DEVI CE FOR PROCESSI NG A Bl OLOG CAL AND/ OR CHEM CAL

SAMPLE AND METHOD OF USI NG THE SAME FI ELD OF THE
WO DERTI3GN [ 0001] The present invention rel at eBCT/OGZ05/000241
" device for praocessing a biaglogical and/or cheni cal

sanpl e, nore specifically, to a device for carrying

out chem.cal and hi ol ogi cal ocesses on_a sa e_an
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reactor. Correspondingly inthe life science industry,

there is also often need for fast isolation nmeans for

a sanpl e mat er BACKGRQUNDHOF'THE INVENTEONoOSi ti on or

degradation and reliable means to prevent sanple

contam nation. |In _addition, th the bove- rrenépé‘?ned
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level is often carried out through the investigation of a captured nucleic acid, such as for

instance deoxyribonucleic acid (DNA) and ribonucleic acid (RNA), or a protein for
example originating from an organism or a cell type. In addition, to better understand the
organism (or cell-type), or to isolate a compound of interest, a respective compound or
organism is typically extracted using physical, chemical and/or biological interactions

with different probes, chemicals, probes, and/or enzymes.



093444. pdf) gives an overview on current nethods used

to extract nucleic acids. The foll ow ng patent
wa@ppliocadd ons descri be devices that serve to aPdI/BG200sre00241

extraction of DNA and RNA. ,[ 0006] United States patent

6, 649, 419 describes a nethgd and an apparatus for

extracting, identifying and mani pul atjng. proteins or )
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reacttons tween the beads and the desired protein or
andRPA.de, and any subsequent processing reactions take

place in several individual chanbers and require the
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petiaRP o AtighetiPAId is Gidefted to dihactoqabb&ids so dlesrodi The biddingareactions

housi ng with a chanber defined therein. The nucleic .
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to B maxtshimbet ROt BHhGprsting As-QRioRE. sifes sk ptihg ssmple or
theocﬁréétﬂﬁﬁél%:@nédn%nﬁn%@yi de for by a magnet. [0008] In
addition to the above devi ces, European Patent EP -

PRIPeR pasm égﬁﬁi@a@mmmsi Yedciibes 8n aPParatissi Haying0a porous
a nucleic acid fromlysates of various sanples. The ] )

supperth achetiin shigsperonh suppou3gdodes pmwaenfdhat; 1eacthiwitthg nyeleic acid
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it Btpaped R Pl The BRI AE e XAREAGRERE it o chamber

deRipheRin) TR ductde asid zofPonstatis dizedted teofigh 4 poitionksfahe porous
that, in the presence of a_chaotro%i c subst ance, )
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subseﬂl,ignt ultra-centrifugation steps are required to
magaefis ¢ Pf(ﬁ’éd%f‘i’ﬁ@i”ﬁé'{l%ts after each washing stage. In

?(?OIB%] ?r?%gg{tljg)gnttosthgfabtogg drersitcgs?dEurE)Feean Patent EP 0389063 describes a

method of isolating and purifying a nucleic acid from lysates of various samples. The

method disclosed in EP 0389063 involves the mixing of the said lysates with a chaotropic
substance and a particulate nucleic acid binding solid phase comprising silica or a
derivative thereof. It is known that, in the presence of a chaotropic substance, nucleic
acids are released from cells and cell lysates, and bind to silica-based nucleic acid binding

solid phases. This method commonly utilizes layers of matrices of silica fibers as a



centrifugation step can be elimnated, by use of
comercially avail able silica-coated nagnetic beads
wo o007/011308 ng Wi th nucl ei c acid. Subsequently aPCES8G2005/000241
bi nding with the nucleic acids, the sanple and
magneti ¢ beads m xture are“subjected to a nmagnetic
field in which the supernatants are separated, Further
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beads i n biol ogical and/or chem cal sanple processing
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reagent, or are unable to carry out several processing
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Ldiffi Cuhti es. SUI\/l\{ARY OF THE | NVENTI ON [ 0011] The
simylianeoisly oRseAESAYr ovi des a device for processing a

] i cal..and/ or . m cal sanple, .mare specifi ly,.. .
T010T R sy Renif F bRy ARG o e st exists
a AGKY GFr BisaiPU-FrakbeRBCESHES ti 8 SAPR € aiRE, BapaBleNofl providing
of using said device. Thus in one aspect the ?resent
contamartiopriresrnso¢aseing of gnglecand yrltiplosasanlps gs scalable in size and yet
[ i cal [ or em S e j of . :
coll I oA SRS HEe S R o BLERL e ndependen
claimfi€ hpistpdedherb @bl over@nss s shope-anesioheddifficuitiar havi ng
an inlet at a first end and a penetrable sealing |ayer
at a second end. The sealing layer . forns at |east a

part of an i nneguNENIARY Iﬂialg@{@ ssi ng
chanber. The sgglfll ng. aygrlhlfs adapt e Ipcii\eseal of f the

sanﬁl e processingchanber fromthe environnment until .
46011 S| prespot agventips pyevides atdeyiceofor drasasping a piological and/or
Vi ther.d es 0 ' r .
B Y RTS8, ERRLRAR S o ory i
and/ds Biodddic] prédesdes iod d sanipleladd aandéthed ofusihg said dieseal Thg in one
| ayer. The absorption | ayer . . . . , .
aspect the present invention provides a device for processing a biological and/or chemical

sample. The device for processing a biological and/or chemical sample includes at least
one sample processing chamber having an inlet at a first end and a penetrable sealing
layer at a second end. The sealing layer forms at least a part of an inner wall of the sample

processing chamber. The sealing layer is adapted to seal off the sample processing



i s capabl e of absorbing fluid released from said
sanpl e processi ng chanber, via the outlet. [0012] In
w@emrhenoaspect the invention provides an appaPEL/s62008000241
processi ng a biol ogical and/or chem cal sanple. The
appar atus includes at | eadt one device as descri bed
above and a probe. The probe is adapted to selectively
changHet fiaat the @nygiesnment tetil sarbseating layaris pengfrasediodpry an outlét. The

.ch er. [.0013] In a further t e | At | : :
devigy GRS SN o PRy bk RGN it Cpl Ol BF seid scaling
layeC REHIabrpEGHTRY & i $d fGididoatadewith 8aid ss4lingheybrableyhsoifition layer

met hod i ncl udes: -é)a) Provi ding_ a devjce for, prqcessi 4. @
is capabieod® gbsozhing flyid relepseri Eam signsABPRSPTREEEIE er, via the

1%bove; (b) Providing biological and/or chem cal
outldanple; (c) Placing the sanple a into the sanple

Ssin h r .0f : .devi r £105 MR Onrd .
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i ir] 1 BRVERER BeBb@ G pEideging a biological
[@1%1@% %&ﬁzéﬁg%tggég#ﬁ%ﬁ% gpgar at us,e thergb fcl)I;gmang 5

and/ar cleasicileampledsingthe deicEstgrosibedahaye. FTreavethod inglydesy e
to a process, thereby formng a product mxture; (e
%8l Providiagya adevicgc farnprocessye: anhlP%O@ilcag l?é‘g}é’été}fnflﬁa(l b%-?mple as
conpy i srg)d [ tehe product mxture to the surface of the
pr oly&S¢ ﬁﬁa€?3’Lbing the target matter, with or

by MRe¥iain@l a8 Sichll 2@ dr kBerRicab@mplgr further use such
as’ for storage, detection, analysis and di spgsal.

[(60 PBicing theesempteot knse thespeenle prisessiRg phamher gF G drice, thereby
flui .s.egar ati.on device. The fluid separation device

i ncIfOTREES TREHCE FUE T e seal ing |ayer and an
tion |aver. . . | . _
(REH By oo B bsmecicfe RERALOE bR G P AR nCRICR of frocossing o

er
biolkichhamirotichemaal siegsle. Tednethod mclules: absor ption | ayer

is in fluid contact with said sealing |ayer upon,
ReytRraviding af appezatae o prpcessingr a bigdesicq) eandfast Ghgpicst sample as
the sealing, |l ayer the absorption |ayer is capabl e of

abs J1E8FIRS quY% rel eased fromthe sanple processing

CR7 " BBViding £vibl¥gical and/or chemical sample;

(c) Placing the sample a into the sample processing chamber of a device of the
apparatus, thereby forming a reaction mixture;

(d) Exposing the reaction mixture to a process, thereby forming a product mixture;

(e) Selectively attracting target matter suspected to be comprised in the product
mixture to the surface of the probe; and

(f) Using the target matter, with or without release from the probe, for further use

such as for storage, detection, analysis and disposal.

[0015] In yet another aspect the invention provides a fluid separation device. The fluid
separation device includes a penetratable sealing layer and an absorption layer. The

penetratable sealing layer is adapted to form a wall of a sample processing chamber of the
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The device for processing a biological and/or chem cal
waa0oploeddhcl udes at | east one sanpl e processi NECTRGINOEN00241

having an inlet at a first_end and a penetrabl e

sealing | ayer at a second ®nd. The sealing layer is

adapted to seal off the sanple processing chanber from
devtch @s describot aleovte. The absm.ﬁwnslemruﬁgl flaideqoniast yith seid gedling layer

upop @ngét@lg% tﬁg sg{i{ng rllgl%ef}lﬁbg t}zﬁirong]t oef?tﬁ% ; %a?ﬁgq&er the absorption

layet 3TBARAbRY TadSSbig fhiidFblessed febri ey @igyle proeassingachamber, via the
matter that is not |ocated inside or contacting the

outleit eri or of the sanple processing chamber. It thus
refers to any space or matter that is not in direct

contact with fluid filled into the sanpl e processing
chanmber WT@RE@WW‘W@FW§EE§EEQ My are

consequently not facing the environnment. Hence, the
envi ronnent includes further elenents of the devic
[0Ato]sThshdevicsifenprogessingrrebiplogifsh endipisdicptisad ﬁarrlal)f&ép‘éud%tat least
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one such absorption layer is d| rectly cont(f\ éjmg
chagbar frowg thegeironment ppdithmscaling laysrii Pepetraled o dprm an Ol

sical contact. In sone enb dinents the s % 1
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conwxmg fhe ﬁnerﬁc&ycﬁfrthé (samph pmad:dssmg champher Ibthua r¢fats| togfny space or

the sanpl e ocess I or n | a
mafieh il Tk et i Baaa Tk ot BeampR propk§ine chamber
h.ﬁé thd rs@aﬂﬂl%dla9€1t We Bhack W!Phéveﬁid BéhsequeREly Rt RAcisgathe givironment.

ayer and a Supportive |ayer. An absorption |ayer

S
Hempzﬂtﬂ envmlfonmmbmcbubs mgherdmmﬁsg ofjghe dWé‘é?r ﬁmea&wh §lement are

nsmi
on PP 357 1008 e RPR% 35 7RA0K MyBlisthereore upon
perHafiIETof HHedsddliag Oldybetin tidl entavt eatthdthupsnalmg layer In some
enetration of tﬁe seal i ng Iayer [0018 qb
embatienio b (rappISEug ENOTIER 11YEL FAiEdrY SpHapiRg g RGHng layer, for

insGfE B0 BeniT SRR AP T So g SHbodinhont O Miple pbcossing
chailfﬂmﬂ eﬂletsealmg mzen mchﬂﬂ%sasrptiorﬁ Nayied forfoné thsan amg. In some of
UId in the rocessingcha
thepe ‘Pfilm‘?ﬁférbﬁgh Ea1 {5 Toyte e HHECHORORRGR 1yt fovmy Sl of ppast of
a @%f'%f EEH@Q% cés@ﬁl s&@ahlbRel Tl?é’%so‘i"ﬁc[diﬁldy@ﬁh{ay foeadxample be
e sanp bro eSS|n chanber from environnment. In
integrhted nﬁn‘m]mjsaahng fayeher sremiged etveopn twp §eq:11@lgr1M$ er 4 graling layer

anch iporin toise h DromBaiRE it Srnelis REMRRBAAARE ohRine o

inc®fporating, sucking in, transmitting or otherwise absorbing or accepting fluid released

from the sample reaction chamber, via the outlet that is created upon penetration of the

sealing layer.

[0018] As a chamber is defined to be such that it is cut-off from the external
environment as defined above, it follows that the sealing layer is affixed to the chamber in

a manner to maintain a desired fluid, for instance a liquid, in the sample processing



for instance gas. [0019] In one enbodi nent, the

sealing may occur by way of addi ng adhesives or
waealiomgogel s, for exanple to the periphery of P€T18G2005/000241

seal i ng Iayer to obtain an_airtight fit between the

sealing layer and the chanber. In other enbodi nment s,

the sealing |ayer may be attached to the chanber
chamibehei.e.mie heemagal mgpe(rmyame nfrothestfiui¢ heoginet thgregp. In some

em‘twﬁtﬁeqtﬁ b‘legs(rgglﬁrfg'%hy?r gi/e ahg st il the [ 991%?41%&%91%% cﬂ%ﬂ%r from the

enviSAmEMI Il ateF ethbodiEeaR th@ B&llingddyler &f permeablpdot floid thét is not of
an inner wall of the chanber. As indicated above, the
interest orj apdesaed pmegsatﬁrheé:amqgc@g ﬁ& BOCESSHIEC er, such as
matter that is in direct contact with fluid
for}$?%§dg£s to the sanple proceSS| ng chanber while the
Yefbodfiné ! ffe! &t BySwhyP oRMAdHRAKR
@ﬁf%%@?gb@t gPdﬁg&ﬂbgﬁzgﬁ%% iﬁp?n space or nat?%r esives or
seaﬁﬁ?gltgélel forgexatnple id thedperihdhexyr dfl' thgl geahllrg layer o ‘obtarean airtight fit

, when used in_copnectiopn h np
betperierHgEcRsN tr ehaner § et uboirgae o sealingdper may
£Raekas) oby Adhap-fit
e IO, O A A B
t1g1ttkﬁ=tm@hhmstg layer is intact. The chanber is then
capabl e of receiving a fluid and/or a sanpl e, g
[1926] calcordimylprwisingho geatiag lasienisl agfixedstowat chaargaer the scaling layer

opti aqnal | ther nmatt .Hence %
forpg @ns}%'vgal{ﬁ (e g?lﬁlan c(ﬁ Apianer waﬂ]f ?ﬁnﬁhgg ﬁﬁb nqﬁgé’éd above,
thefifferibN6f MBGEmPl POESEInE QhaBBér g a@yispacectianattalthat is in direct
and/ or biological process. In other_ enbodingnts it_na

coract et fleil filled intp thisamplepracessigs ebamher whHKRE sqRlip fayer is
mt?ﬁltl Cfl oage 50 eiltlers B gds%acﬁ] Or ﬁﬁrttéxy tlﬁ't'ﬁ'nasz &4 @ﬁ?ﬂéﬁéedoﬁl ace or matter

process act's
colthi@i@uciafyiid. | AbcBtdingle mwwnnanmmn vl ’ywehen tuh@l mnd;oaneo:tron with

of the chanber  and the surro ing enviro
thepamplaiproaessl e shamber, refers foau @a?g%%éﬂﬂ ﬁfﬁrf}ge © T rﬁ%?“}é sample

prdc@é/s g %Elﬂibtep?n P ﬁ{d?;t 4r@ Abledt¥ LontiRY 15 Al ANBefHWRIle the sealing
rnstance forma sealing portion,

layvsh lscilntazrayTlmsclmmhho isethor cppabde pfitdceiving 2 élypb@nd/ fea sample, e.g. a

seal in rtlon orm at.. | east
cngrEaL iR Fb S BB o ol i some
em'bB@i%{enYka{He é%i.fmﬂlé" PréREFhE cRAABESE! filled ﬁ@ﬂl’fbae rmdlﬁ)m,t fdtsmstance a
for exanple be forned by the sealing |ayer_conpri

S
mediuna foreeueiting oet & chernieg! sker Walogimak progessr Fapthen ngeélments it
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oufl Sfch&ﬂféaﬁgpﬁﬁ)logiédllﬂrodcdsi, STHeegalifgia3er tlmﬁantsmoaprevent any fluidic
outlet. The external surface of the sealing |aye

conpatuniration hetwiear therinigges okthe chanpaend éhﬁﬁuﬂow@n% enyiggpment.

into the sanple processi ng chanber e sea
109231 Assinliseigd mboye, & sorpe embp%tsé#g seAina YR gi€absorption

layetJ ?na%%rb% SHAGE Enil THel) S fr ifda RY8Fm laSsealing portion, which

may as a whole be penetrable. A respective sealing portion may form at least a part of a

(D

wall of the sample processing chamber. A part of or the entire inner wall of the sample
processing chamber may thus for example be formed by the sealing layer comprised in a
respective sealing portion. The external surface of the sealing layer may thus be adapted

to seal off the sample processing chamber from the environment as defined above, until it



in fluid contact with the absorption layer. In sone
enbodi nents it is in direct physical contact with the
wab®onp3pdn | ayer. I n one of these enbodi ment SPCTIEG2005/000241
sealing layer forms a housjng for the absorption
| ayer. Any such enbodi ment’ of a conbi ned seal i ng | ayer
and an absorption |ayer may forma fluid separation .
is pemapiatael tb Hatm ps ondietpThel extorngbsurfred ofithersealinglpypreis defined in that

. rocessing ch le10f - yi ce of . . .
e PP GG ol oyt SRk SREber e the scaling
lay@dapi4 ileOnatroahidgahbudet. Blefes @ik dxtanulausfacddfthe sealing layer is
_ rg{rjoces& ng chanmber. It is furthernore adapte

m

dysontaet withdhe aksoafiogclgren begomp GTbOdRRIS Eodlﬁrﬁli? diget physical
ith. i . .
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layer causes said portion to be structurally weaker as, at a macroscopic level, some of the

=

bonding mechanisms may be weakened. This allows the integrity of the sealed chamber
to be maintained whilst easing the possible penetration of the sealing layer. Such a
configuration may be particularly useful in embodiments where the sealing layer is

penetrated by a probe.



nmeans to operate a respective valve include, but are

not limted to, pressure, a change in tenperature,
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various temperatures. An illustrative example of a respective polymer is Pluronic F127.
Solutions of 14-30% Pluronic F127 are fluids at low temperatﬁres and gels at room
temperature. As a further example, an aqueous solution of a poly(ethylene glycol-b-[DL-
lactic acid-co-glycolic acid]-b-ethylene glycol) (PEG-PLGA-PEG) triblock copolymer



further exanple are phenyl boronic acid-pol y(vinyl
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however a further change in conditions may easily cause the polymer to change its

O

aggregation state. After the process has reached a desired degree of completion, a change
in pressure may for instance be applied to cause an opening of the sealing layer at the
respective site. An example of a polymer of a very low crystalline melting temperature is
polydimethylsiloxane with a Ty, of -40 °C. An example of a polymer with a crystalline

melting temperature close to room temperature is natural rubber (polyisoprene) with a Ty,



melting tenperature close to roomtenperature is
natural rubber (polyisoprene) with a Tnof 28 0C. As
wQed7ancsvher exanple, a thin |ayer of an intriPGi/86200§000241
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nment, the resulting penetration would cause the
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(no
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to p@rlp@a’ﬁ: eadpfiee thedopation ¢f the ddngend: his; g&u{ns may fid inythe perforated

sides providing a means of controlling the size of the opening in the sealing layer during

penetration. The selection of such embodiments may often provide the advantage that the
risk of having a portion of the sealing layer fracturing or detaching and contaminating the

next processing step is reduced.

[0032] In some embodiments the sealing layer contains a recess. The recess may be of

a larger diameter than the spatial extent of the penetrating portion of the probe in the same



[0032] In sone enbodi nents the sealing |ayer contains
a recess. The recess may be of a larger dianeter than
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processing chamber may be located anywhere within the device. As an illustrative

example, it may be located coaxially opposing the sealing layer.

[0035] In some embodiments the inlet of the sample processing chamber is adapted to
receive a probe. As an illustrative example, the inlet may be a hole in a wall of the sample

processing chamber, which is adapted to allow for a probe to enter. In such embodiments



[0035] In sone enbodi nents the inlet of the sanple

processi ng chanber is adapted to receive a probe. As
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activation or um'forrr? heating of the contents of the chamber, for example.

[0038] In some embodiments the sample processing chamber may be adapted to

include one or more sub-chambers (such as for instance a basket), which may for example



activation or uniformheating of the contents of the
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chaihbr GRATRAT subR ¥uh %Hﬁnﬁer&?,aihiew? %@g ﬁrga%zlg%xzieﬁae;geagrelg layer as

above. In such an enbodi ffent,
degstibed @bewet An rsucth @n semipidimpntp thess sibrchaniterieay bt qrigsedi within the
a.sanpl e.and/ or, regui si.t,e reagents, for the reaction . to .
sorfy BTl ook afd i SRS Aot uisiE riechiay e Teaction
to B@édi’ﬁétﬁo&UAcctdﬂdi%glg? a FHEreRBR MayrbaliRl &ﬁgﬁlbeﬁ& B8b-chamber and

contents of said rst reaction may then b

therreghdpmeanéenty of sid et pranden may tirendfe transpertsall (virgthe aymetiation of

to I rocessi ng chanber of .t he, devigce.f or ]
e AR g S g R g A
A vaB-thamtRr S86P | aRdoassdieRd withaesdampde pr¥dessing chamber. As two

.. i llustrative exanples theé%dmay be stacked within the
illugiatiyee exmnless $hesy mavabe stackes siitim then senple processing sihdmber as

i i n: 4Fi . s regard,. iLt. na
s 5L £ 35, R} SF Sy P DG 15 S8 FBY s o
possitiidiiorhaze aiphghlétysdrpb-ehanegessthiiga shaleBehpleprocedsihg @hamber to
fo Itiple processes within said single sanple
Pfoﬁﬁ‘{?cggéwgplswéﬁ?ﬁéﬁqs Vithigoveid singlessample Pegressing qbasnhant In some

ERYudAGn3ah4a &ﬁ&ﬁ%@ ' | et - i .

casr eacti ons tg t ake |§ez%dvv%ﬁ??éé°“?ﬁé%§‘é’5)?@éw gﬁa@k@ple reactions to

take plage whek ypheodevpratmain® 088 velyncempat.enbodi nent s t he
sanpl e processing chanber has a thernostatic device or

E0008] i someherabiasiiments Srapamplentotssingichainber ek latheromstabiy device

f ti tal.yst . | th
or $P4IRE 185k BRoRRuled Bleril B0 sprhbhes BRY By ot aifne, apg catalyst, for
exan@ly)i the pfd&_@ssir? Grahe thiriicall dt Hiblo %ic&l%ﬁfp‘l’e by P&ying the temperature.
thernostatic device or Peltier heater may act a

In thistegard, the diesmogtalieodavierorisliieg héatebmag actclacsting mgiays, a cooling
el 48P Dy T ol By b8l e .

