbied Qnagﬁéﬁ p%ﬁféfé‘@ from the

rove the purity of the anal yte.
Semggﬁt@{tlocth@ RardBtarienenntingpus lflll‘-‘id’]é@ biSLmayiblee;:on&dered

{
as BPabaRaNBN of o SodNTRHNGILE, M5 BiS SERROAIE rebeatealy
resspliatinah’ nonber ohwashlhgczzybbi Isksing Sipptieintd 'tlﬁéﬂﬁlia@lré 'cbﬁfalnmg the
S attl al catl on along the fluidic channel. As
maﬁ'ﬁ'P@&ﬁ' fSof the first magnetic field, the
application of the second magnetic fi el d attracts the

magneti c particles fromthe continuous fluid fl ow and
[O?a‘lslsBﬁﬁ”l eembadimenign ef i mepamtethﬂcbsasat déderibeec aatsbve  include the

| Jocatio uent novi n e second
ap@@%&'&?ﬁ%‘ LBt TOH 8 atleart inaPepbiainaonetr pource at a
caﬂtbﬂé shateal NBEHtRIN srokingatd Bithé @uﬁeﬁ@f:ﬂ’l'échtﬁ(ﬂ’i%tdk@nnel The magnetic
sition decreases sufficiently resul di spers
fleléffrqmethss@@fbreemamew @lepalﬁbesd: Iaégver tsm:@rhﬁae’eend dattracts and

[ 4.0 t cont.i nuous, f.l.uj
a1k Rl At o e B U A A camtur
spatiat toczgiony The. cdistagt mBgRet@BldBtMedssafPRAb R Yo facilitate the
subsequent removal of said magnetic particles assembled at the capture spatial

location so that the analyte attached thereto may be further processed.

[032] Various aspects of the present invention will now be described with
reference to the following illustrated exemplary embodiments of the present

invention in which:

[033] Figures 1a — 1c shows the effects of different configurations of the
channel-magnet pole interface and its corresponding effect on a magnetic particle

within the channel;
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results in 'n" nunber of washing cycles being applied
to the m xture containing the magnetic particles.

wQ 0Bp3Ba¢ h enbodi nents of the nethod as descrP@ESG2007/000316
above include the application of a magnetic field from
an at | east one capture magnetic source at a capture
spatial |location proximate to the outlet of the

fluidic channel. The magnetic field fromthe capture
[“r?égrfgﬂ}"%szﬂe%mw&)éj cyHiadical | shapeds traagnetind saurceacagrier with a

Uik t [ rfi s_f.romithe . .
P e gl S B i sPeoUip et Maogetie sghroe being
peThendioulsr dnteachgther; Figurd @bi shoves erRRr9EaBNAS Welv ABout the line
ng:l% t at (? the sybsequent renoval of said magnetic

par ¢ hesylinduecalshapedmagaeticsayres capigrn of Figbea2aon so

that the analyte attached thereto may be further

processed. [032] Various aspects of the present
[034Y drigurm 3ai sHowsow rhagieticsaured oairtidr with er fuidie ¢ttarite? on top of

. l owi,ng i 1| ustrated ex | ary enbodi nents of the )
t; EPaiR BBl Bofr¥andar sERBed haTnel gariesdria coninction with the
m ddirceChridrof FHigaird 87 fd i

channel - magnet pol e ?nt erfac 5%?% ét@%%%?@@%’o%ﬁé%%hamel as
used e eenisNCHORMGhethe cmaaneticsauroe chirfertdiFighenfal ; [ 034]

Fi gure 2a shows a cylindrical shaped magnetic source

carrier with a nunber of nagnetic sources inserted in

[086] Figute a4 aheNs BBEBREMELIE ONUSRatisH N E_efrESPﬁjl%;.C Wha" releasing

to each other; Figure 2b shows cross-sectiona i ew

seqiRife ehmagngtic rarticesue e agyagnelic field; Eigyredb is an illustration
[ G i.er El gur ; 35] Figyre 3a

of B auliee eafldrea Blidld EHefingh ald R imeto? dhcpsiderate the
spianingomotibnidf thé-ingagretidsosrsssariereander shaped channel

as used in conjunction with the magnetic source
carrier of Figure 2a; Figure 3c shows a spiral shaped

a : ; i _ i
(0T GEres P 182 SyCREENHPER AHgltdc ebFeCBAReL i eanumber of
perseggnitthagnet insertadiiorit; digare Sbpipianomeidw ef éws niynetic source

ca BRSBTS o oA carer or

progmmmm@&ﬁdngbort@f%éﬁr@ti%_p"d?'ﬁ'é'l?&" and a notor to
generate the spinning notion of the magnetic source

carrier;
[038] Figure 6a and 6b are illustrations of an embodiment of the invention;

[039] Figure 7a illustrates an embodiment of the invention where the magnatic
source carrier includes concentric rings, a fluidic channel and a motor to generate
the rotation motion in the magnetic source carrier; Figure 7b is a diagram that
illustrates the washing and isolation sequence of magnetic particles as carried out

by the embodiment of Figure 7a;

[040] Figure 8a and 8b are a schematic diagram and an illustration, respectively,

of another embodiment of the invention:
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[037] Figure 5a is a circular shaped nmagnetic source
carrier with a nunber of pernmanent magnet inserted in
WO 2g09B38§86 € S5b is a top view of the nmagnetic SPUF/8€2007/000316
carrier of Figure 5a; Figure 5c illustrates concentric
magneti c source carriers for progranmbl e transport of
[0#4] riciguce (9ar and IRigurd 9B &reFalgunativiae mbddfihe Aiseof magnetic source
il.lustrations of an enbodi ment of the invention; [039]
Capi€f§re 7a illustrates an enbodi ment of the invention
where the magnatic source carrier includes concentric
rings, a fluidic channel and a notor to generate the
[042] Figure ntA iisrariathemdlustigtien iaf anualternative igmbodir@nt ewhere a
b its a_di ag:ramthat idII strates the washi ng and
MadnFtic FHICE LEISHNESH dHaLPRIBIagNSG Strucdurgs carri ed
out by the enbodi nent of Figure 7a; [040] Figure 8a
and 8b are a schematic diagramand an illustration,
[043% Fdgure ¢l1a, d1baand hEtc arbophotegtapifs Ofichenembiddiment of the

inveibh A HEEa PR iR Taied 48, 78 Neac efhohlS) Fi gure
10 is another illustration of an alternative

enbodi ment _where a magnetic source carrier has a dual
[044] EigurmdRi shoys seam sbots] oksagRetic particle contentatibrislusing the

enftiqRERL BEFBURes’ 2, JErEL 7S A RreSint g BEER, 14Hp £fmin, 300
HMliniiadndr500nd/mih;shows snap shots of magnetic particle

concentrations using the enbodi nrent of Figures 2, 3
and l1lla at different flowrates (200 //I/mn, 300

. Lo [ : _ .
048] R0k 19 RS Lol AT g BEN R using e
embodirdentof Figlures $6e% and $1b:7 and 11b; [046] Figure

14a shows a concentration efficiency of the system

descri bed by Figures 2, 3 and 1la at different flow

[04%5@&4 h8aSHEWL al EbridetdhtiBh dé'ﬁicigpf})'ﬂ Qﬁ'th@n'%/slférguagscribed by
“14b shows estimted purification effitiency as
Figures 4. c¥ang ttecaisyifferent dlowcraitd of they sangle iesth2, fluidiamthannel and

FighHR, LB O ot OGRS iy s TefBtBd by e system

described by Figures 2, 3 and 11a; and

[047] Figure 15 shows a series of graphs that illustrate concentratioh efficiency
as a function of the oscillation frequency at different flow rates using the

embodiment of Figure 8.

[048] Figures 1a — 1c shows the effects of different configurations of the channel
— magnet pole interface and its corresponding effect on a magnetic particle within
the channel. In Figures 1a — 1c, the magnetic source 1 is shown at different
orientations with respect to the fluidic channel 10. In Figure 1a, the magnetic
source 1 is at a vertical orientation with its south pole directly beneath the fluidic
channel 10. At this time, the magnetic field produced by the magnetic source 1, as
experienced in the fluidic channel 10, is at a maximum. Accordingly, the magnetic
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as a function of the oscillation frequency at
different flow rates using the enbodi nent of Figure 8.