peltier Isate attashedfto e sfirotoe surfades af higathanghed orCOBEAtIMG or cooling
.coi I%ctound a{gound the circunference of the chanber, )

cot} ypund arpnd the siighmisrareeref the,shansiet, o gFanRle ¢ provide for uniform

terfefnirk Rtk Rion A TEHREG d i | | i

B A R W DR L R S e e

samgile provassing thamiwineAlteinetivaly, whemnthet devicenvethici iaverntion is used in

d in.connectiopn with a probe, such a probe m
o BRI P BRPRe ebzohe mab ebie (BT her
' nts, the,devjce i adapted to be securgble t
ORI FrlsRe bRty e Sevdirol adned e e epran e 4 et one
othexeddvi®, biihitRatfthdibetlet BFBHOIGALd R WuldcdntBuhiBAtfin With the inlet of
anot her device. The securing neans between any two

anoffesy daviceneief saculing tragane tobweash aey dwobgeviesi mgy for instance be
achgegfreé g)g %I%gfgfgtnc rr%ép%tn in%ns ots 3h ?aiﬁ%y%%ﬂ oBe Se\qgg }n%s be sbcured to
another. Alternatively, a socket and plug configuration may be utilized as well. In the

socket and plug embodiment, the base (or any other) portion of the device may include a
socket. The corresponding or mating surface is thus capable of functioning as a plug, for

example. A further alternative in securing at least two devices together may be achieved



another. Alternatively, a socket and plug
configuration may be utilized as well. In the socket
w@ea7plses enbodi nent, the base (or any ot her) POF/SGINSG/000241
of the device may includelg socket. The correspondi ng
or mating surface is thus Capable of functioning as a
plug, for exanple. A further alternative in securing
by wding smmptfittondighitfit means. dywpetagherrempbodimenth pres/deyise ig serggyed onto

nap=fi.t or tightzfit .neans. In yet other e [
anoffiE ater dhorkb L sesr 0 Sepnh Pl FuolR B RRSHEL B e wsed
pro®iAed the Jg@itlinge eihcibO of USRintieiing thet ogRéthef oYy dbeice in fluid
used provi ded the guiding principle of maintainin tﬂe
comniestions WG theoiulele of 1 FRRACENE AYIReCit RAREIGH (. Hhanould be
i nlet, of Vi ' t .
undgl i B BSOS TEUEC 1R B5gt el syl Rt ebhclin mor
thah B¥€ Birhple pi&)ﬁsﬁigg bha(iﬁ?ﬂir(eﬁ (e(g.lﬂ%g.rﬁ)g?rma}t lilao irehelescanypddeitional
process] ng chanber (cf. e.g. Fig. .1t may o] .
clemprs) {RreingiAyCeanitictutionahambentaft beloyy. i‘h PERAR 5ifledhn the art wil
. C | i
ool Mty SLAEAEE of Bl piREceR HhuerfloREASRR, (el xpBfys B bt to the
atmioSpiené iop ranibiericds while matfen Ssirtensferneditfreen dne deviee or apparatus to
at nospher e or anbjence,

an B oS B HREoK BT SHTRRRtOB T D).t he

vice thu oi ds the risk of contam nation (cf. Fig. .
P Borenits efihectiine Brenlinied SovimRto b Bes et 4 Fhlorality
(wiBIRRFers 3t bOMBRYBPHeREestInB) B¢ &lrtibd obtihiiseesTififaBY $orler more)
two or nore) of devices may be carried out in series,
diniensiany:. (Asnenoillustratiye dixampld, odevicess may itel gsengad; wertically or
exampl e, devi ces may be arranged, vertjcal 0 .
horfzontally ‘{F.“Cl?ai aéraéé?T?‘%:aFSSS‘?‘?agWg gﬁ%’%‘?‘% éél\ées,seﬂ??eaﬂti?, stacking
ma§ {RCEIINfkea AJf6iR PlsRpaike Tinraskould arhyrifodtat cirtanp@aentdve used,
In a step-like manner. Should a horizontal ar r_an%errent )
agaip s curangempnt, meal cbea polHARAE rinbteprlifre Juit 4B 4 AEZMTRY orientation.
1 ' QL QL4 ' . -
1 gt B bt 484 OOt BRBH G are depicteq in Figure 5.
In anvesigeaeaigenene gispiycmey benchédyom ¢o playl nnmjoreote inadausing the
.arrangenent, gravity may be relied.on to play a maj.or, .
cisPlr SrGA forh Banebet R oo bp Bl BnRnG SRH8) upically
plagénalsﬁ{avllepﬂﬂ@‘ﬁ? e diScHaRR. MRHLARAS 8o feCdHaftcte?Rtics of the fluid in

ravity typrcally plays a smaller role in the
thectihamber, yerioBepeadimay bpused: thanesieanattar snets ey Buidghrougk the outlet

aft‘F‘c | Fﬁ;% g??:y?]lgté?%galg ﬁg;.}j? ra%eld\[j s'(rﬁafﬁ‘?sé %aglfeﬁrgsa %163? E%t%%lgf%fete fr?ottli]r%ited to,
theSRHz
be

hiish bPY Bfestute BERSEIR! RechanitahmRess b leRctfRanchai@ydifference
, but are not Iimted to, the utilization o

f a
or ptesperaterediifferenesetweensthp aniletand theintet ohthesplseguent ghamber.
char ge difference or a tenperature difference between
{0042b In stecking the; dryvigen) astmerttiongd abeiss alierapiivebn apggternal modular

042] 1n_stacking [ td.one
mePh iy cb kbl 5 SEorfie TR R a8 ARfnal modulr
medB&tism ARFTdlsd Beoadaptedno fidtion i eostiaction witteadditi@rahaieans used in
nodul ar mechani sm may al sg be adapted to . function 11,?1
a degirjdproeessnANLHESIAHYE EXRRIP i mefical diagnastic equipment. The external

modular mechanism may for instance have an opening or slot adapted to accommodate

the device of the present invention. Where for instance some medical diagnostic
equipment is comprised in the external modular mechanism, such equipment may for

example allow the user to select a suitable probe, which includes certain characteristics



a desired process. An illustrative exanple is nedica
di agnosti c equi pnent. The external nodul ar nechani sm
woreap70or303 nst ance have an openi ng or sl ot adapP@dSGm05/000241
accommobdat e the device of .the present invention. Were
for instance sone nedicalléiagnostic equi pnent is
conprised in the external nodular nechani sm such
(suchcpsi formemstance enfibedyescatipz®. ki hayfurthermexer alloy 8 atseicio igsert such
., Suitabl e prohe, which.d ncl udes [t ai .
suigils sieo i BRTen s ot TR PHRE! hogplgy dgechanism may also
incl6@&hisBEfity nhdchAMYmf tHad Reffofh escaldmpihe posiiontdf stavked devices to
such suitable probe to performa specific test. The

othenmedieshdevierbul ar mechani sm may al so include a security
mechani smthat assists in securing the pasition

f
[9048Ka g ofithe smbedigientsrdesgrthed diordaa g é%%hr{gdeyg]rgjynbe adapted
o L ST 2B M BHE TR o el s

mayBéfised tb adiphssidrsed agdaydr hebapenetrahierityi mehdnical means.
perforations may be used to adapt said sealing |ayer
[0044jelnpethat anati démbnyts,nthe Ipemétzhle seebimg laypO@uHr the absdrpiion layer
enbodi nents, the penetrable seali lLayer .and/or t
mag et ABEFBIRG. A6 SRR S0 Y8k (ih 36| Glachble BaM (o cufleh Tt may
ﬂlrtg%&g ibg ?%ﬁﬁ%ﬁﬁta f%viﬁf & 'féa%h&é’dihér%ne&ébl@?ééliﬁ%‘ Iy MK laBsorption
e replaceable with at | rab

, east one ot her pene l e ]
layaranhy bedétaghmble ffore thdswtipg layer. [lamey furtherbereche rgplageable with at
fromthe sealing |ayer. It Jurthermore
Tea§t P QIIEE 5P STV O IA(ET 1 SO SHESHTRESS B 50 e p e adhered
to the cBAHekLr S BRAINIBMLISN 1dyee 1058 kbdMgllaye by Hheanb 6f, ddbastdinited to,
to the chanber or the absorption |ayer to the sealing i
a rémegvabletadhesivnsnchfas doublersised|tane, 8 dempaatuge depradent ppoxy adhesive

dhesi ) h d l.e- si .
or Gt o R Lo e ESat sHEGN: e RARIRAA M e Put), for

exdnf}té. Alterma@Ndly,3Me Sealish | Rermvabhleo Achadhierel Rutiteyghantber or the
exanple. Alternatively, the Sﬁal,i g Iaf%er al so bed .
absamriionclayercior the SeHing TPy mEhaley peatsPucl B sofey ppgdaption,

|- i N hani £ i
o G508 Ry BT R R, SRR ot of o s
layexamgu bsortivr dpec hiayderdepiratwhenta deivicg tg diap alyeddayhsen used for

Qr an absorptjon. | ayer. be desired where a device
Perf%&?“%}%@%?&ébﬁ‘)‘?mo‘égﬁmﬁgg b 57988y f or i ng a process

erein.is desired.to, be reused...[ 004 . :
WA g aptigble, sesliveofih B, SPEGRom A eh o P iiaafeous in o
nuinBePofBP BF tHf deviRS TRs thiiefol edt@fe belius tolye faof that the user may
i nstance be due to the fact that the user nmm [

> ! si.nply .
simpdp replacea ssaling layer, apich mahfasnnsignseibs rpenﬁsqt%iﬁ%réhﬁétegrated with
enetrated or .disintegrat.e ' . Qe i .
o R B T HE S B M e a8 B v
a fRAAKESY ¥Wé &fthandddUofla newtedircibvcieatingthyéoWihera desired, this enables
respective sealing |ayer. Wiere desired, this enables
thet yser togevserthe eleanaker thesetdrigdpans PREE 889 P¥uci ng wast e

and costs. . i
[0046] As indicated above, in other embodiments the device may further include a

second penetrable sealing layer. In some of these embodiments the first and the second
sealing layer are arranged to sandwich the absorption layer between them. The second
sealing layer may provide additional mechanical support to the absorption layer
sandwiched there between. In some applications, the second sealing layer can also serve

as a barrier to prevent contact of the absorbed fluid in the absorbing layer from in contact



[0046] As indicated above, in other enbodi nents the
device may further include a second penetrabl e sealing

wo 20020113051 sone of these enbodi ments the firstPEreGLl0£000241
second sealing | ayer are ahéanged to sandwi ch the
absorption |ayer between tfiem The second sealing
| ayer may provide additional nmechanical support to the

w1thbh@atptqsphﬁr¢ agdénculgdmvhe@ﬁb@l flnidamaytiechepbie hazarg, Bimgscond sealing
th
oy B B0, BT el L oCRORAR 0 of e

abdv&_rhélﬁloab@péﬂmragoﬂsayer from in contactwith the
at nosphere particularly when the fluid maybe health
[00a3] ds iddieatsdalvid, Besndagnbalpaents af thenddvive, fher;&hetrable sealing
sealing | ayer, my alﬁo be adapted to be penetrable ﬂX .
leyRe k08 g esh s Eohe @.ns%maté episF dfto GHEh A[TeRFAY P A the given
of Vi £
sof SRRl Ponshap WOULIRE5: ok RufSY| GRF g 150,
Thé)ﬁelah [rf dlixerenesy cante rofiany eizs we kiepthr hn@&semllpl)chmemth éle depth of the
gi ven depth of said recess Wlt entratl
recBiRRER DEERER (TP f9 fa Hlrays i S mgtee g ot éB%éBFh The usage of
a rE#Ecﬁ\%Cl%éés rt?% ‘t)Q)fth BRYhSEdeRic PRPbRies b tN§ealing layer and on
odi nent of the recess ranges between 0.5
thenprobe irb®lved) in e seﬂ:ecaeddpmms dseediclaw andzsg. Fig5l mAs Phellustrative

exiRter hrie SBBREEs oy ean and aamenae) ashiS Rl g or blades
etcp Qo ﬁeadti«fﬁﬂﬁtﬂﬁﬂrtheﬁﬂﬁﬁls%ﬁ addibeM &Semdrike @cbeEOF»igﬂﬂ(ﬂG) In such
e.g. Fig an illustrative exanpl e, ere a

emppdipeenisthe volumes invekedanay bigslactesiafivesi spdhguangitich as
arns or blades etc., the head may jut further than

§0048] T isealngpyas(sd 96 e dgvdge ofethg m‘mngon I3y, comprisg @gy material
tha\?/ rllgoa?oqé fe e%r? r}nh %e‘éﬁh& ﬁ?ﬁ;&h@}lﬁ!ﬁﬁe e Lot 1@&ssiﬁteﬁ&é T gc% use. Where

guan I'ng layer(s
detlfba ﬂﬁ/hﬁﬁ:n@f ntalyebe salected om withgtand roprthinereactionnednditicals that are
that is able to rforma seal.ing functiop under the

mt@’éﬁ?élt?l gHged; m%i ipgancecorrpsine Mgper 1S USRI Afoossh Berformed n
é(;'?aﬁ'tgi L BlocBRYn PehatfHef thé thfé’ce"tﬁfttﬁé ts@d?i’fng%Fetr 3hd fﬁ@e@(tﬁé ffferior of

ondl ti ons tat are ’i nt ended useéd.” Wiere for
thd samtpheprecessingahambermay be eqlsppmlethth nr @oqstsb@‘émgtenal that is inert to

B BE St S AR SR B0 B g reacon

AL 1‘11ti§h§tﬁf€7ékﬁmﬁfechcé%‘é§hg‘ &g@ﬁ@ﬂﬁ@éﬂaﬁﬁﬁia&ﬁaﬁﬂiﬂ whed d&i’thlhl strength
or consi st of materi al at is inert to such natte

mayrbeoknv@m tordisioiegeate wndesselgetad rfmgtlmay@tdlw r agéﬁnqdopenod of

ter nat e act 1,0
IR ud SRR S AP AR RATRIRR, it i
1nt§NaE Nghére Neier AE diditteprated Hus Irﬂé&igﬂﬂmdﬂﬁdﬁ{ tlsealsﬁﬁpledprocessmg
reaction conditions after a defi ned period of tine,

chamber. Thisanayheause thedgmpngion ofea @E‘&}an%q%“yé dn Waﬁ’é’le Processmg
Ch%gg ted to stand a desired tinme interval, where after
d13|ntegrates thus releasing fluid frontthe sanpl e

gb?@ﬁ%ﬁl&mﬁﬁnaﬂ—%ﬁtﬁ@a ?%uft!ﬂﬁe & 48k RRE bPlq®ous fluids

occurring in npl e processi ng
include, but are not limited to, inorganic materials and natural or synthetic polymers.

Examples of suitable polymers include, but are not limited to, polypropylene,
polyisoprene, polystyrene, polyvinyl chloride, polyisobutylene, polyethylene
terephthalate (PET), polyacrylates (e.g. polymethyl-methacrylate (PMMA)), ethylene-
vinyl acetate (EVA) copolymers, phenol formaldehyde resins, epoxy resins, poly(N-



chanber. [0049] Exanples of materials that are
typically suitable for the use of aqueous fl uids
WO p@dsys but are not limted to, inorgani c nNaEPEr/B@®5/000241
and natural or synthetic p?Jéymars. Exanpl es of
sui tabl e pol yners incl ude ut are not limted to,

A A NI AR AT AR AL TR S (AU o (L N
| t .
of %@g%% m{e\agy rt}é%cgﬁvﬁg ﬁ%ege@QJ W dﬁﬁ%g ?154 n%llfmg’ #d a metal foil.

A péspactivef nretal fddhyedy foeshstanceepoXy alesiiniom foil. A metal foil may

ro m des) oI y( O propargyl esters),. and
op Qﬂ%@ l\éfeo&%ﬁ%%l vib PP Yi“l?% %Pﬁsvel‘? SR 0BT %@/ lee prBolyRigpYlene, for
exﬂﬁﬁl@%&‘éﬁléﬁl%he&fﬁya%ﬁb'ﬁﬁﬁldfﬁder nost conditions are

['ass and a net al A respective netal foil may
0U50] ThE ABERpich Bl ndfibRi diBished o adofRhédatd, Qblk HRYi
gptl!)nal I y&gg coa gd W91t a 6% yn(%aaf1 aneé)dag{c gﬁ incorporate,

sugkaihyteattsylitoreotierwissl agpens py hiesoeh alisovolemamﬁlaselueﬂeé flutd. ltsmay thus
desj red to avoi oxi,dati on 50 The bsorpnti on
for E31aprdy SIEed 5 A0 e 2O IoC TR YU of the sample

procB&aI %&{aﬁ{tﬁr a$ Well asidf ahy Wchaxﬁ'ﬁer%tﬂ&r Vi tBE d@ﬁ@@ BFheOJbsorptwn
absorb any volune of a Selected fluid. It may thus for
1ay|eh1§t1a feme pabeadisiegtsdurthemene émg@dyo bewpenatrablene
| ete vol une of the sanple processing chanber as

m 1] & ong erabgdigiente thectbsprption dryieepf B detise arayi ineluderptdeast two

su@?ﬁs%%&fo O{Lg&%é’%% edrr]fz:t éﬁlﬂ%?scﬁﬁg?tog‘%ggé :'fﬁfng%‘%soﬁ)r rrlt) efagg ethe second

absolgticablagerrhay Be Ity @iineods thb dirstaiozdertd fuithe ieleasetthe absorbance
| east two sub- absor ption |layers. |In one enbodi nent

camsify i therbsppbenl ?Y.F‘ﬁ 3559 eVRole.; Fe thee embadimeab hayingriwo similar

o B4R It oL AR U 2100 Bl A Tnd e kA0 e

to hbsoeb campiet@im,otlm subrequieet ebdogutiomelayehamay redsd wid 81 absbehing any

ex e Biisf ”w@%f»ogb LRt TG aer 5 Sicmempe

TR Bty i R S ERRRA SAPRO Pl it SlhPbpdidtodayers of
vaiPihgt fissofgti wst? arhé &aﬁﬁmgn AbdoptBiity @y tRXsadvantab®Gméh the medium

Al ternati t he absorption |ayer_ may include
confgigs quftwaaﬁng x9ketilitye vispasityi orgniseibditi If\the pedipe contains two
t [
mfREHEANE 6P il Y, Ay Ao HATNARE 45704 Bty caprte o

absorlsﬁgsoﬂeyof) thenitwe i fhaitls Uyavind thdreedvndi abvoiioh aliaps td/\/@bsorb the
i m scj ble fluids, for exanple, the first absorptio

remaa%g i) %C%ﬁiﬂrgg‘%a% Hluidst of yawing vglaglity srayt dleo trvxﬂceup the
S r
mefihih PR 250, ey g iR XAk BP Q! Pl AKBEpAR (AREAASS wsed to
absody ynlygne of theitvotfinidsa foraikamplrakeup t he nedi um As
above, it may be the case that a particul ar absorption
(058} iAsiméngionedabave, an alternative embodiment of the absorption layer utilized

may have an affinity or a selectivity for absorbing particular fluids. Accordingly, in such
an alternative embodiment the adsorption layer may be fabricated from a hydrophilic
material or a hydrophobic material. Such material may for instance be used in form of a
fluid-absorbing polymer powder or a polymer gel. In embodiments where the absorption
.layer is fabricated from a hydrophilic material, the hydrophilic material may for instance

be based on a polysaccharide such as for instance cellulose. Such cellulose-based



absorb only one of the two fluids, for exanple. [0053]

As nentioned above, an alternative enbodi nent of the
wa@ab®onp3pdn | ayer utilized may have an af fini t pPCDEG2005/000241

selectivity for absorbing rticular fluids.

Accordingly, in such an alt®rnative enbodi nent the

adsorption layer may be fabricated froma hydrophilic

maigriady gy berselecipgddtreph bt eremet dimited, tosthensraup eppuastingegf 2 wood
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wh% Rl Is%ﬁﬂ%sl% allg?gﬁetﬁ %Q%If 8 @1@ gg?dlggllek}ef Q&Ists the absorption

sor I'es us ser
laytemn el fitlirfguite furmtion Jfi ahsbﬂbyng aﬂy dessneétﬂ;uld ronce the seahng layer is

transmtt fl UI from . sanpl e processj ng chanb
being Heﬂ@raéﬁfégg SYMER Iﬂéf»'y?%F e a Igﬁowfwgmrsls gﬁSlgned to form

a QRHES|Si88ked IS O Unbodithbht8 hé absorption layer consists of two or more
separate parts as illustrated in Figure 4G. In yet further embodiments the absorption layer

consists of several parts of different properties (cf. Figure 4H), such as for example fluid
capacity, mechanical resistance to penetration, tensile strength or density. Thus in some

embodiments the absorption layer includes parts that are easily penetrated and other parts



sudden spl ash, into subsequent conpartnments of the
device or into a subsequent device, when the sealing
wO 2002011385 penet rat ed. Therefore, the guidi ng | BGYESG2005/000241
assi sts the absorption Iayer in fulfilling its
function of absorbing any 18esired fluid once the
sealing |layer is being penetrated. In sone of these
thate a0 &if Nkigh Salisbeptivins oapicitpn Th aseene | anlebelsignte dthese fportsn form a
central voidage. In other enbodi nents the absorption
maqro§eRPICAPHE| sts of two or nore separate parts as

O35 L e SR YL B G Hoogencns

layd] %%heﬁ e QrehditRm 515‘5f)rptﬁf|1t9U[1€ aftylof tBékehandSthkGdforementioned
exanpl e f¥UId capacity, nechanical resistance to

emhmdnacn’tatth@ nbsom;m Ingerde e A FOMOBENAHS r@bﬁqrptlommgr)umasswapted

nent s th ion er, t
o 57 RS IERL Egh PSRRI, bR A AR B e o e
chaﬁ‘llB&O RGN WwFBEhé ‘ﬁbsdrﬁtlcﬁpl'ﬁ@eleﬂiasi dierabid S0 hibweste apmmser-fun of
forma macroscopic unity. [0055] In other enbodi nents
fluidhe absorption |ayer is nade up of | ust one hom)genous
Ia er, which may be of uniform absor V|t In ang/
eThmebsprision layes FERtAISHBFORILFEP I{Uﬁ o Indah it direct
rpt.i
anyﬁtﬁg}é’ﬁﬁhlg%%pfﬁ%s%#é e SriffrRRCERiy %%?P%“y"‘dfﬁ? peffRiton of the
seaﬁ:ﬁb@ Giyei, g adpHykicalsmibe.v Al undllexgasive egarhple; the absbrptien déyer may

confin 45 PRI Ci3GBRBTE RBHISRYS HUIE FOSRDRYH: GOt (g SEfoIq g ranster
ﬂulﬂ hS %.riﬁ)ﬁlﬁ e éﬁéfed'lreepﬂtté'arkﬁsdhﬁrg%%fﬁt ehRdidIRAtaSrebpdétité Bluid line

any fluid, Wwhich is rel eased from
mc]tuﬁe, e A ot pinttdgs) mglanhalrdrerwbm rAIn gnbedmtenh@ﬁ swgh @f absorption

t he seal | er hys
layen 1§ &@qs}raieagg IFE&J&?T%B elon %ﬁ@ élﬁteg u,?xg )? l’ll,lbl r‘rﬁ is able %o dlscharge
ﬂulﬁrthﬁto&ﬁbétthé’fabﬁr?ﬁéxﬁ (dyd} idtbad wﬁh@\/&vﬁaﬂnb&ﬁ I some embodlments the

absorptivity, hat is able to transfer fluid to_a
absbiptiod layenprovides sunpls atsppee that is injfleidicanpgetignite a waste chamber. In

e BBl B SRSHR 2L D AR sty of e

devaetchr iafo alkssseidnd deliay €durlng ﬂ)dnbtrstidracbiétﬂeisﬂalﬁigg]ayﬁ) jBprevented
In the depicted enbodinent. a tubjn ?fgié d
by @i swidmegleyen anddon medditioapls SYPRETHSS Y‘Ht o %R/é"ldd‘it‘r‘?{‘?} secon
heghamber. In some enbodi ments the absorption
dxﬁgﬁg%’%¥OV|des S|nply a space that is in fluid

W?Eﬁ’f Hef exﬁb %@Mﬁé devife ﬁﬁ%ﬁ@ pRIBPHitHRIY Bousing. The
ny I SC u

|ng or arging i nto subsequent
housmgmay rmntts adﬁpﬂeﬂeo tekei cplunality of snid dsvibese eﬁ\ﬁdﬁton@ém duging the
t i0

mgﬁg%gega DBEISKERL) F o e L ABaRYEL) ph S BRHOASH o e

géthé’tn AQQﬁlaftl'v@ﬁaﬁlestﬁﬁ@ﬁi@ BE5H¢ Piraicel 1blatf61ﬂn or a means
further enbodi nent, the entire device nay
of lfertbéra(sethtmgt fhiendevi¢risi erger Tthereduce and prevent the occutrence of

-'m

contamination to samples during processing.

[0058] As mentioned above, the device may contain more than one sample processing
chambers. In another embodiment, the device may thus include two, three, four or more
sample processing chambers as for example illustrated in Figure 4F or Figure 7. The
arrangement of a device having a plurality (meaning two or more) of chambers, allows to

carry out several processes, e.g. chemical reactions, simultaneously or sequentially. Such



housi ng may al so be adapted to take a plurality of

sai d devices. Additionally, during the arrangenent of
wa2@rotahity of said devices, the housi ng nay BECT/SG2005/000241

said plurality to be furth secured together.

Al ternatively, the housing may be a raised platformor

a nmeans of further Frli‘l’atin the device in order to

2 HIRGFSRIBS SHANPTRIML fRay AW e feetprabiginecefnbradiiaet griaiep point in

tim@A AR S 1HHFARE RASY F].%S 88 BeactaRf3D $hi ASmTF BE 'r&ﬁﬁ%d ROy Féubsequent
the device nmay contain nore t han one sanpl e’ processi

proshssioan e attivasetbon eyntbestzedumempaualﬁge segragat@i nm;metrrhySusmg two

t hr ee rocessjn
sergfft SafateBoods g ibets, s, & hing TP FedlG Fample. gy plurality of
cheniésdd ehay- bel Aearipied 3h Geg@tetdE orleded b CieYoMh W Lcircle as shown in
plurality (neaning two or nore) of chanbers, allows

Figugg ¥ ySwelita §1é%araarrq@|ge@eets@3y aEO\g a imathneaus pecwetsumgwef 1dent1ca1

< e uent Sucha 0Cess
or glrrffggérrll té efren 3 n;%l}t/é)rgatfve\?y en%ﬁ"ﬁ‘?sﬁ‘g‘{ %eﬂuﬁ?t&@gc‘? HngOr more
chainbedd ee Pogure 16B).t1 1 me. As an [ I | ustrative exanple, two
reactants, which may be required for a subsequent

[0050F A3, the aboveemattion¢d eaBodimens ¥ Be d&aek mBy Be implemented in an
S atlally segregated manner by usjng two separate
ap@éq%% r;iff@%f‘é%lélgr?g biglogigsb agd/opshemical samenle.j Afqgsdingly; the present
r.al o .
1nvgfétgtfnfg%lr§? {:&’%1? b‘ aﬂ gf)afaﬁg fo Oréasrsﬁl rggf’ﬁcslkaﬁa S ‘T’HQ Sﬁ%ara b includes
at leasy one dévicSus Idea:rrbled a:ruhny oﬁﬁhe aﬁgememiomfd)enﬁloﬂmm and a probe

R PREEE Eh pS A s
yeafe Fhgu
P ST B 1 i
Chamhﬁr cénﬂfhyr Iihlstrnqweenﬁ assédingninathe ampeasahg&ffthe sample example of
a biolo [or ¢

s NI TR T —

TySip4lBy, u hok AecEsAN9S HeProbd| danwniseﬁed e @a%&ewé from the
I ncludes at | east one device, as described in any of

sample Prgceysingghambse viadhibit of fedlevicadf reqpiresbe, wher ei n

sai d Erobe Is adapted to_assist in the processing of

t0060k 2 peobegay hei desigaed 49 isove dhe Apmaiont ¢fcatipalisg taeget matter
ﬂlrprgogﬁeléésn?é%x%%g h’ger;ockn& Efer | H Ust lﬁ}rgﬁ%g %gg}s%‘!@?s fgh as for
insfance neagpetic esd i elertwinaghetics diefilseore kkeopical ofargey UThiée I’l@ustratlve

oeratur of fluid qr the sanple in the sanp
exaB}PE%“ QoHitecHoRs P ySipicanpal yreass ar gan- ﬁec‘é@%lamtpgactwns ionic

attrh&ﬁ)n@r BRE AARiHP CattrAGRING € udhN ke dn{s %1 d %g\}r‘gﬁﬂ\i‘/geél binding

anpl e processing chanber via the in
attractthneq disr dagerip @O BAPWT Hargptr niatten‘ru;ayb‘mnd eml tha gutobe derectize or via

o ) 5, B 35D AP S L0 T
tarde® efer. SAJ§B11 Wushfivé BRAAPIE hIPEMRIhSy BDEes a head (head of probe),

el ectromagnetic fields or electrical” Charges.
which) @rsa past pf/which, includes magnetic matter or prov1des a surface W1th affinity for

—»

certain target matter. Figure 12 I depicts an embodiment, where a surface area of a head
of a probe provides such a surface. Different areas of the same or several probes may also
be designed to attract or “capture” the target matter. Figures 12 J and K depict two
embodiments of a probe that possesses arms. Several areas of these arms are equipped

with a different surface portion. Each of these surface portions is able to attract different



exanpl es of attractions by physicochem cal neans are

van-der-Wal s interactions, ionic attractions and
wa@bdormitdys att racti ons such as for instance PCT/SG2005/000241

ant i body-anti gen bi ndi ng a%r actions. As described

bel ow, target matter may bifhd to the probe directly or

via additional neans, i.e. indirectly. Any part of the
targetgpatteraome of dissg Aesas WYafpf ingtance be tahlertowamgtem antibody-antigen

infSBLhGEs el Toply ARH GG RS ihofl WA ynd vet others

oligbmuheotiide iy biddisativamgiof tbetnwbaﬂ‘he surdceprfalie ﬁﬁﬁ)ean@u alk@be adapted,
with affinity for certain target matter. 12 1 )

thrqugh Hesncorpeisten ohaiface {RePEng ok AR 0nA 16 A destchessed regions

to 9{: affrabff ﬁb&lpﬁfré"diedﬁﬁge? e P@Hﬁé@&e‘ca@uﬁgg 5t?é‘sth9 recesses
the sane or several probes nay al so sl gne

mayt dlscassrveio protapitthe edptinled madiey Ebmmiesingin diféct contact Mth]the sealing
and, K de enbodi nent s .of a probe that possesses

g fulinothe hproliRuGH Rorepn dugets r@uig By i salf ot ager being

bribhbd BFEMEMIHE HAAR. PPRAdIAMh, KakhtRhed BBSR, HEAE %mbodlments the
portions is able to attract differenttarget natter.

prabsrrervss as b directaoatist paipt With therssalingley¢re AaIperttod thespriobe may be

y-antigen interactions, others apply charge
de%g?e?lnfg)w%c PUBRREY s magnetic attracti on and yet others

(kai %'%J oieil qnggilri 1[1u§l% 2@%115@8(%1%%;1& \Q%) e ngchsllﬁl ! EI% 0 aftract

targeCiite@raatlitoRhiefd &urdnd@fy iyt fob glswnce ﬂahﬁgl HeOpenetrition of the
provi de recessed regions to or attract or capture the

Se%haxggléyernﬁﬁ ther devier edescribed: helows itarget makter may thind tq e probe

B G e e e

or ciompognds €l'lpe taegat amatiter miap cdss birdeteeltye pasbigl indirgetlynby using a
the c %F)t ure matter being brushed off fromfthe %réls)ﬂiie._

substratgy |18na & o n@ipsio FEEPt aBBVE; 4 B ollwstEgthisaFtfmle in some

erbB&InNAPE QAR FoL8arRyifld bECA RARHCACInAY Bibloghdal pfotégss which is
sealing layer. Any part of the probe may be "desi gn

filledrintoug rsammq)pmessﬁrtmeuqmbar,gmen@ maaghetigallyl amcnahheepartlcles

ntsofa 0 h is able attr
ot Bb TR i o bl LS et heef silef 7P s, ppads can be
fuddtivhalzed with' dpedi fichEfEeN R tabbtaNat®dr ahll @ataahg BegdtayRier before it
of the device. As described below, target natter nay

is beipg atteacted do pr gpleasgil fequp (the magnesie nrobey éh@rafiorcv @ct@gaa@mnemdlrect
biﬁdﬁ%ﬁ%&lﬁgsé&%’d equipped with affinity tags for cells
n

onpo € target matter rmy al so bind to the

Z 0¢ Z'I'v%dilfugﬁﬁt ve Qéén#ﬁésr& da?wl%BP Ml ihMburks 1@%& IBanlude a

ct target nat tratlve exanp
heab (tead dfqutoninside thisdhesad rha)gneuarmgtten gnawrevarsﬂﬂy: mecpihced It is

rb|0I0|caI pr.ocess, his filled.i
theg%fﬂfﬂ D16 |oaet TpagrEERYFLes W&P%rlpé:ee %@W@t“? E@ﬁft@e target matter.
In 3d ERBSRRIeRtsPRAHHNC 'tl‘FeShea@'lg Rodafdt 4Cthe %nggif q{aﬁy béte rod and
attract target matter. The magnetic S
serfvesias admadmg EcLion. tTh@pxebesf of:thafdelpmtetdyerhbodmmntgealso possess arms
that caneb uste(::d?l % %rllarrcl)gec%na}er g%ltu[)rr!xi t(ﬁ%rureb‘féfl/gf Wl{h respect to any bound

matter. In such cases, the bound matter on the head is shielded by these arms. The arms

may be adjusted to a position in which bound matter is easily accessible or in which
magnetic particles may be easily released from the binding region, i.e. in this case the

head of the probe (Fig. 14B and 14C). In other embodiments the probe may include a



IS being attracted to or released fromthe magnetic
probe, therefore acting as an indirect binding neans
w@ s@e/obshdw) . [ 0062] Two illustrative exanpl esPOF/SG2005/000241
probe depicted in Figures 14 and 15 include a head
(head of probe). Inside tR%s head nmgnetic matter may
reversibly be placed. It is therefore able to attract
secordgryetdre rgphwithm ®oldww pimany carerrod (sheath) ghat can ibgddiusted in its

i, t tt po | t nbadi t h the head i
PosiHgR S CTHRUITRFTH e SEHRIGEM] S [PISPEIO%Y and ser ves
bi ndi i on. .The f 1 i cted
iR e Efinas 88 PR Rl bR kB0, from e
prolge B gbﬁﬁdlieuethﬂﬁfght 4 Qhadd BF e %Mﬁerﬁd'st@f fRspebe. An Hhygtrative

ound matter. In such cases, the bound matter on the
exampleds ithe chiangd ofmagnetic peepsrtins of themrabeasor isjange lllustrated above
adjusted to a Rt on .. [ rod i |
and B4, 8 o TR SRRl MR 0L B R L e
mat€@3b lard Rne argstobé ednielled Habugh & efampe, inicoaditibns dhihe sample
case the head of the probe (Fig. 14{3 an((il 140@.% dn .
proeaskiag chemben. fbvpleshinchdshbuhatle pofc imiied 4o Jadistignya change in
core rod _w fDhj h I 4 . . .
el TN G PBEN %68 S BR Bhac o the
sanf® pebiceBntgscahtbes eao ad dllystrative exadplies theodddition $0MEBEr may for
~I'n sone enbadi nents_ bi rldi,ng and.release of t ar%et 1o chamb
instgaga aifect dieapfd veRtSAT &0l eOTPRUYA P 1BY FEEPIE Y Cisgg chamber.
WHERAR 91$ n8f d&sl?r%d Rb WGHbI A BhdhBORARLEmaREr td 1HeSHbBe, &/ Singular
exanpl e 1s the change of magnetic properties of the
bindingpeoass fay ocaistoane the probs israsestdd atovke device of the gyeation and

14B and 14C. |n, other  enbodi nents,the.bindin nd.
targeh RS BRY VEPGIY THARS o 6 Ber worhepnel S feaiiing processes
perfd}ﬂltefl%ihﬁgth@a%ﬁ%gaf theGhogieni N condi tions of the

sanpl e processi ng chanber. Exanples include, but are

[0064] AR it@dction draghdihp OF tarBetGh@Rg eo the freb@manberaehicaed by any
magnetic field, a pressure differential and the
meantd Ittrhashingpmeeembodiments be Aesited ip pdedimaans hahdo aptaffich change,

As an illu L ye e h | 1] f t S atfB%i
o B R PR ) oyl g o
binGEthigethatter by be 3elptied po be partiafg ddsirad praceidftorte performed in

is not desired to control the binding of target matter
therdgvic of fredpeentignsi ngul ar  bi ndi ng process may occur :

once the probe is inserted jnto t déevi ce of e

[4068h N pneamFIRiiy R "fn(?PLnthﬁ FERGCRBB nt S %Sq{aﬁee capable of
i ir%ﬁ@r rn%%p@ h b8t §5RbN 1iRfiteRIt0C DRFESRNAY, faosyilibtic analogue
bm% [ née?he evllg%:e of the i nvent_ei on. [0064] An ) gu
theadolfy aqirotein, brcteiialdtelly of spaesystiruses; tos lowomplesulgr stsight organic

be_achi eve n ans. . i
e e ST B T bl %, RO g o o ot
maftEf, Gk profARae forSiiSahcbe SRR ith ereipRicted substrater Exdmples of a
ot her enbodi nents the means of attracting or binding
respegtiyetsubsitatesinchndy, e aseneidimited t9, pe ab'fél?qd%’ of fragmeny thgggof and 2

prcﬁéiggceeglsls lt)fr)ldlkfleg Iﬁ)glrecf:u £ %H‘l aln'?ibody—like functions. Examples of (recombinant)

antibody fragments are Fy, fragments, Fy fragments, single-chain Fy fragments (scFy),
diabodies or domain antibodies (Holt LJ et al., Trends Biotechnol. 21(11), 2003, 484-

490). An example of a proteinaceous binding molecule with antibody-like functions is a
mutein based on a polypeptide of the lipocalin family (WO 03/029462, Beste et al., Proc.
Natl. Acad. Sci. USA 96, 1999, 1898-1903). Lipocalins, such as the bilin binding protein,



t he device of the invention. [0065] In one exenplary

enbodi nent, the probe contains a substrate capable of
whemdiongoz ar get matter such as, but is not |inmPCENGL005/000241

DNA, RNA, a synthetic analggue t hereof, a protein,

bacterial cells or spores, “viruses, or |ow nol ecul ar

wei ght organic nol ecul es. The substrate thus has a
theniygmap  aeutraphily seletinase-assacipgad dimoedlin, t leman cApelipsprotein D or

e C Wi t

gl};rggééle L PP\;/-%E 381[619%1 thlﬁé{ b{g%fnrﬁ)%l&%% cagﬁ)gslggé ? tﬁ'at %hey bind to

selScbtbGtSiﬂle ptaréih ugbgionb Uknodre ab daptensi lEQdmbIEs @other proteinaceous
nti body,. a fragnent_thereof and a Brotel naceous

BEMALFOHS? 8ty sqiceledagtperien, (se¢ MEO1IGRAS78h roteins based on the

t d
RSB LS g o
23924901 ¢rystiafiine dicefiold (WiD 10804 1 44y) iahad theeprofeind dlesbdbc&it 2tin Skerra, J

v Biggewiot 2000 ot T ol e gobmma e cowed i s moditying
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of Begetenatter.al ., Proc. Natl. Acad. ScL USA 96, 1999,
1898-1903). Llpocallns such as the bilin binding
b0Qs6 ilm anotherraxemplanye @mboéhnudnt gbe atabeds eblade atiiast edubstrate. The

AR TN R TR T A —

partields f(fipdtisuliz6@br btaexvibd)ided & Sphae aﬁ%‘?ﬂlrﬂatt@f SleQinMlustrative
reg ons known as haﬁgens Exarrpl es of ot
€X

Pélfrﬁé\‘@é@u%lbﬁﬁfﬁél sueb| z@c@mb@dlme@t tthe peabe desigagmay provide a

hoﬁ% ?ﬂ ) ]ﬁgﬁ\dféﬂ(e%ié £33 o ) ¢h g&%???Boﬁ'ﬁd 15%31 which due

to ﬂ‘lleSbﬁOW&mslgﬁ;/dlIﬂwSCfor thé(integﬁﬁan 028 QecBﬂH’z)rberd?rbﬂs’h&i ﬂnh@&tlc end
Sciff"'tﬂgﬁm Ofll 04144 and the proteins_ described

f. o1z seoqngary aasy rag o 1 Fig. 12BI) for use of

ealqgg Ot
th age %éef ﬁ(gtlhglgp?ﬁgr i nc eagg ﬁ%%%?%?tldfgg eﬁmg@'gg 12B or 12H.
Sughy b&tondarg 4 ooreanoy may #sel£be able tfoocvqntamlfhmt tlabugh dfe presence of

tar et. m 06 anot her, ary enbodi nent,
chgrERGYERR thESispltoct seondhrdporeon B Pander sy artheore extend
int6 tesHdad be tHeproby, Bs ilfisGABE M Pighfe BIB 4RCIIHN A 1R mAtveH) R core rod
target matter. Magnetically attractable particles
mayfcgpiein dizilap binding epdhtor wistasice infegrated thesgin(efe eghBig. 12D or Fig.
lzﬁﬁrget matter are an illustrative exanple of such a
SlUbstrate. In such an enbodi nent, the probe design may

) 65 Lo s FTRGPe FRAOR kfydoes v s
“maghetievpatiidedor “aldgaviic beads't. Magnstie paniclesinf cahtain ferromagnetic

secondary core .rod with magneti ¢ end extended to the
or FRPEHMAZN Iﬁénqé?%es'ema@e@w meRd dsRNES Fa magngtic ﬁﬁld with an

o B A gl LG RO g gce
based ohZikdn &xidé asefoo Bldampie Zommieecinkbyl avaihblet @dDynabeadsBl £om Dynal

to_contain fluyj. ugh t resence of
Biotech, as magnetic K/hcro ea ] ]‘gom l\qqtegyl ﬁﬁ)tec as magnetic porous glass beads

from CPG Inc., as well as from various other sources such as Roche Applied Science,
BIOCLON, BioSource International Inc. or Novagen Inc., to name a few. Magnetic

nanoparticles based on supermagnetic Co and FeCo, as well as ferromagnetic Co



channels within the sheath or secondary core rod. The

channels may furthernore extend into the head of the
w@e@b®113es il lustrated in Figure 12B and 12H. PCT/SG2005/000241

Alternatively the core rod ¥ay contain a simlar

bi ndi ng end, for instance ? tegrated therein (cf. e.qg.

Fig. 12D or Fig. 12E). [0067] For conveni ence
nanpgtstals bavd Yeent daserdhedbifer grample by ditten, Wepledln (f dfieferkd(2004),
113 %785 "magnetic particles" or "magnetic beads".

gnetic particles may contain ferromagnetic or

i8] AR kloeARbEY, A o PHRECRAREL ool B it o segondsry core
rod focetinvéric dtto aasheathuhbllowy ppietamp oeretrodptg ot zled probe (cf. e.g. core
Magnetic particles based on iron oxide are_ faor exa

: - l e
rod ignegs | 1g =12k The sheatismay bsisdarted f9 seryein @}ﬂamgqﬁe core rod
. . i ’ ¢ t o
frofl 888 or Aol B Al 3 BRCA0Ry. TR st Hpiball) BlGRs into the
heatof thenprobe,i whish,cinhe@re enbodimsntsmei basnétectye of\ejthéereah integrated
Sci ence, Bl OCLQOY, Bi o%gerce I nt erg{iti onal . I nc

Iy :
PeRppaeRagtit Or ap dniegraledaClpelymagh e I EnA Ry sibpdimsats having a
se&ﬁﬁfrg Btk &Hpﬁ{agﬂlw fot FPnRVEMERE safiSsetBhdar Sore rod, within the
ferromagnetic nanocrystal s have been described, for
shaagty n b dodgitubinabdirectiont This results iBthstreagneti¢ 204 4§ thelst@ondary core

47-.63) . 068]... As nti.onged. aboye, an alterpative ..
rod B iRAe Ry EiDe T (o aBHdETS Bofile PO Beyatinetic beads are
disip&%@d,b? BeinBlOwered RAY bR de@)Y b A6 AR Fuiddeee] Mdiéh nhdnetic beads
ormthe probe (cf. €.g. core rod 16 in Figures 12 -
arelt§ be afttastedrns soncentrpted entedthip peabethsader ve i n shi el di ng
the core rod froma fluid or chem cal conpound in the .
(00691 yn othee ewhediments,the Psoheymay sy cpptis afffelong zef epding in a
r L.Ch, 10 | e: PA O
hedd" T8 oy HOLE Mo AL BT PR ACHTPAT 120 Pk forther
embbéigichsnthg pedbe iAtludenabolideprimasndiee kol atlseall aud agplarality (two or

secondary core rod, nm Il ow for, the novenent of i
m%@cqfr?alal%wlels{i &FYRE argmeR AS PHEORKng: € prifagy core 20a *flic head of
bt EiuRR #lk joan ' | difids nagaehb ith th
toe (0L O e L foR7 mal Noficfl oM Biiding thdSr BRARCHbEE with the
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Dr BT S 40 BT R i RamahA T4 (Fssgundary core
rod@ i€ pteQerllP dRédt OideOb SGARGERE aath@n@in P tdrbét BAeRCand the arms
head. [0069] In other enbodi ments the probe may sinply
merelysiid tin @gitatingothg fluid. Thelicawg 1od of teauobevmaytalieay, for the use of
.serve .in bindin rge tte icted | j
aifffolpfief o S M holaprdE ARG Ghhebd b Bargdemattr.
ExBinbl88l0f captifing @thfaces igeode it arephdtrdhitddyto bnidiuni@iok]des and
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silison dipxides dhiolatedisurfaces, pampptes suireepgsdlanated FUEACAY t he
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791 {Ihe core Tod and any arms, blades etC. attached thereto may also serve the

function of penetrating the penetrable sealing layer (and absorpbtion layer, if necessary)
to form the outlet for the fluid to depart the chamber. Accordingly, the departing fluid is
absorbed by the absorption layer in fluid contact with said sealing layer. In embodiments
of the device where at least two devices are in fluid connection with each other (either via

stacking or horizontal arrangement), the probe, with the attached sample substance, may



end of the arnms, which may be copl anar or otherw se
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secondary core rod, if pre?§nt) directly provides a
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target matter. Exanples of capturing surfaces include,

[0071R1e a ForthdriMBoREm R, thal Ak IFHRR bfdb@Xhales ted t
silicon dioxides, thi ol at ed surfacgs, amgﬁa?g%%e o serveasa

prodeptipa dles apat ef thenprobe. derdnaidlustratj\@0@@Inplh erme0f tho grobe may

, e t attached .t heret o al so, .
profe o B0 BF R puoh S TR L Bl nPRE St BB e biRhing o by
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enabling the probe to also a suction and
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sangpl&pensi ng seal ants into the chanber of the

[0074] The probe may possess arms of the dimensions shown in e.g. Fig. 11A or 11B,
however containing channels as for instance depicted in Fig. 12G, Fig. 12I and Fig. 13D.
In this embodiment the openings of the channels end in direct proximity to the sealing
layer of the device, while the probe is located in a position where its head is located in a

medium that may contain target matter. When a sealant is dispensed through the opening



devi ce. The seal ant may be room tenperature curing
pol yners, heat curing polynmers, or photo-curable
wodogiersy for exanple. In this regard, the seRdHHG20085900241
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of e st may gecure fie head of ghegprope in Kk pesitien- Jhere dhe arms form
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fotAm| abbhef Om¥AdihRHE, BRRREBIGH SarPbf thBBrobe, with a sample bound to

it, may be mechanically adapted to perform vertical movements, as described above. As

m
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an illustrative example, the head of the probe may be able to move vertically
independently from the outer sheath and the arms. The head may, by vertically travelling
a certain distance, expose matter, for instance a sample, to a fluid or a specialised

compartment present in the chamber. An exposure to a fluid may result in the formation



devi ces, such as different dinensions of the chanber,

different sizes of recesses of the sealing | ayer etc.
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dianetrically transl atable RIS, Such a probe is thus
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achagygidibytroeans ethes slthndthe prabepsush as pldseureanheehanichkmiamda change in
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probBaf@eddsiblades or arms that jut other parts of the probe (cf. e.g. Figure 11B) and

thus penetrate the sealing layer. It will be understood that also the design of the sealing
layer determines, which part of the probe penetrates the sealing layer first. In
embodiments where the sealing layer is of convex design (cf. e.g. Figure 11F), a probe as

e.g. depicted in Figures 11B, 11F or 11H may penetrate the sealing layer with its head. In



tenperature, and a change in pH (see above). In other
enbodi nents the penetration of the sealing | ayer nay
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may penetrate the sealing layer with its arnms. [0081]
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[0085] In other embodiments, multiple arms or blades etc. are arranged with respect to
the elution chamber such that during the elution step, only the head of the probe, but not
the arms, is inserted into the elution chamber. As an illustrative example, the probe

depicted in Figure 9 may have penetrated the lowest sealing layer of the depicted device.



mul ti pl e processes to be conducted sinultaneously
and/ or sequentially across the different devices. In
wo b@7abcre enbodi ment in mhich the device i s PCT/SG2005/000241
i ncorporated into a bioned# devi ce, such
mechani zati on may al so be | emented therein. [0084]
In a further enbodi nent, the device or the apparatus
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usorofpreapdumichelating compounds or the application of force, for example

centrifugation.