WO 008p3FBgures la - 1c shows the effects of di PEEE@INT000316
configurations of the channel - magnet pole interface
and its corresponding effect on a magnetic particle

particldsi 12tdre lbsirated. as beffigyassasmbied of drappled atatireebbttom of the
ource 1 is shown at different orientations with

-S-
fluidiesghannel 40t he 1 ui dic channel 10. In Figure la, the
magnetic source 1 is at a vertical orientation with

its south pole directly beneath the fl uidic channel
[049). InAFigumiest b, tie, mabreeticasowced s rotategraughdbat Bys ehan angle ¢

to %leg 1885:5{5 a’il O.aﬂﬁéﬁféﬁﬁr{%teﬁﬁg gg? :qulllﬁtgFigtlé ltflﬁ-::'ééj | groduced by the

td t4 A& expérigiced Il s FrRidRE chanhei 1Y, is no longer at a
maggggﬁb dé'gé%r"’tér‘f\pgédnat the bottom of the fl ui éli C g

maximanme| Ad Osudh) 4D magndticgpadicle, 12ahds raegheta desgligpassad as the

deqrPapes anaraniioneior 70 oider phiBo s e pllfioysly assembied
magh%hg_;%rﬂgl'é@m hyt RAgERANSIéW STotheCforde édrted on the magnetic
xperienced in the fluidic channel 10, is ng | onger at o
g\(%@m the fluidic

parictesxlBudue As thacsheax Teerasetpm the copliauays, fiow
h br&em_gi @persed as the decreased magnetic field is no
chy él "able to hold all the previously assenbl ed
magnetic particles 12 any longer in view of the force

exerted on the magnetic particles 12 due to the sh{ear .-
[05Q] be Figweantcndhe JRagelisu SOHTGE Twist AlienteAcherizaniplcto the fluidic
Shag isli liRe Fi t i -
chamn! Oﬁﬂéﬁ%glalswgﬁ%g %ﬁ%ﬁ%ﬁ) e?ﬁi@‘f'u, |'§ng§§1 b ltﬁ%ﬂ)ﬁ&%éﬂc source
1, ahd 2si edgiexiencetitie thadoitic chanmtldl0,ds ap eontinieeinbyAcdozdingly, the

e 1 S, A B S e b B 20 an
saig'rﬁégrg‘i&@% B%rztic%@ﬁa 8{58@% AP HPinttAe doRBnlbEs fid@net i ¢

art a and said magneti ¢ particles 12a disperse
and rejoin the continuous flow [051] Figures 2a and

1038 BRI B4 AR oo BB FRERAT S BRI B garer 22
witha hiimRAGT bR SourBES atard 2ansereed ireitdeacibadjagent magnetic
per pendi cul ar to each other. In the cylindrical

sourggndt and shipeing egrpendicular torachaghiar dn dbar@disdicalnmagnetic
sodrcd &rhidr8a! #he' M5y atic H5urBBIYCAAEF 2 are inserted inside the magnetic
source carrier 22 with their longitudinal axis being perpendicular to the longitudinal
axis of the carrier 22. In addition, and as shown, each consecutive magnetic
source 1 is arranged in a manner such that it is perpendicular to its adjacent
magnetic source 2 and, at the same time, both magnetic sources 1 and 2 are

perpendicular to the longitudinal magnetic source carrier 22.

[052] Figure 3a shows a magnetic source carrier 22 with a fluidic channel 10 on
top of it. The magnetic source carrier 22 is positioned directly beneath the fluidic
channel 10 with its longitudinal axis parallel to that of the channel 10 as shown in
Figure 3a. The magnetic source carrier 22 is actuated by a motor (not shown) and

spins in the direction indicated. When the magnetic source carrier 22 spins, this
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source carrier 22 wwth their |ongitudinal axis being
perpendi cular to the |ongitudinal axis of the carrier
wWQ@200908853¢ldi t i on, and as shown, each consecut i R€I/SG2007/000316
magnetic source 1 is arranged in a manner such that it
I's perpendicular to its adjacent magnetic source 2
cauted, that miabretiarfield tdmaryuthe&agnamma wdrme’sma valdeg along the

|en8{§ pT & epglg?l i @gg]rmtgl,oa@ hﬁhl M tmuﬁgéﬁ ng gf\glé%%%rgﬁr between
anf iy (ﬁa%tm%geﬁdlﬁhlé'r %%lféi@%eéhd\pn R Flgﬁr@@a' 4nd Figure 3a,

C SO carrier I S p03|t|oned i rectl
for lexamytié Ah«enrﬂinglyllmagmtmpaartlmt@amz fpllonfv;tha)rr@gr@ac fighd maxima,

G srRBSESh i ol T SR A i

by a notor (not shown) and spins |n the direction

i ndi cated. When the nagnetic source carrier 22 spin
[053]i K shosiss behmtathét the magnetie patigles aéwmélatﬁéser ﬁﬁncentrate)

o G 5 A SR e 5t ot soures

(eltﬁﬁy 1t ¥P 23dHracabingreiePbast ofitits floklidehanasl $0.0A8 such when the
Figure 2a and Figure 3a, for exanple. Accor

cylimdgnepins gd thepelesiof th@mn%mettﬁé%g%ﬂ.@qg % 6 longer facing
thegtgq?(' h% be&hc%r{eﬁ 1@5@‘@?@%9[18% s égéé?'f‘eﬁ&%g ﬁy the magnetic

nmagnet s 'S spi nhi'ng
pardioRs! drdpﬁ meived thd atadrivticnpaticiescl pare |delnmnmlzadmm disperse

baqglgé'@g ?&Zgﬁﬁq%ﬁ\ﬁfﬁ@g@% H f?légr{*{i’l‘jﬁ | tﬁj ,a[roa \{ﬁf g"&y reach the next
ma@ﬁbﬁ@‘ﬁfeld%af’{né suc r@%‘af&g ﬁeﬂ rﬁlfleé He drk4kdh&gnetized and

anne when t |nder spi ns and
assdmbledl es of the nagnetlc sources 1 and 2 are no
| onger facing the base of the fluidic channel 10, the
magnetic field experienced by the magnetic particles

[Ogﬁﬁne%tlbhﬁaﬂﬁ%@tﬁc A" typidAly drady &f super paramagnetic

and di sperse back into the conti nuous
ma‘tdermls syamdama@nd skck, carel &@pableng of i | 1apiche yemeagnetizalion  and

defiZBpelFEL Ship I o T4 1 BT 0BT RRE <Gngig partices

12Téi@?utﬂ’ﬁ%eh'ia@n@ﬁbthﬁt@@sﬁoﬂhﬁa@m&maﬁémomﬂd& dhisswpald prevent
paramagnetic materials and as such, are cgpable

(workpagainst)magheeppliad sragneiicdBaldoHem Aase lingh o5 digpersing the
B0 45 951 ing S gBL, pBchyble gl b7 general Thi
transiagosili motienaf e partidiésisvaubdvantageous effect of the device of the
present invention as the magnetic particles 12, when translating between two
adjacent magnetic sources 1 and 2, within a period of time (washing time Tw)
provide a washing step for the particles (and hence the analyte) and this washing
step is repeated continuously as the magnetic particle translates along the fluidic

channel 10.