[0088] The device is capable of processing matter by the performance of any desired
method. Examples include, but are not limited to, a chemical reaction, a component
exchange, disintegration, and disengagement and any combination thereof. An illustrative

example of a disintegration is a cell lysis. Two illustrative examples of a disengagement
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referred to as a "cell %t i on assay". For carrying

out such a nethod the probe may i ncl ude a respectlve
arecq@eenfga@tmmﬁaamplecmﬁ&m ARGTEOPISIONEA ot feancgared apg a gelease of

e h

@81?8{1%3 ance gﬁ}é%lg 4 Rﬁ{lﬁaﬁ% %xalﬁgﬁ% ofa?ﬁﬁgﬁﬁﬁﬁﬁ %oﬁBéfnents of a

sathplerioaeakhing prduess. prtake begimtag aﬁdi aﬁhe fead ofia washing process target

Gt Pt PTATBTSRY EXTRGHRICS FHacheF SPRS R AP Hogtse, iF Dty bound
(whEth&' leecﬁg o;r @ﬁ(ﬁre@ 'v?ag e éﬁlglgﬁ- mBSnckil HelR st WReP Bflthe probe.

as generl [y | I strate The m cf oor gani sm
Thedrpndfer thtgySmdttwhntoea Hulldetts regeasmmm thefhuwdhatsamixarig with ¢he fluid

rel ease.. Met had rele S|n cells froma substr
(o3 PRSTREE PYIGEOR s 3 4SS TEEF e "R P SRAHREDS pgps of a
Wagﬁlﬁ 8foce@. ci um chel ating conpounds or the application
%orce for exanple centrifugation. [0088] The

‘#ﬁ)ﬂ”?n 's%m%aﬂﬁ%cﬁm@ﬁts PheGe®st nehtlePhd @r mBlechiRethat is suspected or
performance of any desired nethod. Exanples inc|ude,

knpwn tabe pmscntlwmn other gundgsiddd matigr, fraza sthiddnit ngeds to be extracted.

eGARETE L FAFEF i Fh3hOES T i S GRS v

indidetthé u§dgB o€ @lcBinpdiind thabfacRitdted $i8 ransfdvef d ddslied fridldcvR from an
exanpl es of a di sengagenpentare_an extracti on of a

organisat 9f & Parh heappioinkm Ai wd oAngillysiFativerexamply ghan S¥rastipn of a

r |
T
int8g@ateld eintos the Msmbﬁ@rmfeoﬁefssoﬂeﬁt ddsired e giansfen gucnproadins into an

S GPISHPD o EDE PP ey DUt ot ltfesc R transfer of such
proteiaP o dnsa#&scﬂlﬁﬁ/orp{%%&’etéfé@ﬂt eehtadiifne & irbdpeblive cell membrane

Indirectly via for exanple nagnetic beads, see above)
witho an legugousbselutidne torethisher defergeat geaddesk tveill fypically result in an
into the fluid, its mxing with the

| yi i t |
exg?cxioaof%e?nt{rﬁ’%?e%ﬁgeénsby agl tatl on), and its subsequent

ALY SRS RS T RUBER gt e preen

invehtidn, B I16Asetht ﬁahcd: ﬁerﬁaiﬁqoessérﬁﬁug rintkcEtOWﬁleI the b@cﬁmeswformed
within other (undesired) matter, fromwhich it nee

For some ehenyieal irepption dt meayi A & 1qawEndetousededt r(é)ﬁwrla%(s) for the
suﬁﬁ&?%g @é'vmae #a{ o s?éss@sna ﬁr@i@lﬂgﬁf@ﬁﬁ%?é i) th5@§ B@rﬂﬁ'x‘?%gedunng the

e usag a cohpoun acilitates t
redctian,sfueh a@ffOIamd’tascer keht b lcerrodiee propertes ocﬁrtlgﬁamthMnmttea reactants,

prt thereof jnto |IIutrat|ve ex
cisxO% HEaTSAa DEDOH ‘isebﬁ?féég? lude, but ags H%Inﬁlgl'.ﬁﬁ‘iﬁ?>swr°teln
syhtﬁeﬁ@ £xhe @Letdcﬁf‘ ts I Ce e#ﬁﬁnl‘g \ggﬂﬂh@is OfndP %%z}rlnﬁilc degradatlon an

nterate Into 'S en desrred
mﬁemcﬁomwsthearbmdmg nuiaid ersiny cbmbenation thereof.

[0091] The sample may be of any origin. It may for instance, but not only, be derived
from human or non-human animals, plants, bacteria, viruses, spores, fungi, or protozoa.
Accordingly, any of the following samples selected from, but not limited to, the group
consisting of milk soil, a blood sample, a serum sample, a plasma sample, a urine sample,

a semen sample, a lymphatic fluid sample, a cerebrospinal fluid sample, a milk sample, an



aqueous solution for further processing. A conmpound

that facilitates the transfer of such proteins into an
waeuweousosol ution is a detergent. Contacting aPCT/SG2005/000241

respective cell nenbrane m@{h an aqueous solution, to

which a detergent is added; will typically result in

an extraction of nenbrane proteins. [0090] Any

: . )90] . '
amgipsigi Bel saEMde, | D RioPRY SBEDPlse f Beade asifaHPR bioRfyysaEplefa cancer

. ovent L. devi . .
soc 18, B EREFR, sER) i, B E Wodf shilel'E tLf RydohRURSte, a virs
culege sampie, alendecall lysae kample, & foreasic shuplepean ardaeclegicdlsample,

select (a) material (s). for_the surfaces of  the devi?

e
an {IRERCHIRR s¥BPLG 52 A1q5arqrhial, tafectior samplte & PEodCHER ssample, a drug
prePaGHbh | ehgiair A ﬁﬂolbgi%af SRALR prodtchof SahPle, | ' HrGREE preparation
eat or corrosive properties gf the target matter,
samplactaripd prepatations samplet er wedohydrater poepatationEsamplegsor any

i pclude,, but. are not limted tp,.a protejn.synthesi
comPiaips et ripyihesrd batsabticfe Mg dmispd s sigpetive sample
ma§ X ERfekt pAYIsRERH! 18 hnyaltatddl Akaml illafrative exBmBld)di fiGue sample

mol ecul e Or "any conbination thereof. [0091] The sanple
mayehavbdearf digastedytiogiogenised omgentmiugespricriodeirgused otith the device

nl be.derj.ved_from human or.non-human, ani mal s, ..
of ieaRfiesch {EtiToThe, FARRIE E10Y SHipRIgione Ak o) Pigpaipd a form of a
flufC &RA Gk AGLMitioA " xhplédichudb, titalondt anltedSo e bdlti®tlor a slurry of
from but not limted to, the group conswhggeof mlk
a myigleptide anpalpaiclentige.ca nucleie agish 8 deplide, azpolyneptide, farawiao acid, a
urine_s l.e ne I a i c bl uyj . .
ol £ 3SRl SRR o Yt chemica
compaditibtanCinbtedhid ¢haidat compbiitipnsya Bpitph earbahydrawd] & combinatory
aspiration biopsy sanple, a cancer sanple, a tunour

cherpiisy @rodichiadiye candidpie meleede. a daggnelecyleca dfug metapelite or of

ani MF&ati&s‘fh&Héﬁ ?H}tﬁ&r&@ R liflud Bﬁtucl?@ n&ﬁll*dtéd/ t%aﬂt fuspension of
anple, a forensic sanpl e, an archaeol ogi cal sanpl e,

a il, anfimst 4 aricroargahism ar ob swc cormbinatiorfsetheieon It amphdersteod that a

pr oduct dr ug ar at.] an -sam

B -
PRI Hirnbuf BPE psentitn U B RE ot o6 fap enpected 1o

indliRy, 6Rf tafFRY mBReriUr AGREEREbriert b SOtV rfiBodidbeis 8halebeé fIRGtrated by
a respective sanple may have been preprocessed to any
a ngatheeef exasplgs: The tasget Matigemay dprinetanee bej asepllor agppleeule added to
ve. b L.ge , ' . ' .
o TbgRUE S RESAE P HEOREIRER B BUARRE or e
forinf) A dniother eXdigpls AP ke gdtayatien fitalydlenivompoané kibeen or theorized to be
repared in formof a fluid such as saql yti on. )
ob%krm%kﬁ fremj pregiergor empoing hygneansiitacehemycal pragspilp dhis case the
I; ' I i
sy gL S0 RO B ng Ay e
examplepitenay ba deyinddhtet femqvel a/ omtammahit fromearifluad, for instance from a
bicﬁggr}.gglgﬁ;nb?eg ﬁbﬁgsc%sg = gql’éter{ln%}ggé gs%a ;‘{%_o I’cglgt%mn’inaetlﬂlg or analysing a
safBleRARNAE BRamfbafifEBiafef Rihderstood as the target matter. As an illustrative

example, a cell culture media may be suspected to be contaminated. In this case it may be

desired to identify the type of contaminant and to use the device of the invention for this
purpose. The probe possesses in such embodiments an affinity to the contaminant or it is

able to bind other matter that has an affinity to the contaminant.



chem stry product, a drug candi date nol ecule, a drug
nol ecul e, a drug netabolite or of any conbi nations
wo b@reof3os Furt her exanpl es include, but are noPCT/BGR&0M00241
to a suspension of a cell V|rus a m croorgani sm or
of any conbi nations thereo? IS understood that a

I nmbi_nat f th
i@yﬂl%hmargﬁ E%;%f’%gﬁrré%bg@ﬁﬁ(%ﬁye | naofln'g)gr r?ature %xamples
thuREAEE6G but Mre A1 2inSiPoEa WubleotidiC laH &% oﬁ?&clé'éﬂtﬂdle ;?g ucleotide, a
expected to include, the target matt r or a prectu

nuglisrasit, a mptidecabolipaRtides a8 raiino eid; bl pmamtaaynﬂ;eua polymer a

The .t ar. tter may for .instanc
R o SATRA T e SRS, B B Semic
compmmll(m adiid) 4 carByhylieate e boBBinh@rP Bhehidtry tprddﬂlcfi‘ a drug candidate
fied or enriched form As another exanple,
m %ﬁ“  draereolecls »drug metpelited alastna \@msx hemlcrop@amsm or any
I c
coBShbt BERLE 1 EAMCR FSHRGE T CAIIEYIEY (B8l a o, o
pollypepmile;:e peptiiejcee naclsiel atid,on pofynatlestidy %%&ﬂigonucleotldg it may

As yet a furt her exanple, it may be desire
corjigy @rﬁ‘%@ﬂ& tah Fxamplesref atfiniy d2gs rlydestart are sptlimited to biotin,
dlnitféﬂﬂeﬁ‘olbérodhg ﬁugéﬂm SRl he! A e@ '1ita §§se atgd;gte gey! ng% ide, or a

be "'used for "deCont am nat | ng ana yS| n
peqttide, Gwtheaerangtlésnof anpdffieity ita: mnhhde SHuatk s lidmeedt ol gkdohistidine,

Pl o SRetpopEbURR 1 drruane gha ) T -
trasdéiisd {G cﬁﬁn&ﬁﬁhrtﬁﬁdﬁlg eﬂegﬁ@é '(éﬁP} hl?lﬁ%é’ﬁrlﬁ Vﬁfde the 17 epitope

contam nant and to use t evice o ntion

(Alptiies- Mt o <ely-GlyeGipr GlneMob s switosebinding p&nﬁenﬁ(NfBB),Sthe HSV

. f ity to th t ami t t
coifPrapt b eabfrcs, IR AIBPrb thpasPro- G- R of herpes
smrpmxt ﬁi’ﬁsﬂ@ﬁ&oﬂr&@&fﬂ) theehehiggRnTIBEH LY e;ﬁfop@ o G %ﬁ'hence Tyr-Pro-
ereof _may thus be of any nature. anples th
TYIi ﬁén' U&bPrOoéﬁp-éfweM@and it %/Iéﬂc”tQpltOHe ﬁﬁﬂ;lb @@mcailetloa flactor c-myc of

theoée 9&%&‘ Cd}lﬁ%frﬁc@s-ﬁeilpge-%@g ﬁ_?lhg %‘th!rx] %% '{@1 g{)eg aﬁrgétamatter is a
nucéqwnabndt a(pobmluylﬂetnde or i Ohglﬁmclbahd@QiﬂipeCfﬁhity @i, may furthermore be

on QA5 R ek g eamesl i BO8 fornenes s fo hybridice
to afhﬁ%@ﬁlhi’edpdl%@ﬁﬁéleotﬁie%fﬂﬂ taéc@ﬁ%ﬂ%l@%@ar?@l&@feﬂ&? A ?esgééﬂg/e affinity

nol ecul e met abol |

tag mjayy hmlogaﬁqumlm onntfachedito any pertof thetaegdt matter. As an illustrative
le a

nents whe he rget matter. is for _exa
e"as‘gg‘%é Way e O&CVES’EVpﬁSa%E &*%p {0 fermigus, gt fogthe caehogry terminus of
mthH@&ﬁfdﬁCthGﬁecpéxaﬁﬁ‘) e@}rlpﬁﬁaﬂgl eotide, it may contain
an affinity tag. Exanples of affinity tags include,

[b094]8(1“ lee deticé ioffi th@dn‘&éhtlbh%hﬁ Jbedhgeiit ﬁl@ﬂﬁﬁ'j}o'aut%ﬁlatlcall or in a
goxi genin, Wiere the target matter is a protein,

conﬁbpa}pfg@pt{lpr@gf Ay agtop‘@ppmgg masuinchde aeseninl eystah that induces in a
progl{ o | £ Euﬁx%g tﬁ@ﬁérgqq-gk “Enaar eacq%ﬂequ%‘?ﬁjlfhrb@'p&ﬁeﬁq fo be carried out

usirgotieideyicoRiftths Brvbntitﬁi Bxafiplsghélude, but are not limited to, motion of a
| ut at hi gne- Stransferase GST), cal modul i n bi ndi ng

pro Q %W{t@gﬁsle @meu@@mg, g&ectmgestmngﬁhc apprdication of energy and
the start of a detection machine. The use may be an integrated step of, for instance, a

method of processing (e.g. isolating, reacting etc.) one or more samples. Such a method

may include a number of sequential steps. As an illustrative example, the device may be



(Ala-Ser-Met-Thr-Ay-Ay-An-GnMet-dy), maltose

bi nding protein (MBP), the HSV epitope of the sequence
wW@Ri07811603 u- Leu- Al a- Pro- d u- Asp- Pro- d u- Asp oPCTIBGIH95/000241

simpl ex virus glycoprotein i) t he hemaggl uti nin (HA)

epi tope of the sequence Ty?-Pro-

Tyr - Asp-Val - Pro- Asp-Tyr-Ala and the "nyc" epitope of o
usedifer thedspdatianmf aodestred egdt papulpfiondfom Adlapdudissue sample. An initial
G u-4d ne L Leu-11}e-Ser-d.u- - - . \Whe .
sof gf 3SR BL PRSI SRR Sfpre3Rist  aintR i dllfige reduction
andihclide gorexahpis cahérifugmionl A latetsyep ¢ MBthod WF ploeessirigea f8pective

an ol igonucl eotide tag. Such an ol i gonucl eoti de tfag
sarpiplg mayrinplnde thecdetestion O desivgd ioghy, fer gtanep yymeans of an automated
. bili ol i . .
cell ETRRhE 0Eie. 4 SRR Bl SUBNTHRLERY sepd to perfom
a chérhitalnreactiont Waodne thetreaction ppaduct 3fa liduid bhsujmblertmilirey point, a late

As an illustrative, exanple, .jt.my be operably fused .
step ST di§eMAHIAIEIPAY mféwgf a distiflstionBipgtRy rgf?lm farposgran obtained
rea%ﬁéén %ﬁxthféem?g 9% ﬁ&ﬁ&i RRQde SKAMERIeHcY nyPl &) f3%m d QRSsdte process,

evl ce e Invention may be uséd manually,
all aiepooafiwhichlake/capried outavidtomtiendvicewf theaneaftionAn
automatic use may include a control systemthat _
(0095 dhus theadgyicrgisanTsetherambaaimente foremstanema exigfnagripternal or

int G0 a0t OF Relofirs GRBRIIS: B ARBPRL, I ePipiethg ihbde any
dediteldi doBshonent. MOia§ FoP bxAnple GRudble Bf mMiré RbfMpbhéhts that serve in

device, punping, injecting, stirring, the application
keepfing Ay glgmentiof the dsvisetof dhe mvertiancin dAesiigd Hiogision P @ne or more

b i . f i . .
coﬁé?@.‘eglgsytgflteaps?%tc clérgéei%gegﬁt(lg%ﬁé ?31%6?15 efn%f th@ ﬁE@P{% gf %1? él.lwsentlon into

I'ng, Teac

su&ﬁﬁdéﬁreﬂ?bﬁtiaﬂlmﬂl egampsid o swichrElaled appayatus tHatielules the device of
nunber of sequential ste As_an i]lustrative

thegrasppt BIVERTRN i§ShPve ifrkie. B8 sciopisied #rBbo Beaiineipdesra gotor that
co%ﬁcﬁlé %i Ioﬂaf-Te,l\ilhi&? Qéﬁ# 8t 'iﬁ’s%rt%% gﬁfg%@ heade f titd RFERion® MPhuBthermore

step a nmet f processing a respective
inchadep| meamysuoh @i s@ewatand hoddensrto rfied thet pomitiem of ithe Idedige of the

. for. exanple centrifugation. A |ate_step of hod of .

iSRG S Tyl 2 B8 B LA HPaeTta Pt e Rgetefy @Eboimer include

medfl &5t teRPedturé @é%;ﬂﬁﬂ)ncﬂ_ch S5 af KtplaRSInANE EnkerdtBR¢ongbller 48. In
an autonmated cell counting device. As a further

otlier | apshadimente the atepice, inclidesi dwitleas  epmypanentysadapted to perform any

fOLm 2 Gher i on .\ -
Rl e L6 oot 4 gt Gehithe DAk bbgene gt may ve

paﬁt@aqesﬁ&ﬁvﬂ%gpﬁt@ﬁisubxe thieRdevioe litdel i8 £libddndet dérving as a tissue
process. For this purpose an obtained reaction m xture

hopggenigerh du tfarherTilsirateveo example pf\3 cempayend| hat mgy,be part of a

co e ess, ca Of ' card i 0
o BTRSFRBIET T2 oro, 75908 8 Sl G raGH, B9 flhuorescence
spétironteter] Which seuee ireddtectingenpracdssed sangilaobimined by using the device,
external, internal or integrated part of a |arger
suehpasar ealhpr a @mnoyBdct i ve | arger apparatus may i ncl ude
any desired conponent. It may for exanpl e inc][I1 léd{a one .
400964 12 tﬁ‘éﬁﬁ%ﬂ?@‘h nresept uwenion also provides a method for processing a

biological and/or chemical sample using the above described device, the method

comprising the following steps:
(a) Providing a device for processing a biological and/or chemical sample as

described above;



keepi ng any el ement of the device of the invention in
a desired position or one or nore conponents that
W@s®r®113eF serve in noving any el enent of the PeEwBe®sH00241

the invention into such a deS|red position. An exanple

of such a larger apparatus 34 hat includes the device of

the present invention is shown in Fig. 18. The

dé)i Broztliegrbidlomenl andiot chibesica samplst t hat controls a
probe, .which can be inserted into the device of th

e

() elicia the) Serml # Rl riBe S ple| HiRRESSiRg SRATBSIH thg dcvice, thereby

screfﬁﬁﬂ fi% the position of the device
ﬁggeg%lgﬁ%géwv\%l Eias t he probe. Further

el@ "ERpssingf sald iRaEtRpi hix@ete @TH pEicEBN thetdbs | fuiiEinfraPasddcomixture.

tenperature regul ation such as a hotplate and a

In éceep@hBddinents one hthey fuftBer iholudéiarstepn®Y piovitihg tdrge matter or a
devi ce i ncl udes further component s adapted to perform

pregyrgoF Wigreof, g8 virklsasria gtepd chplagiggths toeget iHier T DRSEYIAY hgreof into
0] tpat
e AL SRl EUPIAREP b 0o, 18 SRy hafa, oy in otvr
embeditiens the targtt matter iodnelgdsd ethe blolbgichlnard/or chemlcal sample In
illustrative exanple of a conponent that may be part

sorp¢ eggb ?@gjﬁé@t‘ih@éne&]ﬁﬁa@é@‘ﬁ%mﬁlﬂlﬂ% the device is a

roneter such as a flugrescen ctroneter,.
oD ST e st e Geateh I B8 PPt dp kg product
by Ugixige tdBiedBMbESLf aSptebe;agda cel | or a conpound.
[0096] In this respect t he present invention also
p (O \Wsites said mgdstadat[em; W[Ih(memﬂldmg raledse dtang itteaprobe,dfoo further use
chemi cal nP the bove scribed device, the
met i'?(';‘&hé%ﬁ’ﬁ ?g‘i’g ‘?tﬁ 101, 1 1?1‘6“15‘{3&%31 (a) Providing a
device for processlngba bggloglcal nd/ or chem ca

{40991 & am cgeBRlanL s fhe weRfi the AgPHasof seActaR involving
ma%qg{cggarﬁ{l S G e HED 126 (x:rhegn%néﬂ #HolBGnthSisSAEBh Bf ﬁuél@it:%mds for

e proceSS|ﬁg er of the device, thereby
exdnplai Ag aaﬁxr&m:hlilustratwe(mmpleaﬁm a(pp)araﬁ;qomyr’c@ wseiddfor an organic

comP URScER oL ERESEBU o g odyidn BepRiggton). A product
obfatHel NG shdlC biaizall feasliP nlah) bd oP \diflérest hydrphilioBirbdities when
or a precursor thereof, as well as in step (c) placing
comp@fed 4e qb@ compoend gsed pe AUTBHNE tTheteedlf Asnam IHusiratiygrgkample, a
smg n%clgﬁ er1a 81? Eg‘? CS%I%QI%F(?TE;{? g§ Lo%elilydaég%lﬁ il ?c??}ﬁd' Q)dé gl?ltffc% of for

instdhe laciﬁdbdr Br bbRisposbeging al hylhepiwbichgficealhs fmibﬁm ptoduct may
sonme enbodi nents, the method further includes:

howgyesbeihydrophabic caetshig heatigastedigrpeh a §W§%f@c?@@°le6 ew&-:lpped with
a SR ¢! BRI SutiRIHGY b b o Repdlfive HEdABR bkt without

binding starting material or a reactant. The particles may further be equipped with a

magnetic core, so that they can be used to recover such a reaction product. In some
embodiments, the magnetic particles are coated with a substance that has an affinity for
nucleic acids or organic compounds. Accordingly, when agitated by the probe using any
one of the above-mentioned agitation methods, a uniform distribution of magnetic particle
is achieved throughout the chamber. The magnetic particles bind to the desired nucleic

acid or reaction product and remain distributed throughout the chamber.



(f) Using said target matter, with or without rel ease
fromthe probe, for further use such as for storage,
wa@ledogotizen, anal ysis and di sposal. [0097] hi aPCT/SG2005/000241
exenplary illustration of %;e use of the apparatus, a
reaction involving magnetit particles may be used, as

nmenti gned above, in the isolation of nucleic aci ds
{00981 Subssagentlxs the ingertipm of jth H@gn%ttq prebe iatathe charhker creates a

S ed i
magpﬁg g%llda c emggré‘l1 r%&c\lc (il;lgsrl ét?c é&"B%P r@ﬂéﬁugﬁl opcids or
reactiérd ptadaots . botné theteo) t® bllieapfbbé dyn@qﬁ&ht@b QMR proportion of the

ction may be of different hydrophi]ic properties
desfifd RUElgifeiLer TeRCHoR Pradch! GRhbestgERosad Bomiiae ey (iest samplo)

andBeGEmAningd hefind 15! ﬂbsfoﬁlg éclfgerﬁfé? TRdrRe, @Hﬁ gl?e{)%%%ﬂ? finally creating

materi al or a reactant be t o0
an bithet mdh@p&mtdahbese@]ﬂng tayer, rtilse mnwmtad prediven ataylisesticased via the

dro hobic surface. The reaction product
outFFg %%gp ? bﬁlaﬁsoé gh to be attracted to
rf.ace Part cI ed W t ui tabl e
ﬁ’i???b%h%lﬁ? EBEE e & oked R ERHFDTHIRES sple st B¢ uraeted nucleic acid
or feR3Gdrb® Red2tifd Peddubt, tshél'ﬂ s Wa@ﬁﬁhg,gfo?te%ﬁﬁlgf@ tHRa&ER a5 %%ntloned

a reactant. The particles nmay further be equrpped Wi t
aboyenpgh dei asTapged suchotheththe QlllﬂéS/lSdarﬂlbé copwumicatipe odthethe inlet of
r oduct

anclil efics "S5 REPRUREERC it 45 ISR PEERL Auotrare collineary

stactl@ﬁ 1 exhifniply. tA(:cf)ﬁllingljd Cﬂh@';ﬁol%bﬂﬂle%o% GlaitGtive example may be
corrpounds Accordi ngly, when agitated the probe
furher pgersgd, thepnehshe pﬁtietaﬁdb@smng .lmdoaag%mbmuon layer and into
[
mer@hglg llsgg 4 ﬁcsg ?&Eh E:fhl‘aﬂggo egrog%g gﬁé rrgftrr] ct‘rflelchc nuc1e1c acid as
reqpaed.i cl es bi nd to the desired nucleic acid or reaction
product and remain distributed throughout the
[0Be 0 er ddsOfilgel abBudy smgetamatior maytie dtln&ﬁed oragolleéted, for example to a

be. i he, champer. c tes rrag tic )
me’ragrscrftew i3, e g a%ft@l € fIfiiRo tymicel ‘fggret ipyengion also
inckudBéla PedtRition 3F alfealhig 18RE b G2 (EE'V%U(‘EFSB é’qii di Bf??%qk) Any
to the probe. Consequently, a |arge proport on o
suitghlei meansrigay &p GlS%d: tad penretrateathiei sealing gterc (cf.cahovb den examples). In

Sonﬁ e ﬁ@gﬁ&ur%en?re i U r?r rlng%ﬁ)g n(}t( &‘8 elpvéglrégnﬁ% agle"rﬂ% Eaergr ofithg, device is

penketigtef) by beechimmiodl fyrcef @afdised byrthepiobet sub@eqdaﬁﬂf ek @pli6n layer
seal ing |l ayer, the unwanted nedium may be rel eased via

may (s@ale Py dRCoRPRI2iCo SEGhe Ith HEBISPNS B omwetabswb el aeqehbd. certain
am&glq %? §¥'f€ll' aQe& H‘Sﬁlethg esglﬂﬁféer%gctfo% Jhﬂlg'rtbgle J){h% %?l%t ﬁllat is created

extracted nuclelrc aclid or rec
upomepenertrat]om r(xfdtlhetsea]mg: ltayes. WhS pegtrationr o XaTRétingt Ia er may be

as nentioped aghove, may be arranged such t
Peﬂ?ﬂﬁ@ .3t 128Y HOG i, e, v o BseRh e 20 ASaGHonHDY leeet rwaéterohl some

emBY R BAK ﬂ?@é’éaﬁﬁ g é%p?tﬁ{t&?&?é;qg%ac erl%? C}fe%{é'd% %? c.oInpnsed

sever al devrce I near exa
in fec prafiuey Inyixturé: ehqsr b&xm aftracted shdbe siuk'ﬂaustdfathev probe In other

ex | e be .
embodimbnts bgﬂythe attraction of target matter and the penetration of the sealing layer

occur simultaneously. In yet other embodiments, the sealing layer is penetrated first and

target matter attracted or collected subsequently.

[0101] Further processing may include, but is not limited to washing, purification and

removal of a product from magnetic particles, which is derived by means of a process



further inserted through the outlet of the sealing

| ayer, past the absorption |ayer and into the chanber
wo@Roovhessubsequent device to further process tPEr/SG2005/000241

extracted nucleic acid as §§qU|red [0100] As

descrlbed above target may be attracted or

|l ecte r. exanpl e aprobeln erted via the
carpﬁ St 4 ‘ﬁ cYisE g‘g CXAIR aff cleifeadid i Hothegprodpet of a chemical

EEDE S ANIREERive S |
reaI ot Sof 1t i de GRS aﬁ e‘igr.ﬁ@c&:i gﬁbl%ﬁ £4d ﬁlag% fggégsed %om the

probeiior aby @amths smf?ceb at theeehd: of the meoceat, anto% glaabm ngaml?er The
|
ol Bl ) °¥n?%wﬁﬁm%fﬁ%ee2%ﬁ%°ﬁ3 ayer of the.
RAEER iinE ERBBRMER: Rm T 2RBeERL 14 SR B oy oreanic

corhifound)) &idhOTsadhe, prodedt ofma chdn@idgiNtchctdn P&ﬂf&ht/é‘dsﬁ aataéﬁw of the
or  ,accept _.a certain amount of fluid released fromthe

inventian. dhehemben of HienBbsequeniadevies may|thes baaised to perform such a

e e
rrBEERLERARRR°PRIY 21410 P bl SERRARS < YRL; il g pertormed
usiagyn @angemient ¢ff seeeral dd%de@%ﬁﬂﬁ:tm%ﬁtiaﬁ. attracti on of
target matter. In sonme enbodi nents the sealing |ayer

[040pAstinditatel afovey the ehgrberrdtlicedevicespaE be dlledwith a medium for
conprised in the product m xture has been attracted to
carips G 7 Shesmigel grHbio ﬁ)&fa Processo ExampIeaiof dhs@edia thaf may be used
mcfula@ lttar @Rt lﬁfht&f td, %f%lﬂf e{n freli] %o];ﬁﬁeﬁg rE%ta nrles%ff buffer
si mul t aneous

he’ sealing |ayer occ
SOlm dicheds, byt arh eotslaaited@, lys;sebuffess bmalatg latfﬁtds ﬁ.ndr thhmgibuffers

ar get tte att r.coll ted subsequent | y.
suc%@igﬁ?spg%ﬁehqgere& %‘Fﬁ ’??B?X Pude, but is not
Lied. to washin urification,and r
@#%tﬁtmﬂoewﬁ%a@h@tqlﬁe%w.HS?@ A e d o fp gy out the
varloRg pocesed dBsRibRE hei. IFdnPIds dfiolveatsdaMu8E buk e not limited to,
exanpl e, a nucleic acid or the product of a chenica

he?ﬁaeecltqpéwe A¥clghexape, kenzens, \ieluepanprixglengnpyridine cdighloromethane,
ch1BY38drfi, CarBGh & }ﬁoﬁﬁ%tc%%q%g%z%éﬁ%% q%t{ﬁaﬂ?dt%‘ﬁ&% d%xa%?ydletll;}yl ether,

capt uring sur aces e’ process,
dusepmpytﬂtheu:hethjdene glfioel mbnbbutyl ethartenhydyfiben, pnahymldyl ketone,

part of the apparatus. []0102] In sone enbodi nen

mey IH%RP“B’ krdens egretoper GyelARTxapeag: ¢ ethyl, é%emte. HgbBY dghutyrate,
ethﬁ@ﬂ@%l Ahderdte auﬁéiﬁylﬁfrﬁgﬁﬁ&e oéceﬁ)n‘ft?t%n ’e chg%g 1'r ggk%tamﬂe,

performed in a device bf the | rvent on
mtromtl@utzmqtsmtnlqj étffarmyitmpertdmm I‘ﬂ)ﬁlﬂﬂ&}dﬂyﬂ‘ﬂﬂld@ﬁe f dlmﬁlgﬂmﬂfomde

el ot S5 BB 9 RaBARA R, S RS, ELocom
NN e g e

butyiealcdbel, fphkha deywil dhiex anoleahid witilfne| toarkdeyd fegy. out a
chem cal or biological process. Exanples of the nedia

[0h65] Namelvas baffdr compounds are used in the art and may be used to carry out

=

the various processes described herein. Examples of buffers include, but are not limited
to, solutions of salts of phosphate, carbonate, succinate, carbonate, citrate, acetate,
formate, barbiturate, oxalate, lactate, phthalate, maleate, cacodylate, borate, N-(2-
acetamido)-2-amino-ethanesulfonate  (also called (ACES), N-(2-hydroxyethyl)-
piperazine-N'-2-ethanesulfonic acid (also called HEPES), 4-(2-hydroxyethyl)-1-



i nclude, but are not limted to, organic solvents and
buffer solutions. Exanples of buffer solutions

w0 p@7ds)s but are not limted to, |ysis bufferBCT/SG2005/000241
bi ndi ng buffers and washi ng,buffers such as phosphate
buffered saline (PBS), for exanple. [0104] Numerous

pinBl R P sT e 4T (Etcaplen iRl poSotnpad- Rerbranesulfonic
ac@(@ﬂpd Ral&f PIREY)E r(Qth%&&%% ymBiHy1)ah&th Acg!r?ékﬁgnéuﬁbmc acid

hexane, heptane,” cycl ohexane; benzene to
(al§p- qafled FEES)p Prdydiohexylamitor shanseliorio elpldctmlsor cilled rGHES) and N-(2-

ac n-ig . ﬁgﬂ mél?ltgglri]laﬂg %;{co r(%lg(g b%ﬁe@rﬁg é%ﬂ){u E?é fon may be used in these salts;

ameionfom, fs@ﬂisﬁ'nﬁtahﬁ ipotaRsitin RRE s@hy 6P LIIIRARRMAnp&IsN Blirther examples
tetr ahydr of uran, nethyl ethyl ketone, net hyI I sobut yl

of Ruffers dnclude thwih are eyfchmﬁéd( amoimiethapelaline désthane]amine, ethylamine,

R T L T E ——

calhadéflaiﬂ) dbis- (mliyamemgr)eimuﬁs:etsqwdwxyneethyl)methane (also called BIS-
N-f or i peridine, N-neth yrrolidone,
TR gof gL Db horby Bameshyl] SbRescilsorsiallsd TRICNE), to name a

fev{\loﬁycfﬁl %H}ay?dg%@&%@%ﬁ%% Cf)?fslsl.lg% E)glgé\lls é%@é(%}%_bﬁk ’solutlons in a

sultablecpodmhmgmhc sdve@iti c acid, tertbutyl aI cohol , phenol,
cycl ohexanol , and aniline, to nanme a few. [0105]
M6} buadditidr &r theabpoerths neediinu ey dlso tditaiaraddaives, sayh as, but

dto carr ut the various processes descri bed
n‘”ﬂ@?@“r‘ to, %ﬁ%ﬁae‘yémgwm?‘f aﬁagtapﬁcfoa&érrymtouaﬁ@ heggical or biological

prockd¥l A§ Q.ntlﬂusu%ﬁ{/é‘teké}ﬂﬁe 0dalt3 Adubsirifs RRIRB&IE may be added in order
car bonat e, succinate, car bonate citrat ace

to mainfein eellstonivteinsdn en intactisttte, Ad a firtitee ;lhptramwd evtample, chelating

corfB i oy SRR o RHBLE o i s Spmatpes ofatervise
tox{cA6aHS) or tbl-lhareBSédﬂl@Xyiéiﬁmﬂ d themical reaction. As yet a further illustrative
pi per azi ne- - et hanesul fonic acid (also called

exappbgs grotease whrh)@r%mtwy Yo |bgi addediin qedep to pegintgin protgins in an

|
i o1t 2 RRURP BT S tharble pefiiveco apafiopangb ey prgaptcaly
attr@d:tElElS))artlcles (see above).
(2-[Tri s(hydroxynet hyl)-net hyl ani i no] -1 -et hansul fonic
H3.04d] Aalas dllwstriatiee) bUESYL limiting example, the device of the present invention

mag e G5eCiacraty ook 3 SRR S S ERrRnosRass: (B assay.
Thé\R4Ys- ananaapasﬂmtee rofltme A8 BE WAL Unbwn tH88&eSRAUNSH in the art. By

amoni um “sodi um and pot assi um may serve as
combmungt geyeral/ demempvlmemmh hkewice xamtims atofeattudriecos more of the
i et hano am n

realft e i 86 Butfle iR Sl Rt ip SRR 2 sRiibl to assay for

the %&@ﬂ e PitgroBEmatiérShiakiaile. As described above, the cagfure reagent may be
dr oxymet hyl ) ami nonet hane (al so called T

dquntly oerzndmfﬂn %9eptpd fo therproke. tn iaspesifie expodintent, )the tépiwre reagent
| SR
s s Bo 8 beBited it mifeenRlsrst dYigee ecifigtb i ratiagdy may be

diretRidGb Mﬁ)a,ntlgéh pREErtan hEVIV Vi fdfthessmpebldidl GHARMN Suspected to
saol utions. of such buffer conmpounds or solutions in a

conéaip ¢this I Vo 8ires. Reteetioncolsan gritgen can be monitored through colorimetric
and or spectroscopic analysis. This can occur after elution of substrates captured onto the

probe or within the device itself without recourse to an elution step.



[0106] In addition to the above, the nedium my al so
contain additives, such as, but not |limted to,

w0 e@geni3sy catal ysts and reactants, for carryiPQI/SGL005000241
chem cal or biological proggss. As an illustrative
exanpl e, salts, substrates™or detergents may be added

[ r t.og,.maintain cells or proteins in an intact
ML%&S follipg hgravrl_fls%staﬁ%ﬂm _ ylé’)%arl%ﬁ@}m’é’ﬁél therepf; and the
sutseiRAY BEETBY sebR: 1h§ttaf g t%&hvérﬂﬁhaaﬂg % | Q8 Eheglarity and

organi sms fromtraces of 6therwi se toxic salts or t
undergipeding afhibeyinsentionf Howdweni taghonbhbeimmed Asatythe swope of the

. . rillustrati. exanpl e rotease, i.nhibitars

e Bbviso e e o BB PG B Rb RS B eteali
intact state. A further exanple of a possible additive
to a medi ungRNGK WESCRASNON OF THE‘D,WFI@S?.
particles (see above). [0107] As an illustrative, but
not limting exanple, the device of the present

[0108h Figure nhycohparesethet methadr andodeviee Enithei lﬁl’ﬁsdny dfvention to a

enzyme-|ipked i munosor hent (ELI SA) .assay. The uses
Staﬁ‘%&x e&ﬁ%&dﬁ i deicegt hPLorATt @g'afeez denists ererapanoembesigents of
a d\%ﬁicklo_?%é ﬂl\leﬁﬁoﬁ’}_rctontaﬁi{ng 9%@9{0%@%&@6'&%\% 5&3ith an inlet 7, a

herei n each device contains at" | east one or nore
sealing layer Q) aidian absaipéinn $ayeoB. Figard3 showgexengddry egnbadinents of the

seeificlihtre TIRORLY it hoBReR pRerility PEDoREISSeF ogavice of the

invRREME corthiRinpARiditichal BRARMEs, FROh RE allial@fbho!l Qpportive layer 5 or a
indirectly coupled to the probe. In a specifitc

guidimgdayereldt Figure Sodhowsresamplegdow severahdewmicdsioddlye invention may be

rge n antigen of Jnterest. Mre.specificall
arrp et 8 ki BB RS ot bt FGae b fludte sovera
sarAplElipkocebsings clauftbet B, sealiiyl lay &k 008l d AbsSiBioi1ay s P8C Fifhre @ shows
contain this HV virus. Detection of an antigen can be

emppdimenisdp™ HERGEE Of snofeviet wax bastaegedss sl dutherexamples of
ho® RSl evidddi ot Iﬁéelq%x%gxggﬁ 61?{31\,\,.8‘!{: ﬁ.ﬁ‘%éﬁig ﬁ‘gg{}'e %"E iEtg‘taﬁSexemplary

captured onto t Irce I'tsel
embodiheut of ex appaatut tha rcontaitisi @nerat devifd316¥8he Theention as well as a

ol.lLow nq draw ngs,. acconpanyi_ng descriptions thereof, .
Pm%ﬁc}?’t W_Be gﬁmgts@” Sgﬂ%f’d%trﬁgg@né é\l*%lémﬁrq ‘Pl}p_%lgEl?%PlP%betf Hié- Figure
9 depiéRNtn! e‘i@ré@[bgy ERbbaihienes s ahflttda Otlflo '%%e eSnit iﬁ@eﬁﬁ&l. lTé]:%eestages of

under st andi ng of the invention. er, 1t shou
thenoiethedt 4rgt showe. deshesealp view iofivthesei dapidted Istegas foeessing on the

limted.to the,varioys enmbodinents, jllustr d, .
moy el 85, B LARbE” it SERPBT Pk girer 19 RN Rk [d5pissy exemplary
embbditteits lofCcH Bmﬂﬂeqar&msiggfcmﬁb&@ filled ivigh fhidt Moo 8N Hepicted
invention to a standard nethod and device of the prior

empedimepisgiitheninghyde o recesscthimihe weatingilayenB§. Ghe gecess is able to

ev] of [ nt i nt ai ni. g, asanpl .
ol \OG SBUA"S, 520 BT KRRy iy ey
emBodifidtsast @bSO 1 Pt A Alodeayelie®- ofiodnly 6f hes@mbodiiRAR!idsHown in

enbodi nents of the sealing |ayer. Figure 4 depicts

Figuye deFigayesds and/ 13 deriehi thoneemplary egbpiliseens oft means of shielding

and releasing of magnetic beads 4 from a probe 13. Figure 16 shows exemplary

embodiments of a method of the present invention. Figure 17 shows the amplification
analysis in a PCR machine of RNA extracted using the method of the invention. Figure

18 depicts an example of a configuration of an apparatus of the present invention.



I nvention containing additional elenents, such as an

addi tional supportive layer 5 or a guiding |ayer 11.
wOo-2@ane3ds shows exanpl es how several devices oPCT/BE2005/000241

i nventi on may be arranged.3 igure 6 shows exenpl ary

enbodi nents of one device, i ch includes severa

sanpl e processi ng chanbers 2, sezMg&g&Md
absor pt i BXEMPEARY EMBODIVEENTS f how
el enents of one device nmay be arranged as well as
[ ex | es of w_sever al, devi ce f the . . .
[ HIRE Flenf SLTFofbas, R o8 ROE By, BEUSEET, B6 Frllfnt invention to
stafieedBlettiod alaedica®ntheqiriopartappar at us t hat contai ns

several devices of the invention as well as a probe

[d.11]The a deqpidaide devdiod Gsti procdssingr sdrslef airshi@lenri@traduced into a
el ution_chanber 12. Figure 9 depicts an_exenpl ar¥ .
cordgipefd ! El 109- Bymigallyoid lﬁﬂntf%jé‘c‘fff s &y phgesolytion. Ttrisrgeacted or

an; Z%gexﬁ‘igﬂhet %%&an%r reateht: Sﬁb&ehﬁ yucﬁ' &ﬂrﬁl#ttﬁ% ]xeaction, the

ese depic stages, focussing on ‘the- novene
soltifien maypheed foshegomoned. Altermgitivelylsdmpld muleeuldd nag hect®vered from

exenmpl ary enbodi pents of a_s | e processing chanber 2
thequl#rtag@rdaﬁ Reps pigmagaelic bopds %ﬁd@agscwgar_ee%%aﬁwﬁv%lves several
ane{%ﬁeé ?lgi(; gfse?ﬁfaﬁqg s gﬁ qpﬁﬁg t%gnl_}?gglré&ﬁ) st ke lsﬁ(ﬁl@ Iﬁ(ﬁect:ules to a

i's ablé to atco ate a very smal " anpun
diffeferd sblventy biiffer éicgante otiferdiesei differeptxemditamy. Ehib oeljuires tegher the

rergipl ot e taznetc Brruhiosahe gt & Bpog riiralSiefp anpther gevice or a
reng(ﬁsﬁl of tHARDISISER feYcoRBRRE FHERMrheP brotBai. qun%hhg hdéd Gtandard

and rel easi ng of magnetic beads 4 Troma probe 1 ]
devi¢ey geaeraBy sHowondsx fomthetranstarot termagnstio beasls e & [difderet device as

t he. pr.eseni, ifaventd an. Fi gur 7, shows . o
shoip PR T TG Qe bk Oy B Rad Bpvigg e opened. if it was
seafofl forCdaFingS btda trbetioB} Ao enalfti¢aeriawastih® RtepFBguli eindSsample

depi cts an exanple of a configuration of an apparatus .
modgculeseansy dgasferrpdyidhtmenns EXENPLIRic ERtadp therer s dhusHE risk of

NWENE [0110] Figure 1 conpares the nethod and
cmgew ce!ng'jf\I the present invention to a standard net hod

g]éls?]g ?%&rﬁra@f tot AR d.r%, fHeldevicd %ﬁ %ﬂse aﬁlﬁgfﬁt ARSI Gbes not require

or processing a sanpl e, e Is introduced
remowing éhecenmple fm b ¢oRtagndrANs sigwihdalHig 1iG, the device of the present

g St el oo Rttt SR Sfoer 2 withons
theShRAGE UWHRh! the Qésp@gﬁ\}eglﬁlahib%r. rERCidndle nidjebd of dhy QfitdTBich as for

~ need to be renoved. Alternatively sanple nol ecul es may,
instpmce e chemical] orgame,thielogicalt solite dighid, swalsiony suspgnsien,i aplloidal, or
beads 4. | ses ere a _process involves several .
coR NGty THE S Tofu® DRSS ot sl aff bl o chemica
alr@@?oﬁﬁsérﬂ €orS &I&E@dﬁﬂz efdde@So! Be adedtidel &h Eddines emYBdinents sample
buffer etc. or to otherwise different conditions. This

molesylesr aralyes Kigr mayebe konpdap raagnetie basdsner othemeaptiging substrates.
Th(% :39\21%1 6F ¥ ihoen%% a‘i’18% getgﬂn%%ﬁlcﬁ $eadshndP megan{jeetYﬂlg ﬁisposing a

fluid from the sample processing chamber 2 by absorption into an absorption layer 3.

[0113] As schematically depicted in Fig 1D, where several analytic or preparative
steps are to be performed, magnetic beads, with any target matter attached thereto, may .

thus be transferred from one sample processing chamber to another without the need to



renoval of the solution in the container for further

processing. Currently used standard devices generally
wa@bkdoomiem y for the transfer of the magnetic bPemSG1005/600241

different device as shown | n Figure IB. Typically this

requires that the preV|ou§ devi ce be opened, if it was

sealed for carrying out a reaction, an analytical or a
expossthemgtosthe pmttensk. A risk of wphteminsition iyeepening a container is thus

blinsferred by means of magnetic beads there is thus a
OMIPSK of contamination. [0112] In contrast to this

I 2t ey [ t
LA 2 SPBCETeEBAL LIRCARIERE o BNRR Bfe fiRA, @ sample

pro&RENE chainbérd? Hith m’ﬂﬁﬂélevlac ©ne)fenﬂ hﬁdmp&&&hbllemeelnﬁg tayer O at a
allows for the renoval of a fluid froma sa

secqndo ged s ThRy SedEgb&ayen Mnifesue PaTe O el TRnST o‘ﬁg{ﬁ qtpghamber 2. In
emﬁo%ﬁ'ﬁglﬁg ' ygwﬁ qﬂrﬁ}gﬁre s DRE %aﬁpte dayq be, ﬁlﬁeta'{;ﬁn Re %ealmg layer
such as instance a ¢

'eni cal, organic, ogi cal
coasially dppdslecwcldothemWﬁhmrthlsegnstneoﬁembndlmenﬂs,oFlgates 2Ar B, F and G

shopog Sepise: 1 W (re; WlRg cpesote et Cateiafh Lifcialing Jeyfe- In the
emlﬁ{ [ﬁ§% k! i fqg@‘é‘g 2o chﬁ glféf'ﬁ@;{)pdses SQYAR of thg sealing layer

s sanpl ecu anal ytes etc.

wmbb lﬂnfﬂers (fromgtseebqact &mmts F@urc) QBeshO@‘&SpaIu pmhgdlmms whereeinlet 7 is
The ce o |on Ilo tainin

posiyibgad opeEoally foibi STl et JEes PR T i PosatBikn yhere inle

7 1s3cﬁj'ﬁélex?c to "tlfécs%ﬁﬁlhg"ﬁxg/&h ﬁrg%ﬁlda)e%dé@ﬁféﬁﬂhzit‘é[bnhéﬂwoﬂﬁe device, such
absorption | ayer 13] schematically depicted
as fon eﬁaxgpletlaymn@dsmtebeaof nmﬁcrryt thickmess rlérpﬁg adapile heightete. As

are or.ned n i
cepfid e et OPTEs PR TSR Buophbi 1R 3§t in uia
con®t€ vat BeaBinpr18¢&aSS updn q.haaemfont of &reosdaang M ednoThe tehtbodiments
need toexpose themto the ambi ence. A ri sk of
depaciert aniFrEIesOACKARdoR Mostes AT abromtioer layer Wilis? gehest apd @ bulge
Fi gure 2 depicts exenplary enbodi nents of a
res}%ﬁ%%é% that contains a sanple processing chanber 2

1115] Rigukd Behows BmbdAen&ns ol it sealifd elyenHiguee A n@I are a top
g}:r at a second end. The seali ng layer 9 forni
VleWa rfofatign linga 26 gmmicllods aHeighesO 2l OanOér?oamc gal penetration.