[055] Efficiency of the device may be further increased by using, as shown in
Figure 3b, a meander shaped channel as used in conjunction with a plurality of
magnetic source carriers 22. This embodiment of the fiuidic channel 10 serves to

increase the efficiency of the device of the present invention as the fluidic channel
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(work against) any applied magnetic field from
assenbling or dispersing the magnetic particles and
W@ e@nsssasé ng across the fluidic channel in geneCEHEG2007/000316
This translational notion of the particles is an
advant ageous effect of the device of the present

10 ?@M@W}élt@ﬂgﬁ&gt Pé @@%{Eﬂar goslpﬁ“gd oi:dlrwyf&mawmprocessed with more
ransl atin et ween two

waghingzyclgs fiefiey fereasingthe SH@ang%%ﬁuaﬁ%nﬁ Sourcﬁﬁematlvely,

I B 15 B 00 Sy i

shcﬁ:@fa:c Fpﬁﬁ%l%ha;%mi cfhimrrdé@meémed praconjuhetlmm avith theemagnetig source
e yi di c_channel 1 0 [055]. f

carer Pt E1SMe Ba: RRGHERG ovicasRTIE; 204 PHISs It Scslfpligore of the

Spfél%‘éﬁcgtﬁu'ac'éﬁﬁﬂgar ¢haped channel as used in

conj u ion ural ity of magnetic source
carriers 22. This enbodl ment of the fluidic channel 10

OB AL, B A L 8 s

seGlémPbedaghefic ﬂrtﬂil&aélﬁé tyy @l Hagn&tic aadl Yhe magnéti sources 1a,
(gbr'ocessed VgVI reore washi ng g?es t her eby i ncreasing

1btetmel ‘mare 9nenta¢¢césa¢iatr3atéh@bf@ne@ave APuly pRles REp §aC"ag the base

ir f the.ch
of 18 Gt 8, Mo RinPaD Bt 4Rk R4 aiong By magreic
so@eedSRs 11 dHanienbh@Ihavlémgthhef thegciednrel sidyra emaxima magnetic
carrier of Figure 2a. A magnetic source carrjer 22

fieldoisatestablishede daeiraspenstinglys theecragpectye shagkee r maogetic fields

asﬁ]ﬁﬁ@t *’ha #n%ﬁé a{: rl%%é Iel nz4 %ssg%"‘ﬁ]a@géﬁﬁgé@g%% gﬁgréerOWot shown)

splﬁagthﬁt heagrticl fiél@iat dhesd (ocationg ndfbps shaqblyi to Eheinimum until the
magneti c sources la

magnetictsnsirees @5%@&?11&@1 %ﬁﬂgeb‘d} Lesfe it eﬂ} ﬁ%’é’%?d thereby

geﬂéraﬁhﬂ@ af f}ﬁé gﬂé)%ns A %t fHerd Ié@é’ﬁﬁ?\s a?éanﬁ he

e magnetic sources la, 1b
and 1lc anng the length of t he channel a maxi ma

[08BE DLk, e tagi e B Qweeqrggﬁéggggﬁggg&m oft B maximum
ﬁ%metfl] %@t ﬂn‘ébﬁétléﬁartﬁeé h2a RGO &5 W@akcmagneﬁo particles. In

spi ns, netic field at th
othaudaordm§ht$r tpesisaartme allows thmﬁﬂtﬁk%ﬁn’@lbq Fﬂ@tached from each

ot Bk by S5 o eI el lod I B Rl o for o
wa%ﬁﬁ@%ﬂ &adh Alaynatictpetice 1Raatiadsinggay tmpurity that may have been
trapped during the magnetic particle assembly processes. Figure 4b is an
illustration of an embodiment of the invention that includes a magnetic source
carrier 22, a fluidic channel 10 above the magnetic source carrier 22, and a motor
42 to generate the spinning motion of the magnetic source carrier 22 in order to
vary the magnetic field applied to the fluidic channel 10. As in the embodiment of
the magnetic source carrier shown in Figure 2a, the magnetic source carrier 22
shown here also has magnetic sources 1 and 2 arranged in a similar fashion as

described with respect to Figure 2a.
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[057] During the transition time between the
regeneration of the maxi um magnetic field, the
woregnesssss particl es 12a behave as weak magnet i BCT/SG2007/000316
particles. In other words, this transition tinme allows
the particles to be det ached from each ot her, thereby
[0a8]rEigsire g5a hs aod:mdulamdmmhmuommtlcom&éeaéﬂrhér 52 with a
ows, for a_washi nqgstgf each rra netic particle 12a

”‘FB#’ 0 RoRRiCiSoNe "t"?f%ﬂedfﬁiy [rdeanorad its eisperaference. Unlike
thé%b@ﬁeﬁ@%dﬁ@é‘%rﬁepéﬁt inClife g? i e#o%dg ﬁﬁ% of fgtation of this

Figure 4b is an 1|l ustration
magnetia B@urqehaarriencﬂajwls neeintagnéte orientation ofthd edaghdts and will

estodflefs RERERT on tefy ﬁéﬁé{]@thﬂa@@%ﬁm?%rlﬁ%ﬂé shannel. Figure

e t
> Emeﬁ% e agieticctaude| P o FiRuYP 4o IR, shows the
equ

IstRat cafrd dumiEarm ddistribotiomgoktthe sagneticcaouices $hamound the

oirpOmfeRHEE of the o LELce B8eE 820 Fhe' S GinBiEmAogiment if the
mag;neticasodmemarneaszdﬁsaﬁ aRehative férﬁ@é&ﬁféntt tﬁbgiH(/gntion will be
ure 5a is a circular disc-shape
de§6‘ﬂ£%§% QW\GQh\ﬁﬁfﬁneCémeIﬁwe @f magnetic sources 5
inserted in it and around its circunference. Unlike

the magnetic source carrier 22 in the previous

[Oéabﬁmmmmﬁc ltustretted Bnothef emfbcdlimBanet ihe maghefic Qaﬁfdeeéarrler 52
ain the orientation of the magnets an

W"W ¢ W“? Pﬁﬂﬁrg%c?'ﬁ@ﬁ’ﬁ?ﬁﬁ Ridealibf of eerganibe ringmsaa 1 52d that carry
hg,f 1 ukgli
o RS e net 1 Satatvel THEUsE BP dhi. iment i the
magietic sovece qairtrs52iin aanaltemafios r@n@bﬁc\gﬂménvbtf Qlf?e ?iﬁvén’ﬂl%n will be
5 he circunference of the
de%ﬁlpﬁerﬁt&ﬁ@@ﬁ%ﬁﬂb@&ﬁ.ﬁ% Tuse of this enbodi nent
if the magnetic source carrier 52 in an alternative

enbodi nent of the invention will be described | ater
[062) Biguret6a ead il are dlustrgtiors 6f the BBigrstigusoaree carrier 52 with a

' f th
i 50 LSBT Lol SR SO
of oiagxmmcesbmroesr BnOAifGAdy - dis#butdtptareand yth@%ﬁ'@&t‘n?erence of the

5a - respectivel The use of
maaﬁ%ﬁégaﬁmae ¢arr 'Pﬁ@%ﬁSﬂ% |eml@1)gimeet dhe rmagnaks wuraa carrier 52 is

Sl'Ipt’jjﬂescrl egvﬁmw%vﬁ% : Iﬁ?ef%c@)éfc%bogl E@l gi’p of the magnetic

source carrier 52 is in the form of a cross, i.e. a central portion with four arms

extending from said central portion. The arms extend over the magnetic source
carrier 52 and therefore, also over the magnetic sources 5 carried by the magnetic
source carrier 52, causes the fluidic channel 10 to be subject to any (maximum)

magnetic field generated/applied by the magnetic source carrier 52.

[061] In Figure 6b, the fluidic channel 10 is rotated about its centre of rotation
such that the axis Y - Y is also rotated, as compared to Figure 6a. The fluidic
channel 10 no longer extends over the magnetic sources 5 and is thus, also no
longer subject to the maximum strength of the magnetic field. Instead, it may be
expected that the magnetic field strength as applied to the now rotated fluidic
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[060] Figure 6a and 6b are illustrations of the

magneti c source carrier 52 with a fluidic channel 10
weeoobopssed it. The magnetic source carrier 52 PCDBGZOT000316

a plurality of magnetic sources 5 unifornly

di stributed around the circunference of the nmagnetic
chamelceo darai e nﬁﬁtmwm thhishoalth deti moted thate tmmgeﬁaantlal principle

lugpatesia {his praPedEr G Swstonys Bt REie e otransiating
me%ﬂHp ﬁT Crﬁ&&hl%feé%hé Sst éhl?ttll?eoff HeNmhghetid IR (and. therefore, the

portion wt arnms extendi ng from said
mageetic forcpponitbe ma”gmtm;rpartudgs d2dn dhe fluidie chagmelt 10:from maxima
spoyrce carrier 52 and therefore, also over the
to "MHYRE: i c sources 5 carried by the magnetic source
carrier 52, causes the fluidic channel 10 to be
subject to any (maxi mum magnetic fiel

[0@2]1ErgauredﬂapﬂIUSb'atelsythm@h@ugmﬁcﬂbgéufﬁméoé&%mepf ghe invention

or§ e G 6y S 421506 BRRREAD il Ao crame

10 'a‘hcﬁb Roto 42 Rge@srated tRRAFR LGP nfotibn i 6e. m?ébaefld: godiae carrier
channel 10 no Ionger extends over the ma%netl C sources