Flggre%% t]or% éh%w &b ?ts wherdthe %e t1 ﬁv\f;rﬁﬁ’%ﬁ Lﬁl?@rm ofa

ayer coaxl a OppoSE “eac
cro§¥-shiape. OI“ hee Bipbadirmnt Shoxﬁn dn Fegur2 AC Bontﬁ,ns anp‘mﬁoﬁ lsooh aerforation

lingsrasTangid i oI pE o, o TS cRGOth FRrRSVadh EBatigat Where four
per drgt%neﬁ %ﬁg‘ﬁ%ﬂ eS0f d rQBRBRESTHR d?l?d'otduﬁénttdéﬁlc‘ﬁﬁain' Figure 3E

ayer Fromits exact centre. Figure 2
commwmram sqmba:tel ipeEfotatioh dires iaf| oitoular |shamo gihei em’@dlments shown in

h L h | 2 h
Figdon ot MR PEra e i, e tisn o P iRe Cigite g Sows an
eml)@&ﬁﬁfent \!VBCI‘% E)@%&tl@ﬁ linesies %rﬁﬂﬂrée'ﬁ’des@if%%&ﬁ@l@ﬁﬁeflﬁurth side of

devi ce,
the rectangle is pr0v1ded by a hinge 27. The embodiment deplcted in Figure 3G contains a

single perforation line 26 of semi-circular shape and one hinge 27. Two such perforation
lines are combined with a straight central perforation line and two outer hinges in the
embodiment shown in Figure 3H. Figure 31 shows a similar embodiment where the
perforation lines are arranged in H-shape. Figures 3J to 3L are cross sections. In addition

to a notch 30 facing the sample processing chamber, the sealing layer may contain an



as for exanple layers, need not be of uniform

t hi ckness, length, depth, height etc. As depicted in
wo-r@ane3®y the device further includes an absorP@r/E61005/000241

| ayer 3, which is in fluid gontact with sealing |ayer

9 upon penetration of the & aling layer. The

enbodi ments depicted in Figures 2C and 2E posses an

additiensl gotchnd ) fpine thietabserptie daysrahae gmbegigent shown in Figure 3 L

coréc@é?g%ée%/s%% rA ﬁ%ﬁ%%og@h%‘i@a@ﬁ%@éﬁ g & tﬁ%%\%r@%& W(P&m{ e recess

29.PHr shoukt be mnkiens&detﬁaiam \minb ensbadimaits hhaabsdrpmm flayer anay be
etration. ures 3Ato 3

maex«%@@?%ﬁ&ﬁ@sfmﬁ@rw% %@F latqdcﬁmhqdﬁe@ﬁ%ﬁrga sgaling Lyar-

' mof a.cro sha The e nent [
fflsf EfRe ¢Chuons a2 da?e%é'ﬁ HeTire bt e ghvantiReFigures 44,

4CALF, 2108l 4B d@ﬁ'bfrﬁrpﬁd(ﬁﬁ&{ap Y&' IBnachib) Moﬂﬂlon layer
enmbodi nent where four perforat| on 1ines formthe shape

on die side enptosinglthe sehhing éaylon dihesnalingdpyerteand the Fapportiveslgyer 5 may

be g Ire ];g)te;r)]rrgﬁlgls E@%t?énegxﬁig{ﬁd lﬁ{elr_t?t& a{.)slé)gg% faye(::rir gﬁall {¥olation of
thel %bﬂﬁﬁnhl'a demay previdit G foAL kbikih@tiBtoPEHRAdt a%itlPMhe ambience, for
Fi gure 3F shows an enbodi nent where perforation |ines

instpgce frreashneel sefaie endjor tg prevenberpitamingtien.f ourt h si de of

the rectangle is provided by a hinge 27. The
93l Figwes %MQ%@ 4Endemcg @rsepFacosaling lager6 én addition to sealing

f 0 C e e

o O BRBAR, W3Ry pS6Mc Sl AER 1812AE"A% ghporpion
layar St Figugdlc defictalanpenbatidentowhérenthe &pd‘ldl vextedt tofrthe sections of

hi nges in the epbodi ment shown in Figur 3H Fi urenégs
sargplg oGesEN g chapbehotrling (a¥rh &r eSnaFC sealingr awr orption
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contain a guiding layer 11 and a homogenous absorption layer 3. They furthermore

possess two sub-chambers 40, which are located inside the sample processing chamber 2.
Both sub-chambers contain a sealing layer 9. Any of the layers depicted in the Figure,
such as for example sealing layers, guiding layers or absorption layers, may be
detachable.
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chamber 2 and sealing layer 9. Therefore the respective devices contain a spacer 39,

which assists in supporting chamber 2 and sealing layer 9. The devices also contain a
multifunctional layer 35, which may serve as an additional sealing layer and/or as a wall

of space 22 (Fig. 6G), thus allowing for an exchange of absorption layer 23.

[0122] Figure 7 shows embodiments of an arrangement within one device or of

several devices of the invention. Fig. 7A depicts the arrangement of several sample
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probe 13 is used for recovering a sample in the first sample processing chamber (Fig 9A).

Subsequently sealing layer 36 is penetrated by means of the probe (Fig 9B). At this time
the sample is bound to the probe. The absorption layer 23 (comprised in housing 33) now
absorbs medium 10. Thereafter probe 13 penetrates the absorption layer (Fig 9C). It is

thus used for transferring the sample to the next sample processing chamber.
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layer is thinnest at recess 29. Although the arms 15 of the probe extend further than the
head 20, the head 20 will penetrate sealing layer 9 first.
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include a channel 28. The channel may contain a fluid, which may be released through

sealed openings 18.

[0132] Figure 14 depicts a release of magnetic beads 4 from a probe 13 with

retractable arms 15 and a rod 14 of large diameter. Figure 14A shows a conformation
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rea%@r?tlﬁ %’ch §gq1éleg:[}|§§%:9 oiéthe per cham er 18 then causg& % be penetrated (I, on
the right), so that fluid 60, which was contained in the upper chamber, is being

accommodated in the lower chamber. As a result a process such as a chemical reaction
may take place. Thereafter sealing layer 9 of the lower chamber is caused to be penetrated
(I11, bottom of next page), so that absorption layer 3 which has selective absorptivity for
fluid 60 absorbs fluid 60. Target matter 54 and fluid 10 are not able to enter absorption
layer 3 and are therefore separated from both fluid 60 and the absorption layer.
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3 acconnndates fluid 10. Target matter is not ab
caneforar angdpesing incrreveryible Mmanmet. Thus therseaflmgelawpm}aﬁm be opened.

oL 0055 SRR B bk e
by BieOfepeting sedliagtleyes), 2o tHArE1di@ WO rtogdliadFagith G@gdt dhdtter 34 is moved

suspension of solid target matter 54 in flurd 10. The
intQ, Hhse feriHEfEPCICHMP REOCASSIRG elepanber | 2upw tsOTighihipe Khoteg in step 11
t t
(logftglg ﬁ‘g lﬂril lgﬁgy}{egr%%ﬁlrgfcﬁus%glu?ggla &a§ 18 e;dr bt{t\zf@%ﬁﬂﬁss chamber and
thec ahewistrt whére thenfitidatvasl 16¢dted dn stté;e Ir (aghdigscribal tabade), may be

f|UI 0,, which was cont ai.ne the up nber IS
3 SBid AR BrevRnE o] d\%e?ndc Et%sﬁg Bk fpwing back.
Prd?)%of:ﬁﬁﬁdtyslw &Suﬁacslﬁﬁgeq?@ﬁt &R cld ngdnﬁ;yathﬁj;‘tet P%ét‘chzatter 54 (not

Thereafter sealing | aye of 't he | ower chanb
shayen)sed to be penetrated (I11, bottom of next page), so
t hat absorption |ayer 3 mhlch has sel ective
H3381 Elgurretlﬂ $h§>zwsf thgi @ dicatiem abalysis i @ E@R maghges by real time
tter luid 10 et
aetlout enin® e ¥ sftpRin s, &4k, SE i nntion peipe magnetic
beddet ﬁﬂsi!-lé)draﬁﬁ)orﬁﬁﬁng e @ERrdithehveay®r; 2L 8dodhll ekirgdtio using the
16C shows a _device that_ includes four sanple
deyigereddhie inygniion Fpanteclaved driemeedswaiele shown on the top
&ui); the | ovver chanber on the left contains
Sk Figuss, L hshayy that lugrgtsencrgigrals gonerated fremdfhi dsolation product
obt’aﬂl@ﬂ %ﬁ%@ﬁeﬁge R ’_présgﬁtsm%*ﬂﬁ @%ap guﬁs'?eﬁltltaih{f Shster than the
step of a sequence of “steps or alt tivel
signalnof theahegativefcoatrek Gefense the Gt &p)]sesjelpllixtaﬁqﬂem) t Tkis indicates

ous t he ter case the depicted state
Su‘i%%SS 1@@3’4}%9%&“ Qfﬁ@lﬁt@ﬂ@%l onof a sealing |ayer
RRP Bt R eSS RE255°5E %S RANBELS 3t BEparss of the

present invention. The device resembles the device depicted in Figure 9 and includes

several sample processing chambers and a housing 33, is shown in the center of the
figure. An agitation motor 46 and an actuator motor 44 are together with a miniaturised
lead screw 43 able to control the probe 13 inserted into the apparatus. The agitation motor

46 and the actuator motor 44 are mounted onto a base plate 47. A lead screw 42 together



illustrated in steps I, Il and Il of Figure 16B.
[0137] Between the | ower chanber on the left and the
web@moersodn the right side of this chanber (i nP@I/8€2005000241
a probe 13 is inserted) th%e is a sealing |layer 9.
This sealing |ayer can formtan opening in a reversible
_manner. Thus the sealing |ayer may then be opened.
withrzsballiscsewidy SeE7en 9p Rilibgargnotioregede whichegnibds vertigtlagovements.
cl i ( n Xi ' e.e [ .
By R 2, BhPA" BaIp ke ELALBRR 2%, RAF YT BRERL, fvise or
courérchickwibe) thusmosthd the alldeeevd @pio tdednuDhe bals 8¢rpives connected to

processin cha_r$e 2 on the right, as shown in step II
the(haggualate b fo whicp;the mptary arepifaghedi(fly abgveadeal i ng | ayer
l.ocat ed tween this chanber and. the anber, where . |
Th1f ity 8 e mbaement o (g cqpgal peLef B’Sé&ﬂ’fl’éswg‘j’f} depicted
in PRYrd BB ACAS S BifseerUhif Pfo%%ﬁ?&écﬂﬂedp&fé’ﬁ@lggr %% ngelilgz @bhects to

target matter 54 fromftlow ng back.” Pro y now,
theoprobe lwldarhteetho eagitasore motdre Aidathdrobedt 60 aphnéchs ¢het probe of the

tt 4 t sh . 01 Fi e 17 th
apBRs 19 Sigin e SALoctsiy 5Bk PR AAh{Fad Seewop fRanected to
thed2hRfibh Abto2RN@H BetFAN YRR BYVeFiAS HRDrbbe ]!ff'ﬁy tﬂ%u@@. of

the i nvention using magnetic beads.” 1: fir's

FINAHIGER 188 8pidthen @ﬁl\ﬂ%ﬁleﬁf oft th8 pait\oF1ihd Edhifigaration depicted in
second extraction using the device of the invention;

Figire 43 dlerit gortding dheowherd dande 41 for[betteofiewi gure 17 shows
that fluorescence signals generated fromthe isolation
03 Figurst B8 «depigits An tepbargranent ofothet lawep pagepft the configuration

LNV, [ ar ' an the sj .
ach TR ARBPREC TRSA L) AR HPA% WP R e
pldtx 3Mpivich) is abhimedraldpaabL sheshosass BBilofahplapparatab.l An dbfiminium
isolated RNA. [0140] Figure 18A depjcts an_ exanple of
holde sponres pluftangthagiben b2, 4ptoavhich thegprobe d 3 sa dmmerse. Located below
thd BNGBANB ba d@f?la WhCs 4 %o {ﬁeﬁi IR e ARRIEE 89 4l speed
Figure an ncl udes seveéeral sanp processi ng
conthalleod arealodated ho thsi bugtoBGof the carifigmmation foheonyemierce. of
the figure. An agitation notor 46 and an actuator
notor 44 are together with a mniaturised | ead screw
43 able to control the pgxadapiignserted into the
apparatus. The agitation notor 46 and the actuator
not or ‘44 are nounted onto a base plate 47. A | ead
EXAMPLE 1:d54BRECAWTTIONAADA ASSEMBI Y OFek DEVILE VITH FIVE
| i near notion guide, vvhémmil s vertical
nmovenents. By neans of ndle 4 1 the
| eadscrew 45 can be turned cl ockwi se or
I ' ' r :
040 TR PN SEmACHRSAR, B9 A RE e o Axtipfly dovice of the
prebént invemdivrc HT'lieh exemplarys dewiee abttamsefivd chambdysvel) which four are
e central

de%g%‘{‘algﬁ E% c rag 5’%{%}? E’?%gg%fgn%}g%}%eﬁ%d o%fe tct) House an eliutlon chamber.

a) Fabrication of the Sample Processing Chambers

[0145] A 32.0 mm x 32.0 mm square transparent acrylic block (Perspex) with the
thickness of 20.0 mm was selected to fabricate the processing chamber. The shape of the
sample processing chamber was formed by CO, laser drilling, such that a hole of 15.0

mm diameter was generated in the center of the square block. This hole formed part of the



in Figure 18A. As can be seen, the probe is secured by
a holder 53. A belt 52 connects to the probe holder to

wo b@7agivat i on notor. A further belt 50 connecPGI/SGH05/000241
probe of the apparatus to the mniaturized | ead screw
43. The niniaturized | ead®crew is connected to the
actuation notor 44 for retracting and | owering the

intepion b&theFatmpleaproe¢ssingichaiber p bEjcgmpletadby dagpseating ayer) and its

._enl argenent .of art _of. t ' j '
ciafeE i RaCTR e Bt confiie) SnSRbAPER IR PR e ik of e
samipRs ?ﬁ&es‘éin@%haﬁx@éﬂafhs Forgiedeonl @B seeiddbszeaidest te BEIokD bpposing

of the Iower part of the configuration depicted in

the idgurlzera g% hotp hag been frared: Reisapisthad the fosmiofrasgond, hole of a

aofef 5 Bt REh R L MR U818 nRRE rouied

for pedc@eings edipnasene hules @ 3ohamb diandcer werealsohlasdr driiked on the four
probe 13 can inmerse, Located bel ow the al um ni um hase

corpfiTs O bIPK (€. 210k sPRipEting e chamheserwhesy seep Srom 19 top og@ne of the

a n I C by fen s
twef PEeS BRER, AR et B SnlcE TARE S BIRVALR feiliated
acchARRIlIgATeRNIAMY ASSRIBLY OF A DEVI CE W TH FI VE

CHAMBERS [ 0144] The present exanple illustrates the

manuf acture of an exenpl ary device of the present

i nvention. T&Fabxizatibnof thicRinstrabla$ealing Layer

chanbers, of which four are designed for usage as

| b1Agti f ! ig 6thiRBd fr

(AR RRGERLS pIC OG5y s e F QRZnARE! BB from

3MGhilraahickfdi 45]0.0253an0tond04 nBR. Themualiy af ¢his materphiesimilar to

lic block (P ith .the,thick f 20
thofe BRSERS % 1t BB EAsBeiERE o e duE T ARG g ighetrable
pla%{&?@&ﬂﬁ% E&?e_s?&,’i@detd) MRE §8eBitv L AANERIonE ther prefbrRd sample

_laser drilTling, such that a hole of 15.0 nm
prodéssingt dhambes (§BAemat dinnpater; Isee @beitads softhathibe sgaling layer would

bl.oc Thi s, hol,e for rt_.of thej ' f [
e FPkB0B 1 g 25T e e SHIBILEY et e 35 was
mad€ 8h kitsehBiyelay el Mheidefitet bAMR I cBGss WhspedwhLposi tie@d tie aligyy with the

a capacity of nore than 2.0 m volunme. The jnl eh

f

centereofsharhole thathad bepm foraied A5 desribed bR YRsle WIRTOIR %3&6% of the
| . : | . . _

kB8 4800 11 U R QPP LM U 85, S e o satn

fors@nporarysehléngdndaprdicatimi.er of 2.0 mm This inlet thus
allows the injection of fluid and other matter
requi red for processing. Alignnment holes of 3.0 nm,
¢) Fiahrieation oks Suppexfiviedsayer (ormingia Housing fop the Absoretign Layer)
of block (i.e. not contacting the chanber), when seen
fo1am Ahe2 bopnPfk 996 Aim ts?ﬁalé WenkgHréle Sdrfl@s bldcRr (Perspex) with a
e

exanple fromthe inlet. se alignnent holes |ater )
thi¢kness 91 40 axm was selected for the supportive layer. A recess was fabricated in the

U

supportive layer, so that the recess is able to accommodate the absorption layer. Hence,
the supportive layer forms a housing for the absorption layer. The recess was again
created by means of CO, laser drilling. An internal square shape was excised out of the
block thus forming the recess to house the absorbing material. Thus one side of the
housing was open and was later (see below) completed to form a hollow space by placing

the sealing layer on top of it. A 3.0 mm diameter alignment hole was also CO; laser



accurate alignment during assenbly. b) Fabrication of

the Penetrable Sealing Layer [0146] A penetrable
wek@snisoseal i ng | ayer was made of acrylic nmatBCT/862005/000241

obtained from3Mw th a thickness of 0.025 mmto 0.05

mm The quality of this material is simlar to those

. eri al,s ed.in projectqr transparencies. The
arifl] 8 seriphERdpbcBhob E teske o1t e st s 8B ationg of the two
1 485 RARYETsdnR dIfpAnd i | | QL
ar%ér)%f or med sasn'pl e pr oggggﬁ)%lh%tﬁzgﬁoﬂgg%fdlc%.gké%%%ag[ﬁ)aeﬁet er,
see above), so that the sealing | ayer woul d conpl ete

the chanber. A d)dtaboicationiof hi Adbseiptiorel.ayerss- shape as
shown in Fig. 3B was nmade on the sealing |ayer. The

r - S, posktipned to-align w
[P Bt 853 ER R PR P Rl Sl Bt vas
obtdimsd fioheWinhnae Two aibddyeisof the nittdRIhieke fatdrfAPwere prepared, the

fir gr ocessi ng _chanber. The (i)erf oration area was coated

PR 24 R thickapad they seepnd epn 0daamathick: dine datajeb dimension of both
[ ti: : r-j, cat . UpROL.Live .
subfETEs 0% Eltto B B of ARhAS dinson fr BPBRYibk tEscribea
in (cRlia drdek t8 2110 wnthne xwd Zublagens 10 R reradtiyains tectiusidgl Wl hdle with a
. bl ock éPers ex) wth % t hj ckness of 4.0 nm_ was .
dlﬁ%@?ﬁé&) §SHoringHe B sEving wrer (apdrthuntheetasaple wiacessing chamber)
I r a .
vl BRELHSH B2 1.0 S SHARRIAI SOl BRI IERTA i
croshghapeppehawiv in Fizy 8B Wax ganeeatébinsthagedomd subsbsorption layer of 0.2

ahsor pti | ayer. . The recess S aLn greated by. .
mof, B Fhes R ot BF ch e RGPS G v g oo Snaps to align
withdle Ehfer € heQidss Rhapgd Ut thé p&letrhieSedieThytg. t he recess

to house the absorbing nmaterial. Thus onhe side of the

housi ng was open and was | ater (see bel ow) conpleted

t o f or mepFalticationsefzac€himnbgel tchowsetthe Ehetidn ¢lgaphlsarer on

top of it. A 3.0 nmdianmeter alignment hole was al so

€ | . . ck. .

(RabrASaRbet RoBBfE e Rlmb e Qlind ARARE: Sio Befifliowured as

deswribéd shvyesAn2.@mmynnEn0 mmegdaratleningsm thieckpwith esthidkgess of 8

e I S N P
aboRb} esd bEhe S8 7Bl Sfer Abed mwe.mﬁnﬁ%g ng‘ﬁl‘igf W selected to afford

Wiat man. Two sublayers of the nitroc ose mater|
heafipg eandr eqrdingdat ahiaster rate withow. Mephanidal cleforamation.h@he chamber

on ne. Q. hi ck. The l.ater dj nension. of both
conffiP B R85 Rl $o RieniiF Bty SlHEE hHEDFeRdr e placed
(cf.CH.geF1gi118C).0A dolieertioHsl MitrStaBE; subleds bR BppendorMmrf®be.t @n thus
allow the two sublayers to fit exactly into the
be ¢sysnigefly nsed s anvglytipnchambse ad reyersitds e phiiced) into theneghamber of

ainf R3O RalcihE g B PPl AREBSR On T oyer o 2.0 mm

thi ckness. A perforation line with a
) Assembly of the Device of the Invention

[0150] A 5.0 mm thick stainless steel fixture with dimension of 100.0 mm x 50.0 mm
was used as a base for the assembly. A long stainless steel rod with the diameter of 2.0
mm and a length of 200.0 mm was mounted on the four corners of the fixture. The rods
served as the skeletal frame of the device. Hence, the mounting location of the rods is

constrained to exactly align with the four corner holes of the sample processing chambers,



cross-shape as shown in Fig. 3B was generated in the
second subabsorption |layer of 0.2 mmthickness. The
weenwrmeri3ed the cross-shaped perforation |ine WesT/SG2005/000241
positioned to align with the center of the cross shape
of the penetrable sealing yer. e) Fabrication of a
Chanber to house the Elution chanber [0149] A chanber
penctgldlatsicpling 13y6rss Ang| VPPPHYe Jayay (@ﬁazrb@@fptmslayer is smaller with
f. .0 Mm x 32.0 mm
res ngr@s‘:%ﬁﬁfn n(ﬁ?ﬁgqﬁ% (%(rﬁﬁﬂ ﬁgﬁﬁi ?1};[ ness of 8 nm was
@@ggﬁﬁg soGnp e STl by @E%*agﬁlg%h%&i it Ble chamber
that agtees ts hdusebihe eclutidr nhamhﬂrn The ¢op abeninag ofehiscthachben was then

afford heat i ooling at.a faster rate w thout
covieErdrby2 pepetr, 3@1%8?%%%6%” Saéﬂ}ﬂ?ﬁ USont ai ns an

ﬁﬁ%ﬂgﬁ f unn ptfl r%:)E?n aeyeb %)Io%g)tcglvgs %g&nted’] on top of the

chanfHeY %{H e fl's'eal'i'ﬂg,;:fa%lu 8 tWY %ﬁbl§§er§ Bf BRPERERIHon layer were inserted
m cr ot ube, can be conveniently used as an el ution

sepatutelpeTha (10 rrame ﬂsclblsybatb@oqbltlan eldyerrnwes tlmrtc&u aﬁl‘s% rThefreafter the
th
Subﬂ*g%oéﬁ%%ﬂmf"ﬁft@ef B0 roearel B BB PN R 51 g 0 .