525 Referring toJdiguse sth.nwhidh dlustrates & stersdyiteragrsrafipn of this

t t.
emippRifShtiofthet MFRATAT Shisiy it thadrttbiRiiples 2P fagped at the
mdsPirirfee riﬁgv(lﬁooBﬁtretétlhguhdlnmngmnedout@ carrers 52a1—n52d nogether by
It shoul be noted that the essenti al

amangumpr fareexamplenthe maspglicsSALIGS Sa it '?“ et |'fa?f3r| congeatric ring
[ I
Wﬁﬁgfs%hﬁéé gag %ﬁ% ﬁl' ft?@%q?t{éhlégﬁfg@q%ﬂéﬁﬁ] {Hechannel
to f&?@é\gtlbcatﬁdﬂ ¢a?r|) e%ugfm&owambhannakwmté esntdrrently,hihe magnetic
ui di ¢ channe rom t .. 106 j
souize; 5 i3 fie BESORG SHT DRI Thatohe BT drbRbSEH {HuCiannel at
(51 W%egﬁddgg%%ﬁ?ﬁ}&lﬁ%%%éﬁéé@%éGﬂr&"’lbéét?dn B to be mmlma and

ric rings, ui di ¢ channel " 10 and

incredises 2mbxinteatthat lecaticn (B at i on notion in the
magneti c source carrier 52. Referring to Figure 7b,
which illustrates a step-by-step operation of this

[oﬁﬁffr%rfﬁaén@ﬁc bBﬂlclé?sVﬁ”théW mdv@l bisaldstribbe ametiorn (A) to (B).
ticles™12 are trapped the most i nner ring (A

ThBytramlaglasgemdenga@HeWed t&bﬁﬁ‘%@"@r@@“@-‘@%@ Wa§*2'6)9 step and is

et her.. b e f or t i C
renspe ety roTuLiscrotwiortpr B Madhet HrdRO3Eh T g2d. After the
mdFrgtiet particled’ £2 drarreleised2fomi the sbtdrinokt (Dmigﬁ@tlc source at (D),
["ocati on beneath the channel
said magnetic particles 12 may be trapped in a reservoir with a stationary

magnetic particle capture magnet (not shown).

[064] Figure 8a and 8b are a schematic diagram and an illustration, respectively,
of another embodiment of the invention. In this embodiment, the magnetic source

carrier 84a and 86a oscillates about a mean position to modulate the magnetic

30 field strength applied to the fluidic channel 10. The magnetic source carrier 86a

may function in solo or in tandem with an additional carrier 84a, as illustrated in
Figure 8b. The start position of the carriers 84a and 86a may be with one carrier,

such as carrier 84a for example, proximate to the fluidic channel 10 while the other

17



to a new |l ocation far enough fromthe channel while
concurrently, the magnetic source 5b in the second
w@ a009/0885362b Wi || then be situated beneat h thePChaarel/000316
at (B). As such, the magnetic force vani shes at the
first location (A) to be mnim and increases to
(cameti B6aptis tdistal droan isaid CBaNNI046] mela@mgmﬂent, a maximum
12 then

ma%glgtiig§file‘ad?-ﬁ,t§ﬁly @g%ﬁ@pg’@&@@ ?ﬁl&:er BPF' i rggpr:falrs%?a)(op’e the fluid
ch%rﬁ#eqam Nfhd &&?éélpdrié‘h&ﬁ ath\éﬂﬁagﬁétlébaﬁlc@ékfi 12swillaBRa 6 Gssemble

he’cont i nuous r ot |on of “the magnet carriers 52a
at theSImbatt@hswt whishnthgn ataximpar magneticifields areeapplisgd(due to the
t he out gnetic source at (D), said

5 maﬁﬁ'&ﬁétspb‘ ﬁﬁ?rf"? @T@gbﬁ may be trapped in a reservoir

With a stationary nmagnetic particle capture nagnet
(not shown). [064] Figure 8a and 8b are a schemati
[065 1 Gubseauentlys the icagiarBdawill esailiateand mEveaway cffcm ithe fluidic

on A Bl ockch Y Pl Al b ERES A Sugt ffosmate o
the"BRaNMsIS1 0, ltﬁ@rél?/ apslyingt £ magnetieofieitii on & edrdesioreiveg l(\opposﬁe)
applied to the fluidic channel 10, The na netllacfour

10 sideagfrtherchesach®l. AsiSEEN.cHNES thesmaxpummaghglicfigld is ngy applied
o GBS el 10450 TR GRAL U gt
towdrtls i stuw.rTraus, =5 dishersior af the madreticopasticiagptakes place from

te to t fluid h |
theb PRI Sida g} Wite) e Tapdmam frgnalia HeE ol gamienB4a) was
apﬁlhécf cWArB896 edﬁ szf?d(bﬁgr@ ERAMRY Wheré %bﬂlérssﬁﬁ‘hﬁw)apphes the

on on topside or lateral sid
15 maghetlbéleid LBLmrrgwﬂmrrhSpemlonaaa tibe copegiratiamofmagnetic particles 12
12.wll tend.to

o RIS RO b T B DB 12 o e
flu@pﬁbweﬁh (r%l%hbﬁnéhqonﬁﬁé‘%agnétwfp@ﬁ%lé@ B ¢et bivasheds] i.e. any

Subsequently, the carrier oscillate and nopve
impuvities thetare attached te theanakte towhiah @ecma@uetl@@@rtgple is bound

o DREERPEA ST e SO R P G e

20 ﬁel@%ftﬁéW@RﬂEMQ(tEQMtheDﬂBI de of the channel 10 As
such, since the maxi num magnetic field is now applied

to a correspondi ng side of the channel 10, the

[Oéﬁﬂ ?—'?él.‘ﬁ)u é‘fst 5 %kﬁém%l: 'dléb‘??ﬁ'nt (?f tﬁ%ﬁh P YR H?ag?é'tle € particles 12 in

I'spersion o etic partic
thig @tﬁboqhhmﬁ o‘frtthm mventlon The magnetlc sources 1a — 1e may be from

carrier 84a and magnetic sources 2a — 2d may be from carrier 86a, for example.
25 As such, and as described above, the washing step takes place as the magnetic
particles 12 translate between the points at which the various magnetic sources
(1a — 1e and 2a — 2d) apply maximum magnetic fields across the channel 10. In
this embodiment, a magnetic particle capture magnet (or a fixed unmodulated
magnetic source) 82 is placed at the end of the channel 10, or proximate to the
30 outlet, or at any other location along the channel that is convenient for extraction.
This magnet 82 assembles all the magnetic particles 12 previously washed and is

adapted to be removable from the channel such that the magnetic particles (and
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the original side at which the maxi mum magnetic field

(due to carrier 84a) was applied towards the present
W@ 2@e/08853¢ he channel where carrier 86a now appPCESGL00®000316

magnetic field. During the dispersion, as the

concentration of magnetic particles 12 is | ower, and
thdireanalytcls ss6ediso fremoeedexiony editiorit, tth@réﬁ}gbéﬁﬂp‘retmg the isolation

article 12fromthefIU|de0W|nthe channel t he
Séﬂgnetl c particles 12 get "washed", i.e. any

inmpurities that are attached to t he anal yte to which

the magnetic particle is bound to get washed away

[aB7]i lﬁgureé)a and Higureo8bfarenaltemeaipe smbotirmentexofmeagnetic source
Xt aI t he channel 10. [066]

Id to th
o 4 e leAR ATRPPAMANGH HIEUTe Oo thAMAGIStiG oUrbe carier
150P@RRIdeS é’?ﬁédrfé‘u@%oﬁ?cé 15 hTﬁe %M‘Wfs |H@iagg%g position 150a at

i nventi on. he rragnetl Cc sources la -
oneaendeof Hmachadnda@&et\lt dhisopositisn 21;50a Zuenmy\gbetio‘: rspurce 152 is

oDl Vet uith, B T, Soutbondley 8. 0P8Es T i hating! 10 thereby
appihd @ Afaxdrduly Aghetie el Y@ﬁ'ﬂe Ehﬁnﬁé’l' 19. SM%%MM: gﬁ(ﬁcﬂ@s 12 are

vari ous magnetic sources (la - le and
comespanaingiy Atitacted iapddsssemied athtélecmwénoaamon alongi the fluidic

art cIe aptu gnet (or a
Ch% HB pé{}&ﬁ%&}ﬁ%ﬁ%{] 'ﬁ:ﬂ'bﬁ@f BUIF qrét”gr aced at the
end of the channel 10, or proxi mate to the outlet, or
at _any other location alo gort he channel that is

[068h vethsaquently, &xe reartipbnlSOrhiods nalgnet tee fgdismshesnel through
pod &ion%h§5ﬁﬁgnetlbﬁdpﬁé r8| r gmﬁ}gﬁg)%\éﬁ%%slﬁogﬁzlﬁﬁfilﬂ@%hzransition

I enova annel

belbmgempnsnpar'tﬂmi ayd (I&Oeli(lteia‘t pms&!qrtsle'ﬁamﬁr-q&ﬁldﬁ)ome magnetic field
onpl eting the

d. al i it, th b
anplER oo, Hhe el d67ls ieehurienhanmarune @ A0 ought to be
m@]ri:ﬁctﬁ%g@fg pglpﬁlg?%jés@ﬁm %%ﬁ’ﬁagﬂ?&l&eﬁ%‘ﬁc%%:f%gx} ‘btﬁﬁgl'oﬂr’i%Oa in place
anyegnger. AAs such etheamagmetit Giarticles utR silh dimn@mm intosther centinuous

i fow, 1% ERRIER, i et ~leb " eSYiolis disegd Withgospect to

theBENGS IS efbBtiFRerBAbovelr | ented verti cal I y such that
its south pole is closest to the channel 10 thereby

appl yi ng a maxi mum magnetic field to the channel 10.

oYL A R, 50K AT i 25 nco sgai

subjet tb & maximum magnetic field as applied by the carrier 150, which is also at
said position 150e. Accordingly, the magnetic particles 12 reassemble at the
spatial location 150e, thus completing one washing cycle. This cycle may be
repeated over the entire length of the channel 10 in order to improve the purity of

any analyte attached to the magnetic particles 12.

[070] Figure 9b is an illustration of a further alternative embodiment where a
magnetic source carrier 156 has a quadruple pole magnetic structure. In other
words, it has four magnetic sources 154 uniformly distributed, each at ninety
degrees to its preceding magnetic source. As above, when one of the four is
oriented in the vertical position, it generates a maximum magnetic field, which
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channel at which the maxi num magnetic field is
generated. [068] Subsequently, the carrier 150 rolls
wab@ng3gske fl ui di c channel through positions 1BODS62007/000316
15Qd before reaching position 15Ce. During the
transition between position 150a and 15Ce (i.e. at
funélisid iaengedaed- abowl) Alsohes magntidhed fabelve, dpel magnetic source

car A ameL ob b kBt 1o TR il 0 hehic channel 10,
Unl %tbr%x@%térﬁﬂ)&ﬁwje%t aéln@é’fﬂé bé’r‘?le}qgﬁ df 'ﬂhl@'é%ﬁSo&ﬁiént has four

nagnet i ¢ particles
magné@@rmma&s dadhdheoratenubmmdmailcm fdfomeammagmej‘m §ield, i.e. the

oS BLeSu8 e P 3% VAt HhG3alg en i
thePBEM l&”%}%ﬁﬁﬁbar& RentEHIRRINL. CA@@cFrﬂir@I)ﬁSmé?e Waeshmg:@ycles may be

again su t0 a maxi mum magnetic as applied
genmratdmbwuhrasueglejrsmtlmfdhe insagnetic murs@parrmsﬁ amcompared to
Oe. Accordin t he éﬁaqnetl C g rticles 12 '
Sayr aHBFtc sPUeR &aé"b%{ﬂ XAMB- 1508, t hus

conpl eti ng one washing cycle. This cycle may be
repeated over the entire |length of the channel 10 in
[0%t]dEigure fl@pisoarothae ifstiatipnoe! sany akigmajive embadfeent; whefe a

meb BB B4 i 1 ouh OO0 e bR sy s

me@nESBBBE théreS B 8Fo apaGh&tic $bbrdeas1 dogaiedr uplthepmiagnetlc source
magnetic structure. In other words, it has ‘ ur

carriay60i AC@QfdirtQéYs apswt fifty sreRn; lessasBindsyclesmyhe generated
wntlg'@ggi% %ﬁcﬂﬁﬁgﬁ a ﬁ&ﬁe%ﬁge BOREL 160 %%“(E&rﬁpaféﬂ to say the

our 1s orlented

mayfetit %@Lurd@O&rhenOmSGIfbr grampid.es a maxi mum nmagnetic
i el d, whichfunctions as descri bed above. Al so as
nmenti oned above, the rragnetl c source carrier 156 in

[O'H]i (ﬂ‘iﬂjé ﬂa n,ni“fbtardﬂ1 t&e ShABErdpMe beasiual @mbidtBments of the

ke t he previous enbodi nent,
inventioe dshdlusmratéd in m@westm,snnao@. 3mnrespestivelyr As described

o R B b AL AP gk Yo care
22 "&Yd Wlﬁ@l%ﬁb' at ﬂé@tdéné’cﬁl ngﬁeﬁé sourtgh@ot rsiﬁoevrt)hewhereln the

in the previous exenplary enbodi nent. Accordi ng
magnetic fieids genetecdbyitag reepestiver meenelis SRUES: @queas applled to

e L RN o B B 5P rifoment (oming

rot8¥@W Bt Bscillation) of the magnetic source carriers.

[073] To test the devices efficiency for magnetic beads concentration and

purification three solutions were prepared. These solutions are:

1. Magnetic particles suspension of specified dilution;
2. Non-magnetic particles suspension of specified dilution;
3. 1:1 mixture of magnetic & non magnetic suspension of above specified

solutions
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10 [071] Figure 10 is another illustration of an
al ternative enbodi nent where a nagnetic source carrier
wasmonzssia dual pol e magnetic structure. EssenpCEBG3007/000316
this nmeans that there are two nmagnetic sources 1
| ocated on the magnetic source carrier 160.
[0F&A] oF i ropingentxatian e‘fﬁitﬁer}cypmatdnas been dmmygpasmhgssolutlon (1)

thiato e Sysens el rabcliBa it (ohsle o} Qbtithy (To quantiy the
cdﬁ%@ﬂﬁbh&nseﬁfc‘é% Capéi fllathrd. aBéUrbﬁPfé’émJ)fe théo%%kté: ' Qé‘rh?les was

1lc are phot ographs of actual enbodi nent
measumed aganesttthe woatrol $armpler (dalkean iram%gmplea:mo‘rana@amg through
respect | As describe bov h e di nent
s th? oglRle st ius TR & BPecBTnetaRsTas. AORZREID. e number of
beRis’ béfore th Ae 8amhph? befiste Uidaftét injeivh toN@e! %@@w Was counted
source (not shown), wherein the magnetic fields

usifeth arhaesaoeyjometery Ebp@@ﬂce@trméﬁﬁc&wm@a@é@ given s

applied to their respective fluid_channels 10, are

nmodul ated by a rrovggﬁgg,m(zgghnﬁ nd3 Piis on or

oscillation) of the magnetic sour@k/carriers. 25 [073]

To test the devices efficiency for magnetic beads
Qtohtwrheraei the amapnsiici beads i the Isageple deforepitize vimjestion into the

10 yp ared. These solutions are: 1. Magnetic particles

S §[F§ﬁensi on of specified dilution; 2. Non-nagnetic

QPANUMDeE f FitRIRIS ipaRticks mwa‘pp@d iflithe! 6y stBm (iﬁ)rﬁ:enﬂraﬂed)

m xture of magnetic & non magnetic suspension of above
Qapumbeegf yottiRRPsIsegastirRariciatcent rati on ef fici ency
test has been done by passing solution (1) through the
system and col |l ecting the waste at outlet. To quantify
[075] Twmeeakuratthensarhpleciasy, thidwgyhr eleafluicic @hannbilre @oemhalization

s b B AT S G B o
at AFE JIRRRetH ﬁ'{?%mof er ?‘v@.&eg I}’%{r BVFcto%"nﬂng the number of

ternatively, e nu eint
patcips en lileé maenzlesl (bmethel ajtket) iaod cl:mnpamg;ytswmna/vaentrol sample

usit?gf Inatc us'@/gqmgge i tch)\{np?st %rn'la-[g%fm%rgl%%epr%r@%t%ur% of the loss of
pdﬁ&@@ﬁbﬁn@@ﬂﬂéal‘ ntdi%ﬁﬂjminﬁ‘a@féﬂérﬁﬁdﬂéndrﬂllﬁﬁé)' Sperithént.
20 he system
[076] The purification efficiency of the system was measured by passing solution
(3) through the system and collecting the waste sample at the outlet and using the
haemocytometer the non-magnetic particles were counted and compared to the
control sample by considering the loss. The purification efficiency can be given
25 by:

Purification = (1 _L ZQI qj x100%

30 Q1: Number of the non-magnetic beads in the sample before the injection into the
system

21



5

10

15

20

25

@: Nunber of nmagnetic particles that trapped in the
system (concentrated) @@3: Nunmber of un-trapped
wOora@nesssa6 particles [075] To nmeasure the sanplBCT/86207/000316
t hrough the fluidic channel, a normalization test was
done by passing sanple (2) through the channel and
Q2oNuetieref nonemagsetic particles indhé etastd bemplarber  of
Particles was quantified .count i t he nunmber of
o PRt e ReTnSh sy S W8 oerimants
conparing it with a control sanple using a
haenpcytoneter. This gives an approxi mate neasure of
[Q77d Figsie k2 phews snep shots 0§ magnetial partidleotoncentrations using the

erh R Sb Bt i iy A9 A TR R L RO, eatesrteqimin, 300

pimisand 500 @i, (3) through the system and coll ecting
the waste sanple at the outlet and using the

haenocyt oneter the non-magnetic particles were counted
: le b i deri h :
(072 FABIRE 13 i Binf Aol bt PR B BerfidegichBirepffation using the

enfhodifiertof Figuretls, 6; 7oand 148% Ql: Nunber of the
non- magneti c beads in the sanple before the injection

into the system®@: Nunber of non-magnetic particles in
: f b Sle | tem .

(070 FAgal PR Bh S s PHRRH ot BERrloh oot b RS dggoried by
Figarass208 amahhta ia¢ differentdica cataaginhe abhgs iniidAuidiechannel and
F.enboqhgent of Fi %ureaq. 2. 32 , and 1l1la at different

Igyrg, 14k ghows gstimatedinurifisation efiiciencyang meesurad kyrthe system
dek&riSed bl Fagards32sPana P shots of nagnetic particles

concentration using the enbodi nrent of Figures 5, 6, 7

and 11b; [079] Figure 14a shows a concentration
el ency.of, the systemdescribed igures 2, 3 and .
10801 BSR4 s g o RSPt st S i Siciency
asf hufghctioph@intle REilBLGNT RedddhGN WS dRRIEARHBY rates using the
purification efficiency as nmeasured by the system
enmhogimpptef biguredires 2, 3 and 1la. [080] Figure 15
shows a series of graphs that illustrate concentration

ef ficiency
[081] It should be noted that the exemplary embodiments described above

merely serve to aid in the understanding of various aspects of the present
invention. Accordingly, said various aspects of the present invention are not to be
construed to as being limited to said exemplary embodiments, but rather, as

defined by the claims that follow.
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as a function of the oscillation frequency at
different flow rates using the enbodi nent of Figure 8.
wQ 0®9p3d586 shoul d be noted that the exenplary PCT/SG2007/000316
enbodi nments descri bed above nerely serve to aid in the
under st andi ng of various aspects of the present
i nvention. Accordingly, said various aspects of the
present invention are not to be construed to as being
limted to said exenplary enbodi nents, but rather, as
defined by the clains that follow Cains Wiat is
I dis: 1. A device for washing and isol ating
ficles froma continuous fluid flowin at
mﬂ%gg§a8ﬁ38$FU|dlc channel having an inlet at one end
and an outl et at another end, said device conprising:
| east _.one Wgnetlc soyrce carrjer arranged

pr%séﬁwa? ok WaghiBg Aand| 'é%@f'n%mame@pme@tl@ﬁwr@m a gméinueys fluid
t BRwalh étEIééét SHEAMBR M PahFe ahf @ﬁlgt & oh§| ﬁHVa?ﬁ:gJTz@ outlet at

between a first position an a Lacon pOSI
atanpﬁ'eﬁs‘tef@néalﬁlﬂbivm gomapisings carrier conprising: at

I t source wherein a

! ﬁgsa st Ph% %E@gegﬁ %09.15 gal;rgéé aggﬁqqegrppélr@ﬁgEQFugtat least

pasiet flmdlcplcaam:;elt lv\mwéml tasht asstf ?ﬂ;}étmtﬁglﬁ@lﬁi 'tséuﬁc,‘éu cafier is
e a east one

at | ocat,j on al ong
|mLRV(ﬂaP{eCh§§({2F§A a st pesitors ang %usep@ra@ﬂw@ﬁ@nf ispisk at least one

“ﬁﬂi(}ﬁ{éte SOBHEECEarBeNSSAbAS maxi ma magnetic field at
sai fllrst spati al |OCgtlg§ that attracts the magnetic

par ti cl esAtfieashanedirsionagmefinsoureei d f | ow and assenbl es
sai d FRANG! I-CriBbileht 68 il ats%gi o}ar $H {c' ?cg,gg(? cgiier to the

Iocat| on; and Wheér ei n a nove

rrﬁgaﬁ eﬂosmam places dhe rdtdeastoorid firstanagfei® SblifceNaP h AHES spatial
ast .,one first e;rﬁgaetl c source distal fromthe

1 [eefion st 14 gercan ic gnanneh pchiian seic at leapiione first
gl e i ghl SR e, I Q8 it
| lpeatipp that attracts the magnetic particles from the continuous ﬂUId flow and

assembles said magnetic particles at said first spatial location; and

wherein a movement of the at least one magnetic source carrier to the
second position places the at least one first magnetic source distal from the
first spatial location such that said magnetic field at said first spatial location is
at a minima and the magnetic particles disperse from said first spatial

location.

2. The device according to claim 1, wherein the at least one magnetic source
carrier further comprises at least one second magnetic source, wherein said
at least one second magnetic source is arranged in a spatial arrangement
with respect to the at least one first magnetic source such that the movement
of the at least one magnetic source carrier to the second position places the
at least one second magnetic source at a second spatial location, which is

downstream from the first spatial location, such that said at least one second
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2. The device according to claim1, wherein the at
| east one magnetic source carrier further conprises at
wo e@s3sspae second nagneti c source, wherein _sai BCESG2007/000316
| east one second mmgnetic source is arranged in a
spatial arrangenent with respect to the at | east one
first magnetic source such that the novenent of the at
| east one magneti c source carrier to the second
positi glaces the at |east one second magnetic

sdUaQrels Sopree ggngratead H1aXneR dnaghetioigldrati said second spatial
dmbﬁw@lﬂﬁt buedd e rﬁé%ﬁétxéﬁ%ﬁﬁbl@& flofs #id BOhtintidtl ﬂ‘i.lglaﬁow and

said at | east one seco magnet | c source generate
m@ssaablagyrid |ﬁ®agﬂe§r3@a§td%atosa;@secmhctﬂmtlahlodamm i on
that attracts the magnetic particles fromthe
continuous fluid fl ow and assenbl es said magnetic

3pdihei dévise aicceailmb techng $rt2avhéraRthd MmaghetiE$durce carrier
devi ce. accor to claim1 or 2, wherein the magnetic

sGAMPLISES & £ f” A%anged proximate derthe fiuigig ehappelx wherein the
t eylitforfis HidleabreNas %%tatgﬁ%rb%bf‘lté B@nﬁ%(lrlgﬁ& dlﬁaﬁ axis.

nmoveabl e via a rotation out 1ts cen onglt
axis. 4. The device according to claim1l or 2, vvhere| n

4= SRR FaSBH  FRlih.” on rine i e Mot s earier

novepbises ai dlsa arahgéd @oneditte tb tise A0idl Bharmel, \Rerein the disc
devi ce cor .0 agal m1l or. 2, wherein the magnetic
sBUNO¥CLP '3e? rgt@ @Yt its 1QIRf or m arranged paral | el
to the fluidic channel wherein the platformis
moveabl e vi a an'oscillation about a nedi an axis. 6.