S5 e BT s
layéis $ @nﬁ% thé shippttied Riysl RESa hb@dhg, l8d coinpletéshlie dampRipocessing

mm and a | ength of 200.0 nmm was nounted on the

chamahgr Ié@mélms mnomélwb%tt@pbed trheithep glemeat fisd. Ber ﬂlﬁ@ssembly of
thesci%%l ! fgeafl e9fw gl?lge&j&)\/é letEANe ﬂl@g #P{fl d¥mber in a first
rods xac al'rgn

| GCatT O 'S con tralne
stepd Fdt thiz u‘rpdﬁé twors@elﬁngwhl_yas vadre ubel foarptiechanibeesGnegealing layer

charrbers enetrabl e sealin tLa yers, and suppQrtive )
wap gpplied {a Fe mmedpe .oaﬁnmayﬂ% 7 Sample Prepewngwf«a@@sre gt described

R HEE R —
The tsedliigekyerst werke ﬂused t(r thet ¢hanblen wbiag dilieon gloe v‘ééltlt the penetrable

seal g VBT AEE TS COTEPe eRroRSpER G B e g Qluh gy lgp of the
absdhtiteh 1aydtl Hbﬂ&nﬂﬁl Hé@smg Qf BxélabborPasis1ayer Wy cddﬁﬁeted in this step. In
absorbtion | ayer see above) was nounted on top_ of the
thls; emfigrationg the w@x @thcﬁ@mga‘yéﬁ’ on foreof the abeesptig fayepfwhich was
b
o 8 BB ISP BE BRI i T, and

theldipperdiivt edyet h@s %nttap 90 et shambkthat se@vesGo 2iotse theslution chamber,
| aced on to of the subabsorbtion [ayer of 2.0 mm

aSF 1@3%110?!461’16 ép Fihte seal i ng | ayer conpl etes both the
housi ng of the absorption |ayer, i

§83db e \wycleaglelayemng a SURBRIGYS, daye&n%p e%%%mne@.‘/% gnd a sample
|
e SRR SIS ST Rl 0L AP OB . T

device was ready to be used for four processing steps and one elutlon step

Example 2: Probe Fabrication

[0155] The present example illustrates the manufacture of an exemplary probe in the

manufacture of an exemplary apparatus of the present invention.



the device, a sealing |layer was used to conplete the

sanpl e processing chanber in a first step. For this
wEopossos wo seal ing | ayers were used for eachrChaaines/000241

One sealing | ayer was appljed to the remai ni ng openi ng

of the sanpl e processing anber as descri bed above. A

second sealing |layer was applied to the inlet of the

s arpabripatigre ﬁhﬁgloanwm@naryrﬁeregad i(onfer §heath) gkthe Probe

fused to the chanber using silicon glue. Wth the

35§t TRPhENSP %Jﬂrﬂz&y' NE rro&"(()@cé‘ld ¥hdattest ﬂfée}?]l%t)@ wdshfrmed as a

pr ocessi ng chanber " was nounted on tO
cylimdscal pube rant apaste. upHefibigh ddnsith @Qmeﬁyl@ﬁ maferialb Jbe dengshy of the

Iaer onpl e dlnthlss 1
tubg S RS FERER PHE ach AR ORI 4. e B ooy ipjerg! igeter of
25380 'l‘ﬁéllféﬁd | GEYIRE , pr%h} C\bhﬂbﬁscah%ablﬁﬁloﬁﬁtetﬁpuﬂémhh magnetlc core,
supportive layer (form r;g a housing for the absorption
togethgreWith @molarnlsewgm Eicaied ein| & penargigstemas @p Qﬂd'}! by injection

oL e iRty BEENEP PR B P e 7

| ayering a support ive |layer, an absorgil on | a and
a sanpl e pndtabyisatign of e EereRed withse Magngtic Er at

its | ower end was repeated three tinmes. The deV|ce was

to..be.u four proc i st e d one

WS7Y o upaist BrodharianoegR BAtF s ARsiirion 7D FuBfRdq dengtt of
5.0RERSPIN mBHRBP bE thé h?%tf raﬁ!! @ $nrh REATBRULGRE ol Gsifg ghie. The rod was

exenpl arg &robe in the manufacture of an exenplary
aprapyparately 2060 mméong: esent i nvention.a) Fabrication of

the hollow primary Core Rod (outer Sheath) of the

Probe [0156] The hollow primary core rod (outer
Ex& ﬁ)AﬁEnﬁHﬂﬁopﬁlﬂﬁjpﬂMué of thirdn&éntiorcwith i A gisgatidn letor and

and made up_ of hi h den_S|ty po| yet hyI ene mat eci al . The

| engt h of aVigEl¢a) g (Lingat,Motion using,| 2Rt er

di aneter of 4.0 mﬂand an internal d| ameter of 2.5 nmm

Ga t

(338 T rRisshC B BE AP SD R AR R AR Bmpary agitaton

motataht aaleeideiof tige Iﬁ'emt aiventsdre(as dsscaibed alsbved it thbynanufacture of an

i njection nmoul ding. The hol | ow prlmar core rod, and
exqm@a@r?@p@rams Qﬁéhepfeé?méavwom %A‘HPP%& mgtprgpd a vertical

1&1@% &&%ﬁ@gﬂﬁ,@g&onﬂ p [0157] A cylindrical

neo mu tW|t lameter of 2.0 mm and a

L(ﬁ'ggf hefp réb@ (B BRENPRUDY QfhsOThsbrtddl GhtB ﬂfe devic® tha had been

talnl ess st eeI rod using glue. The rod wa
maapfacoxédnastdesgritedon Exampleoln g\ peke hplder was S’é@éfrdﬂqbe@l%m match

theAgl@%rr‘ﬁ%%g‘ie?f@B 1262131"(‘)EF e@g' S%thgﬁeﬂ gVaﬁ I e }l\l/lg\tﬂ) cal ke with
bedrihks 8br rORRioR! THE ProtRX RN Svds! isUé %raattﬁaehlhg eanaqembmgltn@ hollow

of "an exenpl ary agitation
primary core rod of the probe in a manner as depicted in Fig. 18B. The hollow primary

_‘LD

core rod of the probe was attached by friction fit and was removed by pulling using
minimal force. The probe holder was fixed to a stainless metal plate (see Fig. 18B). This
plate was used as a base plate to mount a DC motor for agitation. The DC motor was

connected to the holder of the probe by means of a belt (Fig. 18C).

[0160] The base plate with the motor and the probe holder was fixed to a vertical
guide. The vertical guide was made up of lead screw (cf. Fig. 18A) with supporting

frameworks of acrylic and aluminium rods. To allow for control of the speed of the



not or and a device of the present invention (as

descri bed above) in the manufacture of an exenplary
wappanaes of the present invention. In this ePQDSGIOND00241

a notor and a vertical gui i are part of the apparatus

of the invention. [0159] The probe (cf. Exanple 2) was

inserted into the device that had been manufactured as
mofgs ¥ FTaseanRgetadia plapaloguatysen e srsrd smaiigstram) 1@apaytor 30 rpm.

e

Th@‘rfeox%g Ioﬁtl‘f S%r %Na ‘ﬁgél&ehﬁl ggcvrec e% ?%sg d‘&% ggﬁf?x&a by ﬁl% vertical
gulkie dyimemms ofa honzardthloshaft Thhis p;he)b eotild| ratualipde usimed t®achieve the

attachj and r ving the hollow primary core rod of
reqﬂ‘ﬁg?ﬁYFLg’gthWK’nﬁ%W@ngés depicted in Fig. 18B. The

hol I ow primary core rod of the probe was attached by

fr Mﬁw Us&pFma ggéﬁ'qﬁi’s%F %% Exltﬁﬂtﬁolﬂ SAhﬂgAl %gﬁﬁgﬁﬂn

fo € propbe ho

plate (see Fig. 18B). This plate was used as a base

(0181 P The prdudittexamble bbigdted O edd@hpiladyl @Ehcémﬁl d¥¢heBietiod of the

was connected to the hol der of the e by neans of a

prepentt m(vmtgm 14e) appreds0 f The Bagwion, am@nuﬁmtwed hendrgssgmbled as
defed, 6o f4 6 HOLSSE A0 s E bl il AL, il S prgmber

houdsdAgn \bhitlbnschlﬁmb%t i was us@dreovkicactoDed@itey Virgs RINA. A conventlonal
alum niumrods.  To al]low for control of the_ speed, of

migraRibgs Bie-lopded,ith Yh b of steril dgienised MetTe had ﬂ?é?n Plased into the
am&g :ﬁlﬁge n The | evel of the
Chpro gopﬁglg Ige devi Hep\g&]f{eﬁx%%ggegfsr} ng was regul ated
by the vertical guide_by means of a_horizontal shaft.
This shaft coul d marflYiFy BYAEXtEation, achi eve t he
require level for the intended process. Exanple 4 :

[6162p The heryhip pad plassic fsedlidgNhateidblsaskd o tl§ @xperiment were treated
Amplification [0161] The present exanple illustrates

OVed‘ﬁlgéRE’#BIOalr M HEp pé daterdreaind wille RiNase g4p bl f%@fﬁbl@@é?wgnostlcs
[
ActfSh T 9581 S5 JRRSLE RIS e o R n AL eyl SF rBERE RNA
was penidrenedrin dessindgpendantidersticahekperimentsanber to house an
eI uti on chanber, was used to extract Dengue vi rus RNA.

conv nt| onal mnjcrotube, pre- Ioaded with 50 of
E{lér"l e st 9 theclivesample PrRcessiRgEFhagibsrewas Pﬁe@af%wﬂh 250 pl of

h e C )
s RS 30 Uit B 00, RO cLbls pEAAER, Bl it e
diagetdriof g umb’éwnaahﬁradaazﬂ into theimsixexaeXk vokante (yﬁelr@nﬂroé &0%0ethanol
wi vaartgrI e%ﬁé&ﬂg WHCI gg%egggqe&rmt h Eg}s-?gfmgl)tgﬁhﬁrg \']\\I&gted below
thel Higd §a91'3@é HEksing irambRAt fR nwas-'f-ﬁ‘x?g Q¥dps 2Fbi ARisObxperiment, four
Dengue RNA"was perfornmed’in three ndependent

prchssmg chdmbexpdor dieumt washing steps were prepared. A volume of 50 pl of

B_)

deionised water had already been introduced into an elution chamber that was located in a
fifth chamber.

[0164] A 50 pl whole blood sample was prepared, and was spiked with 15,000 pfu of
inactivated Dengue virus. The blood sample was injected to the first processing chamber
for 15 minutes for effective lysis of the cells and binding of the nucleic acids to the silica
coated magnetic beads. The plastic probe (as described in the fabrication examples),

which was already situated inside the processing chamber, without the inner magnetic



[0163] The first of the five sanple processing

chanbers was prel oaded with 250 m of lysis buffer and
waa@7/113e3 bi ndi ng buffer. A silica coated nmagPer/862005/000241

beads with the dianeter of 5 umof was introduced into

the mixture. A volume of P4 m of 50% ethanol with

wat er was i ntroduced to the sanple processing
cord:blﬂﬂ‘ié&t;ﬁwa&l\b%dho weitate tincmixreb fromthelpgodassing tisrerasecompleted,

f _For this.. .
the Gier MEDIoDP GHHE g WRBRELE IO R Eed dfior b P HGRggRiRegtion o
llluafa?éasm\ﬁ 9159[ £R 3R uted Mty QIIEHEkilRA nilgn&ic BN sed

ter had al ready been introduced into an el ution

[@T@S]bﬁ{ b8t Wias teomabRici Beads bbiddtoc hiagdetrated Qﬁeﬁééahﬁg layer,

50 m whol e bl ood sanpl e was prepared, and was._ spi ked
thuS/\mthbl@n@ﬂupif cprﬁactuqfatbcusa@p&jpm@ﬁ@m ohangher Wite thg @bwrptlon

N T T

chaRibeli MGe@htidhef %k@lﬁg aay&saﬂdoaﬁdaq)tﬁml ot &1eC§1qjeﬁﬂ1tant occurred
magneti c beads. The plastic probe (as described in th

almpstpsinglenesnslyx Ehep pensjration wem copEolisd byally verticghewde (as escribe
in flﬁgl&(f_?glfe){lgegglpgfe eﬁ‘ﬁé B??b%%gg)seercure %xél@ 4h dhd'fe g'uﬂﬁ(? fevel in the next

was use itat
saniple ippdRssify tcBamb&e Iﬁrthfsemlﬂg ;iromsmgschambpﬂ at wakshmg1 step was
core of the probe with a nagnetic end was | o 8
pertprimetl| ‘Blq BT FRENEHGAOTEOL] thP RERheaYaY T§thacted - m§ 2‘2 R 3hefeby
I I
allo%x@é'%l?ezﬁeg@a\%g ?)E nt?'hgtneﬁ@ B! 1h°tgeé g%gﬁi%%'b%fﬂ? ?&53 nlifkES Ibefore the

e magnetic und to 1t
innpepebe atasdotvesedsami o laagedtectivehpesitéart &ifl Fighilay Theupenetration

I R TECT T e
tlméﬁfbﬁgﬁlﬁ& MURKE! SaRelid 48 the sanpl e processing

Penetration of the sealing |ayer and

9{ B e 'lo@ésttcﬁﬁmﬁéfpﬁi'h[&t RAled 08 GUdUBThgbfERt elution chamber, the
Si mul t aneously. The penetrati on was controlled by the

proberwhich had mmreagn@gc beadsrhioyad tits esercd sha Prtien %hﬁml@r gyhich had
beelnl,Rge-ﬁ%%%{) d v\gﬁb? ?%‘i‘%le%nﬂg& %a%eﬂniggﬁu{gle&h' (‘Jatﬂiulcﬁe}ieqy thBans of the

e 'processing ¢ 'S sa
hotpla@B8&Ed Belovahb elutian Whahbar gcs F@D 18B3% 'Ehertémpem‘ahre difthe hotplate

I nner rm%netlc core of the pro S retrac eld U@gﬁ
waseetrith05P NEEBHY, @l F1BiFi thiglett e fofremdbe svrisedrietlice ailanagnetic
beAdQ gﬁke e %@% gofu@éte& R cRaribidH&on ARTOEBafidle 1 nner

'owered again rnto a collective position
(cf Fig. 15). The penetration cycle, the
re-suspensi on and re-col hgPCROTestycl e, and the washing
cycle was repeated three tines to purify the RNA or

MR R ERICHES S A P

whihab§: g‘é’f”l‘ﬁﬂe befl Mgﬁuﬁ@%ﬁﬁ 0 ¢l beafR JTPURInOwhas prepared with the
entered the el ution chanbe whi ch had beenbﬁye | oad

setwipt ﬂeaﬁﬁnmnqmsd@ me@qdmfﬁr énvittagan), A mdE NI Re Ao (MgCIz, 0.5
mg91¥11 EE%”% Syber Greenl, 1.25U Platinum Taq polymerase (Invitrogen), and 1.94

pl of eluent (isolated by the method of the present invention). Autoclaved deionised water

served as a negative control.

[0168] Real time detection provided an amplification plot depicting the fluorescence
signal versus reaction time expressed as cycle numbers (see Fig. 16). An increase in

fluorescence above the baseline indicates the detection of accumulating amplification



hot pl ate | ocated bel ow the el ution chanber (cf. Fig.
18D). The tenperature of the hotplate was set to 650
w@edogiouspst o el ute nucleic acids fromthe surfRCESGL005/000241
silica coated nmagnetic beagf. The el uent was then
coll ected for characterization and eval uation. b) PCR
Test [0167] The el uent contai ning the RNA was
prodiietr X‘Bteeer i fizdd dleoragcarse tareshold girﬂet @!;cmeethe bamhuh, the flyorescence

gy el i Pl g eftn e Bt T i Sl ff s of

cydlelhiiibers| 130 ¢dlledenle tﬁ)realdlﬂt/hdrﬂﬂf& (oA wAlu&DSA Ct valucdis Wdﬁed The
BSA, 0.2 x Syber Geen 1 25 U Pl ati num Taq

smg](l)eprgh,l@ pggu@el(, ﬂm,ﬁuﬁ,h@rgt@@e 1e§,1§| atespgctive fhrorescerggrcurve located in the

am hﬁgeltxl%haﬂ d 61% Qap 89 éﬂ?caﬂ £300r. }Iﬁg %{féﬂe? %s number, the

ed elonlse erve as a negatrve

slo®@f bl Qinphﬁ@alﬁ)&]ooﬁeﬂl andi tl‘releéeitdiet:d)mes gistivgudgdbRnfrom non-specific

anplificatjon plot depicting the fluorescence_signal

backgrayd Tpasiions-onn ERHREraEQR PES @wegﬁw@%m%u%%@e method
I

of Plelorescil inviRibAERE 3% Rebilicl HTIEREC TR UGt mumbers were
obtainetli fi cati onpr oduct. V\here a fixed fluorescence
threshold is set above the baseline, the fluorescence
signal thupipsyass this thieshol d atcp(c@élt abedtol®
point. As tinme is expressed in terns of cycle nunhers,
a Emsemﬂmwtimyﬁha lthreshol JI nunber (or val2t§el)7 or &

] | P
et LIII S IIUIIUCI

fa?lfeﬁ%‘rti'i“'&n RF"Efzt is a respective fluord® ce curve

I OpaloRfied WatleR@PI 1 T1 cat16n plot and the gqas3t er does
anplification occur. The hiigher this nunmher, the

sl ower an anplification occurs and the less it becones
(01591 sl ican &gl seehir fromn tie- speve i date ahd dkigureut’t] fluorescence signals

reactions. An jllustration of —ohtained orescence
R K golefian RERRSHODRER Y LBaHEPAPE S BHFSGH davention
océlﬁre‘a%'b%ﬁlﬁjalgznfagieg ihn &1% sigih€ of Thd A¥MYe @bnﬁb‘l"h%isslndlcated the

wer e obtal ne 69] can be seen fromthe above
Suai:asﬁulam@hﬁcgmreoiil's'olafekidﬁiéscence si gnal s gener at ed

fromthe isolation product obtained with the nmethod of

[ ME70P RS © Bbov e ViBliétRiond Ceatl I Rdomphsiiant d@bﬁym&as@fe rthe various
than the signal of the negative contraol. Thi

embadimentseef thp @resgriciayention messly sareato ¥4 ivthe gleﬂea‘tt%rahng prmmple

T
or SRt T Ao DR ARy, BT 9050 AEATREDILR imvnion
desombed thefein ie sigdply d@ivee] foothai itlustratddhembiodisieatsastdihbglevice and/or
principle of the said invention. Accordingly, it
apRHYYS-d not be construed that the present invention
described herein is sinply l[imted to the illustrated
enbodi nents of the device and/ or apparatus. CLAI NS




What is clainmed is: 1. A device for processing a
bi ol ogi cal and/or chem cal sanple, the device
weowpoising: (a) at | east one sanpl e processi NECTRGIIOEN00241
having an inlet at a firstéﬁpd and a penetrable
sealing | ayer at a second d, wherein the sealing
| ayer forns at | east a part of an inner wall of the
| e processi ng chanber, and wherein said sealing
| ayer is adapted to seal off the sanple processing
chanber fromthe environnment until said sealing |ayer
i Vipe medlaiatedds:t o form an outlet; and (b) an absorption
| ayer, wherein upon penetration of said sealing |ayer,
said absorption layer is in fluid contact with said
eal d I | f ' fl ui.d . ..
BT et O Booe g < ol BRI HBRAAL Riile, b bflieq sogmprising:
out | _e(a? 2at 1¢43e ofe¥InG e BFoeLiss \ChahfBeFhAVif 4n int1SE §'6st end and a
the inlet of the sanple processing chanber Is
seal abl e. p@etrahle sepdingdayenetosatondendy clainms 1 or 2,
wherein the first end and the second end of the sanple

processing c Rersan thersealéngaleyen foymsspbesstrapastefandinherwall of the
4. The deﬁgﬁgggﬁﬁgﬁgknga&gepgﬂdone of claims 1 - 3,

wherein t I'ng IFayer "I's "penetrabl e by means

sel ected frowhblt GafllRedlHpS 15t NY Qéap@écﬁst?%ﬁ%l off the sample
mechani cal force, noisture,” an electrical field, a

magnet i ¢ HrPegssing schammhay dram the repeiranment, uatilc beid realiimg layer is
pH of th ' Q i.sed..in the sanpl e processing

chanber, %fgﬁg‘yéatg%/&cfgpr{[}iaﬁgwl%a?(ger eof. 5. The device

accor @) Noad SHsBMioRNEveR [ - eLpt: . .
absorg)?i on | gy rlo?s%p,)eh‘gtﬁl?%g{]ﬁé?oé ﬁl eFﬁié@thenv%)gse&lgg%%lrngi l%er’ said
to any orabsoifptioh ddyws islin-filid cohiactewith kdid sedlirlayérpand is capable

| ayer is contacting .the segling layer. 7. The device ]
accor di ngofag’s%rﬁylgoﬁ@a G%eﬁeaiflff’ég ial-g sgmplegipegssing ghgmber, via the
penet r abl gytegal i ng portion that forns at | east a part

of a wall of the sanple processing chanber, said

sealing portion conprising: (a) said sealing |ayer

2pehkg dgvice accorlmgntalamt I otwherdierthé rinkktiod theadainple processing

Iqﬁgr has an j,nternal surface and an external surface,
amber is sealable.

3. The device according to claims 1 or 2, wherein the first end and the second end of

the sample processing chamber are coaxially opposing each other.

4. The device according to any one of claims 1 — 3, wherein the sealing layer is
penetrable by means selected from the group consisting of pressure, mechanical
force, moisture, an electrical field, a magnetic field, a change in temperature, a
change in pH of the fluid comprised in the sample processing chamber, and any

combination thereof,

5. The device according to any one of claims 1 — 4, wherein the absorption layer is

penetrable.



wherein said internal surface forns the at |east part
of an inner wall of the sanple processing chanber and

wo b@7ext3es nal surface is adapted to seal off tPer/Samos/e00241
processi ng chanber fron1th§7environnent until said
sealing layer is penetrated’to forman outlet; and (b)
sai d absorption layer, contacting the external surface
of sai d sealing |layer, wherein the absorption |ayer is

6c abhad Hevies a@s@gfgng.t@u gny long @f chiimaded 5t miwreih ¢hechitmotption layer is

u he sealing layer, via the outlet.
SP&#ﬁgﬁgg@&%%agg%%$'lng to any one of clains 1 - 7,
wherein the absorption layer is detachable fromthe

75 €Bhé BEVit&N@ordiflg td By 6&(3! bf ﬁlaﬁﬁs ¢ |—35 ”& ‘)é%g g g@nétﬂ%le sealing

absorption | ayer is replaceable with
ot PRItOR s fpmisost leasy @rpartief a Wall afdhe szenpif: proceksing chamber, said

V\hseeraﬁ%gg&lggn%ﬁl%l g @gl ayer is replaceable with at | east

one 0 rsea yer. 11. The device according to
pher.ei e chanber is
O%ﬁi éga'}wﬁ%&keg%?ehe& lélallgmcalr rya?ln(g]ttgﬂt a chem cal or

b| oI ogi whdreinr saide sealing Jaycf s davinteenad Gagmel Agl b efleftialsurface,
11, erejn t%e ned un1for carrying out a chemcal or

bi ol oYRTER ¢ duewal suRfice formsntlamat least payt af @pdenerhwall of the
parti o)

7 e B NS0 1P g o
seal isagpleapmcessingh chanebenfson the envirenreent et whidhgdling layer is

bet ween s r st an nd penetrabl e sealing
Iayer@niﬁae%?eoﬁ%‘\ﬂné’é‘ EB(?dI ng to any one of clainms 1

h SOr on aye ses .a
L &7 ol SBR BPRSORRLAR XSl THEBRER S, $88he rover
The dehdreia the Gbsdptign 14yeRRY cqiableodf ehsdithg Huid Feased from the
wherein the absorption | ayer conprises at |east two
sub- é%?é‘é'i’ﬁ‘b rBeR P%fg?&rﬁféorwf P sealing layssonptheautlet. 16. The
device according to any one of claims 1 - 15, wherein

t d dr ophi L.i ¢ .
8BRSl ) Bug BPELERLTC. o @i o Pommtos dover is
cldetarhdide frohretheisealingdayeydr ophobi ¢ material is sel ected
fron1the group consisting of a cellulose fiber coated
i an hydrophobi c conpound, a_perfl uoropol yet her

9f i EB? devier af dainy 8+ wherriarihe abssaptiomlgyertineepiaseihle with at least one
aGHRY, g m 16, wherein the hydrophilic
natef%gﬁgPs sﬁkected fromthe group consisting of a

fl ui d-absorbi ng polyner and a cell ul ose-based

100erter device of claim 8, wherein the sealing layer is replaceable with at least one

other sealing layer.

11. The device according to any one of claims 1 — 10, wherein the chamber is filled

with a medium for carrying out a chemical or biological process.

12. The device according to claim 11, wherein the medium for carrying out a chemical

or biological process comprises magnetically attractable particles.

13. The device according to any one of claims 1 — 12, further comprising a second
penetrable sealing layer with the absorption layer sandwiched between said first

and second penetrable sealing layers.



19. The device according to claim18, wherein the

cel l ul ose-based material is selected fromthe group
weongiost3vhg of a wood pul p fiber, a cotton |i nPE&r/SG2005/000241

rayon fibers, flax, henp, jute, ram e and cotton. 20.

The device according to cl @%m 18, wherein the

flui d-absorbing polyner is selected fromthe group

consi sting of foam a fluid-absorbing polynmer powder

14ndhe dpuicy recordimlg. to2dny diteeoﬂd\ahmlaettﬁ),r whagit theaabgomptien layer

cla rein th i,on | ayer . has t he
R R R By e e
| east the volune of the sanple proceSS|ng chanber 22.
h g Chai
13 anE RS RHIAE Brh RN QO] 18 [hekin R bsorpion layer
| eastnpoises aifldast twbesnbeabsbmptiop layefssﬁ' istyilax abbarpiiciay.
and/ or biol ogical sanple, such that the outlet of one

device is in fluid conmunication with another device.
10.3 The devige greoading do a8y Rge 06 ckisys el drwharginthe absorptpon layer is

I
S?%@%@S&ﬁ%‘dwﬁ% e e BRG 6 o any

one of clains 1 - further conprising a

17.he hHQﬁVﬁéla@c@JdﬁngtH claith. 16] Rheftsy itk hydi’bpﬁolﬂb liﬁzftéﬂlzﬂ)ﬁs selected
t hereof , according to any one of clains -
whefFan nthe haropn| equsisting hef' gapgilubossr Sbeis §Pzﬁgd cwﬁhb@r hygrophobic

e L e

27. An apparatus for processing a biol ogi caI and/ or

18.h &Rt davics adttding @ilking i1 69whdréih tﬁé hﬂlcﬁaﬁﬁlh@ ReatERY iTlected from
conprising: (i) at_|east one sa processi ng chanber
havhegrosn cpasigtingaf aflyidalsorking py anea ap‘éﬁ seliypsccbased material.
sealing |ayer at a second end, wherein the sealing

a of _the .

lg.abfﬁg éie\glrcggnécg);rdlﬁgqc t%a Fe)f;%r %h%geu% r&ﬁ‘l%{os 8Led m'flte Hgl is selected
| ayfeom itlse gbapticedsittihgSeRd wobll pulpefis@nplcettdi Garssiapéh fibers, flax,
charrber fromthe environment until said sealing |ayer

s hsaWeiytaraniamdi@ftiftan outlet: and (ii) an

absor ption |ayer, wherein upon penet rati on of said

26. eﬂﬂa ??wc@%ﬁc[o’rdlﬁg' segi?l anDWh%f&A ﬁ%eizulhsabk&b{ng%o(?ymer is selected

con g’ layer
from the group consisting of foam, a fluid-absorbing polymer powder and a
polymer gel.