5. Thbe diaMica: age@rdingi iegclaim ¢l ar i, 3yhatkior thenntayaetic soarst carrier

i ' he ,at t
nB8mplibss LB aRANIGE pBRlel 18 Bh MRR coriineR gFRerein the
splatfoerh ismovegbleenia aalosoijatibve abeut 4 Alediar akisonal axi s

of the cylinder with respect to each other, and each
of the at |east one second nagnetic source is oriented

6.t13h@&jdwfd3%ﬁtdbl@kiﬂg?'to tdl%m*nt 8, Q\ﬂ:léi‘éﬁn%eatat | &agt or‘r’é‘?lrét' ﬁﬁ\bnetlc

magnetic squrce devi ce according to cl ai
viee rAndhtheypk teash rﬁﬁ'ﬁl Wndt megagetic sauras arksu Iraan reqngilstant

alternating spatial arrangement along the central rotational axis of the cylinder
with respect to each other, and each of the at least one second magnetic
source is oriented to be perpendicular to its adjacent at least one first
magnetic source.

7. The device according to claim 4, wherein the disc comprises at least one
circular ring.

8. The device according to claim 7, wherein the at least one circular ring
includes the at least one first magnetic source arranged along its
circumference.
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8. The device according to claim?7, wherein the at
| east one circular ring includes the at |east one

w0 peogn3ssagnet i ¢ source arranged along its PCT/SG2007/000316
circunference.9. The device according to claim7 or
claim8, wherein the disc further conprises another
circular ring, concentric to the at |east one circular
ring, wherein said another circular ring includes t he

9. otne iee SRERTIMEOID oHIBY Aoy FEUdb iTRIPRGRE Hiea T RRGeomrises

Vﬁ]’ﬁftﬁ?rncﬂ'chl,ﬂ'eﬁ‘ind %ﬁ&erﬂﬂ@ t@ e ut Rsrasf bRE chediat |F|ﬁgaWﬁbhﬁﬁ said
Clrcultar rin are noveable ind epen dent of each

Jjanother @aroulae vingc draliidRy the @Atalenst, ongh sespid trnagnetlc source
p%ﬁg@dnglgﬂ E'cﬁgﬁm?erghdest and a second nagnetic

carr ge arranged such that the fluidic channel
i s positioned in paral I el there between, and the

i ¢ channel ng, t he pedi i s abo t which
107 e fipvies Gerpelng e gy S Hhereq Becal)ed s ralirgies and the
At rldircudielry dreirhévedibld ﬁ\%&beﬁ@&\tfdfre‘ébh BRgstet i C
source Is arranged at discrete points along the first

magnetic source carriage and the at |east one second

1 1{?2@@%\2@% §%ﬁé@rﬁn€4 b é}élh?gg\%ﬂepém ‘?ﬁec‘ éfa@@ﬂa%nﬁr&e%léjﬂgt and a

sourte carria
aggcand emeghetid seamb carriage Larrar@edt stida ftiatahe fluidistchannel is

Gotdinet Fobamielhere HebveetoAnd i AEIdE DaELles,plong the

trh@d@ﬁtdaamamw.bm@plaﬁ&n@a&,éma@e 13. The device
according to claim12, wherein the first and the

second magnetic source carriages oscillate

12{13‘?%@%0@?”%&9@@%0861%‘; AT -wildhe pﬁ%ﬂé&ﬁ %ﬂFﬂ'rﬂanetnc

cedi ng cl ains, er conprising
naatupce ishatraniged/ etsdusmeterpummaatongfthe Hmstrmggeetla:smuae @ernage

ar r 5 The devi ¢ce accordin an

AL Al /oBeLPRE ey Enete oTre Je Engnaes il dscrete points
NRERG tthée mhaemagﬂeﬁdﬂeoaﬁcel @mbg@r@cﬁ\emdhgwgyement of
source are enbedded within the at | east one magnetic

SARNcONssevii e atlgastine st magnghic spuiceds distaldp a09ar Retween
RveC & hQQCLmV@I P Ieé’l‘éie[)ﬁénsé&ﬁldatmég?eﬂc QBErckl’ ot tﬁ@dsecond

second nmagneti c sources conprise nent magnets
magnetic source carriage.

13.The device according to claim 12, wherein the first and the second magnetic

source carriages oscillate independently of each other.

14.The device according to any of the preceding claims, further comprising a

motor that drives the movement of the magnetic source carrier.
15.The device according to any of the preceding claims, wherein the at least one

first magnetic source and the at least one second magnetic source are

embedded within the at least one magnetic source carrier.

25



el ectromagnets. 17. The device according to any of the
precedi ng clains, further conprising at |east one
W@ apvasss3eragnet i ¢ source proxi mate to the out|BCT/6G2001Y800316
fluidic channel. 18. A system for washing and isol ating
magnetic particles in a continuous fluid flow, said
system conprising: at |east one fluidic channel having
an :nl et at one end and an outlet at another end; and
at | east one nagnetic squrce carrier. arranged
16 oA oG taEnvetdbe Breracing dpne ilRIEI hetleast one
I n ti r j ' e
R o AT o S SrerrkhY CRiedhete or
sedtrssagnet® nagnetic source carrier conprising: at
| east one first magnetic source, wherein a novenent of
the at | east one nmagnetic source carrier to the first
17 OR Hf?‘ﬂﬁe Rlcaceting P@laty dfethet p?nedih'grdaimmg’nﬂhér: comprisiag at
at a first spatia cation along the at |east, one -
Teatlapns GrphiTel MAGDRUE RaUTce RIOKIMAE-; oot &f the fuidic
r‘gp,ggg%,[c source generates a nmaxi ma magnetic field at
sal Irst spatial location that attracts the magnetic
particles fromthe continuous fluid fl ow and assenbl es

1 5 SRR G TAGF 5g bt PlaRet h oponypos i

g ehidcsystern oengalsingsr to the second position places
the at | east

one first netic source distal fromth
fi st asf pap KIS heRNELBRVIRG 2 DIt A Al 6T andl 2 gliet at
AnoBfdrérdt ball spatial location is at a mnim and the
magneti c particles disperse fromsaid first spati al

| ocast teast ppe Magnetissseurca cerieli apnaedcPrEpdmalg, to the at least

rajn. I n j u rd r
RUfE: fuic Sfipfhel, SAkrofil g8 1EbC oRAUERERY [ochoe carrer is
whevezibhe batwiedn kefrst positios earuind seegndtpasition;rsaéd iat least one
arratgegg\.?sin a spatial arrangenment with respect to the

drag A G PARELARTPESY8ur ce such that the nmovenent

of at least one first magnetic source,
wherein a movement of the at least one magnetic source carrier to the
first position places the at least one first magnetic source at a first spatial
location along the at least one fluidic channel such that said at least one first
magnetic source generates a maxima magnetic field at said first spatial
location that attracts the magnetic particles from the continuous fluid flow and
assembles said magnetic particles at said first spatial location; and
wherein a movement of the at least one magnetic source carrier to the
second position places the at least one first magnetic source distal from the
first spatial location such that said magnetic field at said first spatial location is
at a minima and the magnetic particles disperse from said first spatial

location.

19. The system according to claim 18, wherein the at least.one magnetic source

carrier further comprises at least one second magnetic source, wherein said
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the at | east one nmagnetic source carrier to the second
position places the at | east one second nagnetic

W@ ouwposssad a second spatial |ocation, which i SPCT/SG2007/000316
downstream fromthe first spatial |ocation, such that
sai'd at | east one second magneti c source generates a
maxi ma magnetic field at said second spatial |ocation
that attracts the magnetic particles fromthe
contln ous fluid flow.and assenbl es

lepa! B8 totnf medleRtSofiae i arrandi®] B, Ao btnl grrangement

S\MFﬂ‘i P83 5% 6 Ghd Gt st fiystthagheétioouk8e suth. thwﬁfeemavéﬂnent of
magnetic source carrier conprises a cylinder arran

p‘ihéxﬁltdﬁﬂ%t ere Mmagnetig ﬁeu@ecwrm@to thgnescang RQ%'“QWP‘@%G% the at
llﬁaQP%ﬁg @ﬁo\Hdan‘%ghgﬁqtéPﬁJ?c@%‘P% debéné EIQ' Iocatlon which is

ongl tudi nal ™ axi's. . The system accor to any of
cdlawmstredsBn froh® thewfirst spatidl hecatmgn stcle thad mambat:@ast ene second
es a disc ar@%nged concentri
d

. he flujdi ,
CRABRENS SofluR oo e e Safita Bbhbfic "8I A6 st gt spatia
apesion trﬁat ‘é"cﬂré&t@ the?rhaghbic pARIcR® fPeraahdicogtifwouuidflow and
cl ai ns - wherein the magnetic source carrier

caﬁﬁﬂm@eg salqdmagm@trqﬁ%lwgﬁ@ééaﬁaﬁe&pneﬁpﬁtﬁa&'%atfqnu| di c
channel, wherein the platformis noveable via an
osci || ati on about a nedian axis. 23. The system

20aTom syste tocartimigrto 20y oftabairisn1d hel GawHeseistthemeagnetistsource

neti c source and.the at Iea t_on na
HIREE SoriParean Sl s Bandat uBRtR L Jnp; Hele' Ehannel
afhERee fee by durds tievez®id Lidl a Irotatibh aibdut dsi centifal 1dgjitudinal
cylinder with respect to each other, and each of the

a@Xi$.east one second magnetic source is oriented to be

perpendi cular to its adjacent at |east one first

magneti c source. 24.The system according to claim2 1,
21vwhiee sistetrhacchrdingdo ranyi afedaiots 1&ash, aviereinrtbainaagnetic source

el Borfied SR AGRRY AR O By oo

f ihesdisdROABYESDIS 914 & fotatiiaabet it @fuin.i t s
circunference. 26. The system according to claim24 or
claim 25, wherein the disc further

22.The system according to any of claims 18 — 19, wherein the magnetic source
cartier comprises a platform arranged parallel to the fluidic channel, wherein

the platform is moveable via an oscillation about a median axis.

23.The system according to claim 20, wherein the at least one first magnetic
source and the at least one second magnetic source are in an equidistant
alternating spatial arrangement along the central rotational axis of the cylinder
with respect to each other, and each of the at least one second magnetic
source is oriented to be perpendicular to its adjacent at least one first

magnetic source.

24.The system according to claim 21, wherein the disc comprises at least one

circular ring.
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conprises another circular ring, concentric to the at
| east one circular ring, wherein said another circul ar
WO 20wg/08838¢ udes the at | east one second magnet i BCHESGL00Z000316
arranged along its circunference. 27. The system
according to claim 26, wherein the at | east one
circular ring and the another circular ring are
noveabl e i ndependent of each other. 28. The system
according to claim 22, wherein the platformconprises
a first and a second magnetic source carriage arranged
28Udle systemt becérdirigdie okimnpa)] wherdiasine 8Nfshst ne circular ring
par al | el her? Estmeen, and the fluidic channel 1ies
a|"8>‘iil hehReditaleasti &ngbdirst wpa@netichsoprea faranged along its
ogfithihfdresee 29. The system according to claim 28,
wherein the at | east one first magnetic source is

arranged at discrete points along the first nmagnetic
nd magnetj c

2 HECEE bR P AP 28R s e

Source’ 1s arranged al
megmetises sootier dularagey, dobhtehtia! ol iR A IeA80 8RB Yircfar ring,

each consecguti e at | east one first magnetic source IS
d PPN Saic apgthep gl ngdn@eies fa alieast one seconsheragnstic

Se6ead i fofPHE efSurferé e second magnetic source
carriage. 30. The system according to claim 29,

wherein the first and the second nmagnetic source

i i i dent .y .of h ot her.. ,
2% *h S99 SRChN L B LA RBL AR s of Feak GRpiiaulhrfing and
f thet drenthercoitoulariring aremmobwsabldRidedehd &% dfltacARtfeENt  of

the magnetic source carrier.32. The system'accordi ng
to any of clainms 18 - 31, wherein . the at | east one

28 Thé bysteaNatdsrdmoUb Gaifoh twl%@tm{h%ﬁaﬁtf&?ﬁ c?@'@g?g% a first and

magnetic source are embedded Wi thin the at
nAGREPNE mAdnetie seares carriage. armingeslysiabnihat ther Huidic tlannel is

; ' ' ' th t | t
S, BEAEIVI6 IO 8 B T o v
nmgtiensaxis alkdetorhicmtiynplatforrd 4scilfaessyst em according to

any of the preceding clains, further conprising at
| east one capture nmagnetic source proximate to the

290THd eystefn tBeording & €laim 28, wherein the at least one first magnetic
source is arranged at discrete points along the first magnetic source carriage
and the at least one second magnetic source is arranged at discrete points
along the second magnetic source carriage such that the arrangement of
each consecutive at least one first magnetic source is distal to a gap between
two consecutive at least one second magnetic sources of the second

magnetic source carriage.

30. The system according to claim 29, wherein the first and the second magnetic

source carriages oscillate independently of each other.

31.The system according to any of the preceding claims, further comprising a

motor that drives the movement of the magnetic source carrier.
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channel . 35. The system according to any of the
precedi ng clainms, wherein the at | east one fluidic

W@ b@nnsds3é s strai ght or meandering in shape beP@ESG2001/800316
inlet and outlet. 36.A nethod of washing and isol ating
magnetic particles froma continuous fluid flowin at -
| east one fluidic channel having an inlet at one end
and an outlet at another end, said method conpri sing:
applying a magnetic field froma first magnetic source
at a first spati al location along the fluidic channel

32 ﬁmté QQ?? ta&/? dfgﬁegﬁs' 18 Rait, iHepsinfthemt tdust one first

cont ruous ssenbling said magnetic
paagmeﬂoesome ahé tihé e teasbane secord mag@ﬁtlc SALICRAIERINbedded

flrst I to the fluidic
'ﬂéhe ghpﬁgﬁ{i\% ﬁ}aﬁﬁgﬁég%lé't%l C '?(%rd at said first
spatl al position decreases suffici ent ly to result in a
di spersal of the assenbl na net t| cl fro
33fT'?%f5Y§t§Ht 26Ot SR 195 R HieGeding e WiByei e dleast
fdr@Wirst/and hfec@ﬁ& hﬁ\@gﬁétl&'@u%é’@ chHipriBer permanent magnets or

conpr1 si ng: appl yi ng magnetic field froma second
ralgeicarnagselsr ce at a second spatial |ocation,
downstreamfromthe first spatial |ocation along the
fluidic channel, thereby attracting the magnetic

34PHMd Egét@m heesrdirigetocamy oh tioei prédediny tlaims afuither comprising at
assenbling said maﬁwg‘tlc particles at the s

deash ane| erRRbfeMa CneRMTRE proxinaate iy t'?r%gq"r@@ of the fluidic

SHirre.rel ative to the fluidic channel such that the
magnetic field at said second spatial position
decreases sufficiently to result in a dispersal of the

oo DRI, TR BV 58 ARG e gt
neid fididid cleararianis 6traight loaime& drimgt ineshapenipstiveendts inlet and
?&E}l@‘ii ng a magnetic field froman at | east one capture

tic source at a capture spatial |ocation
proximate to the outlet of the fluidic channel

36.A method of washing and isolating magnetic particles from a continuous fluid
flow in at least one fluidic channel having an inlet at one end and an outlet at
another end, said method comprising:

applying a magnetic field from a first magnetic source at a first spatial
location along the fluidic channel thereby attracting the magnetic particles
from the continuous fluid flow and assembling said magnetic particles at the
first spatial location; and

moving the first magnetic source relative to the fluidic channel such that
the magnetic field at said first spatial position decreases sufficiently to result
in a dispersal of the assembled magnetic particles from the first spatial

location back into the continuous fluid flow.

37.The method of claim 36 further comprising:
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thereby attracting and assenbling the magnetic

particles fromthe continuous fluid flow at the .
weapvisssiepatial | ocation; and renoving sai d negneG2007/000316

particles assenbled at the capture spatial |ocation.

applying a magnetic field from a second magnetic source at a second
spatial location, downstream from the first spatial location along the fluidic
channel, thereby atiracting the magnetic particles from the continuous fluid
flow and assembling said magnetic particles at the second spatial location;
and
moving the second magnetic source relative to the fluidic channel such
that the magnetic field at said second spatial position decreases sufficiently to
result in a dispersal of the assembled magnetic particles from the second

spatial location back into the continuous fluid flow.

38.The method of claim 36 or claim 37 further comprising:
applying a magnetic field from an at least one capture magnetic source
at a capture spatial location proximate to the outlet of the fluidic channel
thereby attracting and assembling the magnetic particles from the continuous
fluid flow at the capture spatial location; and
removing said magnetic particles assembled at the capture spatial

location.
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