21. The device according to any one of claims 1 — 20, wherein the absorption layer has
the capacity to absorb fluid of a volume equating to at least the volume of the

sample processing chamber.

22. The device according to any one of claims 1 — 21, wherein the device is adapted to
be securable to at least one other device for processing a chemical and/or biological
sample, such that the outlet of one device is in fluid communication with another

device.

23. The device according to any one of claims 1 — 22 comprising two, three, four, five

or more sample processing chambers.



capabl e of absorbing fluid released fromsaid sanple
processi ng chanber, via the outlet; and (b) a probe,
wob@reirosai d probe is adapted to assist in theCT/SG2005/000241
processi ng of the sanple. 28. The apparatus of claim
27, wherein the assisting i*ff the processing of the
sanple is selected fromthe group consisting of
selectively attracting target matter fromthe sanple
24r dbedevingachedigto, anyranesfaldimsd -n2a, tferthedr wbmptikiag a thermostatic
chai%gr renoving matter fromthe sanpl e processing
cha , agitating the sanple and regul ating the
tenperature of the sanple. 29. The apparatus of clains
7 ; i j : in .
25 T8 deRoc Y PR B gt il BATBASQPEARREF ", wherein
apphe mietof tfe samplaprecesting|chamberds adap2&i towbeivwd mprobe.
probe conprises a head that is adapted to selectively
tiract target matters. 31. The_ apparatus of any ane
2& If[‘? g?‘ﬁﬁe gepordingyto apyyangiof clagas br‘@%ec‘?%mﬁeﬂé’éé hgpsing.
bl ades, hollow cylindrical structures or other elenent
ur, ' e r . f _any.one
28 AP b VoGl e s Mlotodey O BRI iRl o Al
agita ' : .atus of claim 31, wherein
t he aﬁa%fiegétg%g?“ﬁ%ﬁ%@ c%'i ndrical structures or
ot her el gyemtisast Wk AAGidErobR8ing YhembBdhAfify a6 3ALES 4 First end
protect a part of the probe. 34. The apparatus of
clai m 3 1 ond3ppengtrahlesealingdayer ebesdcondigadbt ed to
agitate fluid by neans _of arns and wherein said arns
are adapt ed Whetgindfg sealingdayrs fornas atlepst pagof aggnnerygall of the
apparatus o | BB 34, wherein the probe
has rragneti%:mgd?ygﬁfggétglﬁ%rmgnet&l’%ﬂ%roperti es or
el ectrical chWheges.saBb.sedlig dppar &t adappdd aoyseaheofff the sample
clainms 27 - 35, wherein the probe i.s adapted to . .
i ntroduce tHQOSSTS| %‘Wﬁﬁa%&ﬁfﬂ&wgovw&nﬁawgl wi¢ s¢pling layer is
the sanpl e poRESed M brah@ ke, add. The apparatus of
any of clains 27 to 36, wherein the probe is adapted
to creat@i)am abokgtion laytheviesiatupahl ense@tionnef by aealds layer,
mechani cal ngans. 38. The apparatus of any one of )
clains 27 -Sayabsprpijon; layerHs 1 fui coptact mathssashpealing layer, and is

processing chafiRess laBscible@Blft released from said sample processing

chamber, via the outlet; and

(b) a probe, wherein said probe is adapted to assist in the processing of the

sample.

28. The apparatus of claim 27, wherein the assisting in the processing of the sample is
selected from the group consisting of selectively attracting target matter from the
sample processing chamber, transporting matter into the chamber, removing matter -
from the sample processing chamber, agitating the sample and regulating the

temperature of the sample.

29. The apparatus of claims 27 or 28, wherein the inlet of the sample processing

chamber is adapted to receive said probe.



39. The apparatus of any one of clains 27 - 38,
wherein the absorption |ayer is contacting the sealing

wo 20020113d0. The apparatus of any one of cl ai nsPQISEB05/000241
wherein the first end and the second end of the sanple
processi ng chanber are oppoSing each other.41. The

@pggr atus of any one of clainms 27 -40, wherein the
3% d B¢ penagus alaty ans of skdms 3B+ @9, whereinithe prabacampsisesfa head that

anyg el o%kl@htg%ll}gz éct"fe]r[gﬁmgt'ieq%n the absorption

| ayer 1's detac rom the seal'ing | ayer. 43. The

apparatus of claim42, wherein the absorption |ayer is
3t.ePhaappdrhivs Wity adnel ¢fod hin@NE7 0BEwHRARSOH bRIbe! @¥ffises arms

44, éql-ihe %?par atus of claim42, wherein the sealing ’

| ayplades.haflap) cylindisad stinatpreaer ptherelement sorrnendisg thieicore rod.

| ayer. 45. The apparatus of any one of clains 27 - 44,

' | vice i netrabl e seali )
SRS iRt of 6% SRS DRG0 B 0P Grachfed to agitate
safplid®® processing chanber, said sealing portion
conprising: (a) said sealing |layer penetrable to form

an outlet, wherein said sealing |ayer has an internal
33 uhaaepagaits af cleim 8 nwhewin fhacemsyledes; hoBaw ¢ylindrévah sfructures

sur forns the at least part of an. inner wall of
¢ he* M) 6t Slilngioh oo Bt and aractated oy Hotecira et of the
i spashapt ed to seal off the sanple processing chanber
fromthe environment until said sealing layer is
enetrated to forman outlet; and (b) said absorption
34. alks appasatosiof clagn t3 eore3d, evheadin she penbe ivhdagmed te agitate fluid by

| ayer erein.the absorption | r,is capable o
b S B BB e AN s SREC B Bl of e proe
penetration of the sealing |ayer, via the outlet. 46.

351 MEhed BPSratuY O fOAnyABY cBiMRs W7 & 3iMovtdrein tHe g;gﬂér Bgsggnagnetic or

conprising an el ution chanber. 47. The appar at us
cl gieatraagnotie peopertidseor elegtricalchetgesber is of smaller
vol une than the sanple reaction chanber. 48. The

aratus of clains 46.0or .47, wherein the elution,
362h gqur%m%d’gpﬂné(doﬂeoof 8{?15‘_?1%@7@_ ad"RSTeIR B grefeis adapted to
A iftiddace Ghe REBPRS itd Brref ok OBk CamO HY HEIMDHR processing
sanpl e conprising:(a) Providing a device for
pr M@ng a biological and/or chem cal sanple
conpri si ng:

37. The apparatus of any of claims 27 to 36, wherein the probe is adapted to create an

outlet in the penetrable sealing layer by mechanical means.

38. The apparatus of any one of claims 27 — 37, wherein the inlet of the sample

processing chamber is sealable.

39. The apparatus of any one of claims 27 — 38, wherein the absorption layer is

contacting the sealing layer.

40. The apparatus of any one of claims 27 — 39, wherein the first end and the second

end of the sample processing chamber are opposing each other.



(i) at |east one sanple processing chanber having an

inlet at a first end and a penetrable sealing | ayer at
w@a2@eoorsos end, wherein the sealing | ayer fornsPEr/SCEaS000241

a part of an inner wall of the sanple processing

chanber, and wherein said §kaling |ayer is adapted to

seal off the sanple processing chanber fromthe
4ENThe appeeatus Wit ady saé¢ dfscdaihisng7 |-aye wihsrefre misd mbdoepkido layer is

forman outlet; and (ii) an absorption |ayer, wherein

upBﬁmﬁﬁﬁgﬂraIion of said sealing |ayer, said

absorption layer is in fluid contact with said sealing

[ of.:akRse¥ bi i e . :

4170 aopfls G GR0BIL DBRTRY T 29, Wbl V0 S0 ffon tayer is

( bYeRelabicfrog the bsatihgtdiyenl and/ or chem cal sanple; (c¢)

Placing said sanple into the sanple processi ng chanber

of the device, thereby form ng a reaction m xture; and
43.d)Therpparpivg of glatm “2atvheisin thie ebiprptiqrplayenys geplacgable with at least

th ] oduct m xture. 50. The nethod of

cIgﬁﬁ?%@{aﬁghﬁﬁgﬁwﬁ%hprising: (e) Selectively

attracting target natter suspected to be conprised in

44.MenPEpALREs GF othidd £2, whdréif thd/SchREL19Er i replakableaith 4f [ast one

Using said target matter, with or wthout rel ease from
t hothsr sepdingfayier.f urt her use such as for storage,
anal ysis and di sposal. 51. A nethod of processing a

o 7 S B, SR B LS RS gk comprises o
angeRstrablie iatial $RTBh QhatSRirfls a4 Nadshtal parg WP ivedINGT shid) sample

at | east one device conprising: at |east one sanple
pr peessssirgychamhebsaidwelipgPHOR AYIBPTIHAL'a first end and

a pepetrable sealing |layer at a se d end, wherein the

sea@Snﬁ“ Hpene @Fﬁﬂgﬁf‘?‘%@%?"rﬁl %’a‘f"ﬁl%gf an inner wall

of the KASBINCsH ERDS! 1APerChiad HCIterad) Suyhes ehd) af &xfbmal surface,

sealing layer is adafted to seal off the saqple
mg I

pr oceswhergincsrdriaterngl sunfacedfomny theosintesst partof] ansingr wall of the
seal | nganlmefg ;e)rroclesssing chamber and the external surface is adapted to seal off the

sample processing chamber from the environment until said sealing layer is

penetrated to form an outlet; and

(b) said absorption layer, contacting the external surface of said sealing layer,
wherein the absorption layer is capable of absorbing fluid released from the

chamber, upon penetration of the sealing layer, via the outlet.
46. The apparatus of any one of claims 27 — 45, further comprising an elution chamber.

47. The apparatus of claim 46, wherein the elution chamber is of smaller volume than

the sample reaction chamber.

48. The apparatus of claims 46 or 47, wherein the elution chamber is adapted to receive

a head of the probe.

49. A method of processing a biological and/or chemical sample comprising:



penetrated to forman outlet; and an absorption
| ayer, wherein upon penetration of said sealing | ayer,
w@200d/0a38dr ption layer is in fluid contact w tPCE8GZ05/000241
sealing layer, and is capag#e of absorbing fluid
rel eased fromsaid sanple ocessi ng chanber, via the
out | et and (ii)_ a_probe adapted to assist in the
pr OCZ@SII) TRYERE @ hdevigeifere processingy evbidlogéeah dpiloir ogieprtal sample

and/ or £ Frgmﬁ.%l sanple; (c) Placing said sanple into
the sanp cessi ng chanber of said device, thereby

form ng @ &Qast bROsHMpIL bF )
m xture (?o a pr ocesss ol Eeofcg S%Cgﬁnﬁgﬁﬁ%gﬂdﬁ{t%%%m?md and
m xt ure; SZpenh@ahiesﬁabdgrhefyenhtaa secakd enther ei n t he
assisting in the processing of the sanple is sel ected
from t he group VéiHein $he segling layer foemi alegstat partact dnnigner wall of
target mat rocessi ng chanber,

: . ¢ sﬁéﬁgb{olggssgr?grr@g b 1 Al

agitating the's thetenperature of

the sanple. 53Wh-5Pf-§nr§§Id"99alﬁi & s

further conprising: (e) Sele tlge Iy gctﬁd %eéigt&)l néalt%frf th? sample
mat t er suspeeaessing Ghamberoﬁmml the @nvmnminfmt pmaitlsaid sealing layer is

m xture to_th u eof t be; and (f) Using

said tar getpeﬂgtfa? ({'to W{lﬁn&l ‘% ut rel ease from the

probe, f for stora ete

anal ysi s (H)V agb%)%s E)lglglq n H%?I}}Bglegla é’(%r%ldgﬁeagpg layer,
53, wherei rsalﬂhtbsmptlem lay‘ﬂselsahtﬂlﬁ@ toActavith i@ 8éalMBUARY, and is

i s achi eved ns selected fromthe group
consi sti ng cﬂ?%éq é’?t shspehing tfiud frclepspd ff@nb@@ﬂ éample processing

char ges an@hﬁﬁyélﬁgqﬁbeéﬂtfé@ means. 55. The net hod of
claim54, wherein the sel€ctive attraction of target
mat t@r)P@@nﬂmgsésolbglealed/omfchmgamanqm ly attractable

D20 TR 50 BB o e LS Bt PSP HoP Ghe device

i s suspesétsdoahingahction MMl sed in the
bi 0|(%3I cal "and/ or chem cal sample. 57. The nethod of

any EXppsing gpigsreactiqro nEgturerte @eprocesse theeelyi Aymiisgy er product
is penglitated by neans selected fromthe group

consi sting of pressure, mechanical force, a change in
tenperature and a change in pH of the fluid conprised

50i ITht heetlsa@ et cBaiff 49 E&Sed Gomprising:

() Selectively attracting target matter suspected to be comprised in the product

mixture to the surface of a probe; and

(f) Using said target matter, with or without release from the probe, for further

use such as for storage, analysis and disposal.

S1. A method of processing a biological and/or chemical sample comprising:

(a) Providing an apparatus for processing a biological and/or chemical sample,

said apparatus comprising:
(i) at least one device comprising:

e at least one sample processing chamber having an inlet at a first end

and a penetrable sealing layer at a second end,



chanber, or any conbination thereof. 58. The nethod of
claim57, wherein the nechanical force is exercised by

wo b@7prohe. 59. A nethod of any one of cl ai ns BOI/862068000241
wherein the sealing layer is penetrated after
attracting target matter s&épected to be conprised in
the product m xture to the surface of the probe. 60.
The net hod of aWbergmdh@fseahlngdmrJ@mmtw,st ahat of an frner wall of
absor ption Iﬁg% t he device noves the processed

starting materi %JF&F@ﬁ%ﬁeﬁﬁl%chqeﬁ’eanganpl e processing

chamber. 61. A whébiadsad s@ﬁ]h‘nd@'l@eﬁfls Gldakted tf}gsebp oﬁothe sample
wherein the sanple is exposed to a process sel ected

from the gr oRfgcessingichemher Gem(thy eavwzmmnt amnti} eaid seading layer is
(b) a c_on'po %&%ﬁﬂ?ﬂ?‘% o%)dep gll IyS|s (d) an
ecul e Iy

extraction om an or gani smor a part of

an organ Sz"naﬂ Shci] 6950 8y LG BSE0OR 380 enlpe e,
of cl ai m 61, sawhebseiptionfayer heim ﬁl:tad CDﬁﬂCttWiﬂﬂsalﬁ s&iingdi;&ﬁ, and is
fromthe gr ons stl ein s

(b) a nucl el??%ﬂ sﬂu(‘%\crfﬁl’é &Y foPy g2idy %|P§°°essmg

(d) an enzyna{ahg,eplw@g%ﬂ&nm{@) an interacti on wth a
bi ndi ng nol ecul e, and any conbi nation thereof. 63. The
met hod a(@b(ﬁmphgadatpt@rty agniss intheqiradessing 6f the62mpleher ei n
the sanple is selected fromthe group consisting of

m | k (bkBroviding bbl@bzg@émpﬂ/er chgmg l«'mlglanpl e, a plasma

R eLm el A5 389 St RS MRS AREE i v,

sanpl e, thafeb?mmﬁhg@réabtibldnﬁﬁﬁfé e, a biopsy sanple, a
needl e aspiration biopsy sanple, a cancer sanple, a

t uro ) Expesing, said reaction ENRIR L0 & Dredess, sthesshls, forming| @ product
|l ysate safpl.e, a virus culture sanple, a crude cell
| ysate sanple, a forensic sanple, an archaeol ogi cal
sanpl e, an infection sanple, a nosocom al infection
SB arT[hb&nethocD bOdlaih 50N whars ehe &sifitkg irPtRPFbEdsHAB of the sample is

%r bi ol ogi cal
selected om the group consisting of selectively attracting target matter from the

sample processing chamber, agitating the sample and regulating the temperature of

the sample.

53. The method of claims 51 or 52, further comprising:
(e) Selectively attracting target matter suspected to be comprised in the product
mixture to the surface of the probe; and
(f) Using said target matter, with or without release from the probe, for further

use such as for storage, detection, analysis and disposal.

54. The method of claims 52 or 53, wherein the selective attraction of target matter is
achieved by means selected from the group consisting of electromagnetic fields,

electrical charges and physicochemical means.

55. The method of claim 54, wherein the selective attraction of target matter comprises

the use of magnetically attractable particles.



nol ecul e production sanple, a protein preparation
sanple, a lipid preparation sanple, a carbohydrate
w@e@paradi on sanpl e, a solution of a nucl eoti deCT/8G2005/000241
sol ution of polynucl eotide, a solution of a nucleic
acid, a solution of a peptﬁ&e, a solution of a
pol ypepti de, a solution of an amno acid, a solution
of a protein, a solution of a synthetic polyner, a
3&0llhe methadf ofeanyi ane o wiaimb 48 oo Hswhérein, the te¢tuhateR 08h precursor
anéﬁrgﬁﬂ C Cher%fﬁ cal. conposjtion, .a solution of an )
i nSPGEPH 1 SURNEFedA0r i ¢ Gompusedim the biclpgical andfrgchemical
a s@hpld on of a carbohydrate, a solution of a
conbi hatory chem stry product, a solution of a drug
candi date nol ecul e, a solution of a drug nolecule, a
5% olThe insthodfof anyl pnigofielsiatseldi tb &6, whauinhe séding 0fyerisGRhkbtrated by
a su%gen%i on f a virus, a suspension of a )
m CPBOPF gERT S%%O%Hleaﬁw% ERSTSHAS (96 PresReEeByechagical foree, a change

e G R4 Rkat@feYandNEcAhe S PP I 4R fuifFom g&ﬂnnthg ggmplg processing

target ‘matter conpriSes a protein or nucl el ¢ "ac
copathbérner any cahfbimatiop thexepf. 65. A fl ui d separation
device conprising: (a) a penetratable sealing |ayer
dapted.tq forma_wall of a sanple processing chanber
st T hssmethod ot Slagh 37 %(L?ﬁef_{l;th%mc%l}ca& TEBISERBICISSA by deprobe.

wher ei n upon penetration of said sealing | ayer, said

b | OF Vi S ' act. wi th i d.sealin

S RO e o eks 19 W55, SRR ey S S Bneif ot
s antirasting targetr matarssuspeotdiatobbs copriseihin fleUprdduct mixture to the
separ.at i &1 dev%ce of claim®65, wherein the absorption
I aglérrfaq? R%t ed from a hydrophilic or a
hydr ophobi c material.67. The fluid separation device
f ' 6 i Net r.ap. ' terial i

O3 1 Plefolor W1F0fe Be olim 91 G702 Sfer BB e Pirblon fer of he
codedde wintdvea theyphoogsbebstarting mpaeriul rerBaining in the sample processing
perﬂl ulger opol yether fiber and a pol ypropyl ene fiber.
68 Mt | ui d separation device of claim66, wherein
the hydrophilic material is selected fromthe group
CORSi oL £ Loui de . ‘

O AL By Rerat Lme o B8, ehehlh MR s bxposg to & process
dewdlestedbfroml the grodd comfigtingiaf t he cel | ul ose- based
material is gel ecaged E.r om the group consisting of a
wood Bul p cha’&mc T@6H®™Nn Iinter, rayon fibers, flax,
henp (b)] ute,ad@Q@emcgg&E,on. 70. The fluid separation
device of claim68, wherein the the fluid-absorbing
pol yf@r i s aseslldysiad from the group consisting of foam

a fl tﬂ)d' abSa%rep('trggtiol%loclf%nrgglegqu%%h a%n(()jrganism or a part of an organism,
(e) a release of a molecule from an organism, and any combination

thereof.

62. The method of claim 61, wherein the chemical reaction is selected from the group
consisting of
() a protein synthesis,
(b) a nucleic acid synthesis,
©) a peptide synthesis,
()} an enzymatic degradation,



a polynmer gel. 71. The fluid separation device of any

one of clains 65 - 70, wherein the absorption |ayer is
weonrac)hg the sealing layer. 72. The fluid SPOESGLIODN00241

devi ce of of any one of clainms 65 - 71, adapted to

format least a part of a | of the sanple

processi ng chanber of said device, said fluid

separ(@} i on aeinteractivai with pbindingahblecularuhdanyrombimagon thereof,

(a) the sealing layer penetrable to forman outlet of

sai d sanpl e processing chanber, wherein said sealing
6B.a\ ke Ht&d@dmcq)lﬁmtnamymf@@buaﬁ 849 arf2e wihereairathessamiplecis selected

10 LORRLBE o SHE I, {88 S A s o

t heagiples b Ridine SathprRee séﬁe@@lﬁﬂpleda tyenphanat flafd sdnkige, S@é@é&ospmal
processi ng chanmber fromthe environnment until said

Seaﬂqlqll §amplper nulk gpapRler an @r@nxoacﬁhmsmplsue béapsy éhl@pl(eb)i needle

of %SQP %R)ég)ga‘%p%ﬂgl‘@éfer ac er e 1'39?“3 a%ug)é%l%? | gl‘rll Uﬁé{l ?'%f%e a cell

Ccapampks, afcelligaid smpléj alivitus ehleds samplep adride 66113137@&6 sample, a

upon penetration of the sealing |ayer, via the outlet.
forensic sample, an archaeological sample, an infection sample, a nosocomial

-

infection sample, a production sample, a drug preparation sample, a biological
molecule production sample, a protein preparation sample, a lipid preparation
sample, a carbohydrate preparation sample, a solution of a nucleotide, a solution of
polynucleotide, a solution of a nucleic acid, a solution of a peptide, a solution of a
polypeptide, a solution of an amino acid, a solution of a protein, a solution of a
synthetic polymer, a solution of a biochemical composition, a solution of an
organic chemical composition, a solution of an inorganic chemical composition, a
solution of a lipid, a solution of a carbohydrate, a solution of a combinatory
chemistry product, a solution of a drug candidate molecule, a solution of a drug
molecule, a solution of a drug metabolite, a suspension of a cell, a suspension of a

virus, a suspension of a microorganism, and any combination thereof.

64. The method of any one of claims 49 — 63, wherein the target matter comprises a

protein or a nucleic acid comprising an affinity tag.

65. A fluid separation device comprising:
(a) apenetratable sealing layer adapted to form a wall of a sample processing
chamber of the device of claim 1; and
(b) an absorption layer, wherein upon penetration of said sealing layer, said
absorption layer is in fluid contact with said sealing 1ayer, and is capable

of absorbing fluid released from said sample processing chamber.

66. The fluid separation device of claim 65, wherein the absorption layer is fabricated

from a hydrophilic or a hydrophobic material.
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67.

68.

69.

70.

71.

72.

66

The fluid separation device of claim 66, wherein the hydrophobic material is
selected from a group consisting of a cellulose fiber coated with a hydrophobic

compound, a perfluoropolyether fiber and a polypropylene fiber.

The fluid separation device of claim 66, wherein the hydrophilic material is selected
from the group consisting of a fluid-absorbing polymer and a cellulose-based

material.

The fluid separation device of claim 68, wherein the cellulose-based material is
selected from the group consisting of a wood pulp fiber, a cotton linter, rayon

fibers, flax, hemp, jute, ramie and cotton.

The fluid separation device of claim 68, wherein the the fluid-absorbing polymer is

selected from the group consisting of foam, a fluid-absorbing polymer powder and

a polymer gel.

The fluid separation device of any one of claims 65 - 70, wherein the absorption

layer is contacting the sealing layer.

The fluid separation device of of any one of claims 65 - 71, adapted to form at least
a part of a wall of the sample processing chamber of said device,
said fluid separation device being penetrable, and comprising:
(a) the sealing layer penetrable to form an outlet of said sample processing
chamber, |
wherein said sealing layer has an internal surface and an external surface,
wherein said internal surface forms the at least part of an inner wall of the
sample processing chamber and the external surface is adapted to seal off the
sample processing chamber from the environment until said sealing layer is
penetrated to form an outlet; and
(b) the absorption layer, contacting the external surface of said sealing layér,
wherein the absorption layer is capable of absorbing fluid released from the

chamber, upon penetration of the sealing layer, via the outlet.



