A BIOLOGICAL AND/OR CHEMICAL SAMPLE PROCESSING DEVICE AND METHOD OF USING
THE SAME TECHNICAL FIELD 5 [001] The present invention relates to a biological and/or chemical
sample processing device and method of using the same. BACKGROUND 10 [002] The processes of
separation, isolation and further purification of sample components from various starting materials is

of great imporQIBRODOGTEAY. ANDZOR ESHENKOA D Shafia® i ROECERSING D FVICERwWmedicine,
biochemistry, veterinary medicine, fo nalysis rochemicals, chemical synthesis and other
related fields. 15 [003] In the organic%%ﬁgﬁigﬁi@%ﬁgé ﬁr& empts to miniaturize systems
of chemical reactors have so far been hampered by the lack of available separation means, which
can be combined with a reactor. Correspond] ' H1£ﬂi s |ence industry there is also a need for
the capability to rapidly isolate and/or processa-satmptematerial due to the 20 risk of decomposition,
degradation, and/or sample contamination. In addition, both the above-mentioned industries utilize

common anihéﬁzﬁfthods that often re(i] ire the realt):tiin .of and/gr removal ?f cert%len com%g.nents,
such as salt RIS Th TRYSHE o L CE AthSeORatatAl BONGa aReal SATE0A RN Srid%o
support the alaoie-aentiomed cdpidheghewimgeindustries, new techniques and methodologies are
typically developed in tandem with new technical advances. These developments (both technical and
methodological) generally aid in the analysis and investigation of the constituents of various cellular
forms. Analysis at this level is often carried ouB ACHGREENDvestigation of a captured nucleic acid,
such as d‘f xyribonucleic 30 acid (DNA), ribonucleic acid (RNA), or a protein, for example, that
originates from an organism or a cell type. In addition, to better understand the organism (or
cell-type), or[t92ik0laip@cssepeidndpmiinareshlatiespedtivetcanppeiticdtonharsf) amnigpie isdypicadiyts
extracted ustrré%lpyﬁ(i)%aS\I,s{:ak%grrpicmagt%%%l{gri sbig)gog%%?liirgter%ction with differlegt Ipgobes, ch?(micals,
and/or enzymas! g portance for a many laboratories working 1n

the field of biotechnology, laboratory medicine, biochemistry, veterinary medicine, food

analysis, petrochemicals, chemical synthesis and other related fields.
15
[003] In the organic synthesis industry for example, attempts to miniaturize systems of
chemical reactors have so far been hampered by the lack of available separation means,
which can be combined with a reactor. Correspondingly, in the life science industry there is
also a need for the capability to rapidly isolate and/or process a sample material due to the
20 risk of decomposition, degradation, and/or sample contamination. In addition, both the
above-mentioned industries utilize common analysis methods that often require the reaction
of and/or removal of certain components, such as salts or detergents in relation to the

sample material being analyzed.

25 [004] In order to support the above-mentioned rapidly growing industries, new techniques
and methodologies are typically developed in tandem with new technical advances. These
developments (both technical and methodological) generally aid in the analysis and
investigation of the constituents of various cellular forms. Analysis at this level is often
carried out through the investigation of a captured nucleic acid, such as deoxyribonucleic

30 acid (DNA), ribonucleic acid (RNA), or a protein, for example, that originates 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,

and/or enzymes.



1 [005] Extracting nucleic acids from various materials is known to be a tedious process. A recent
evaluation report (Mattocks C, "Automated extraction methodologies”,
www.ngrl.org.uk/Wessex/downloads/Evaluation_of Automated-Extraction-Methodologies 5
093444.pdf) gives an overview on current methods used to extract nucleic acids. The following patent
applications describe devices that serve to aid in the extraction of DNA and RNA. [006] United States

atent 6,649,4 escrihes a method. and an apparatus for extracting, 10 identifying and manipulatin
Eroteins or p@&% ﬁ%?ﬂ@%ﬂ&ﬁl%ﬁ&ﬂ?&i@%@%?&@ﬁa%fens a‘dsﬁﬁm%%fuéoabﬁ&ai b‘)ﬁ%ﬂ’fﬁie&ﬁ' inity t%
absorb/adsorkcprioteariad Reptigesrandvhgiocks the magneliienbedds aieausedl tonsehadalesand, purify,
immobilize and assay anti ies. Once th agnetjc beads are bo to their respective protein or
amtie, e G S Ao B T TR i RIS Bormaon the
beads and 3l ib/dpafiegiprotein ovdpeiptid@nandrasny suhbedueRtpracessing readtinnadrke Place in
several indi ici al chambers agf re%)uire the rga netic beads to be rengo.ve%from one ch r and

S h ihs,

be physicall 3r?&56,%iﬁ3 ¥ Hﬁwg?‘ﬁ?f GElfE, S NEXC A EPFSTIRTHER 8 ing.
Accordingly, she¢reNigs a risk of the sample or the target matter being contaminated. 20 [007] US

patent application 2004/0126783 describes an apparatus having a porous support, wherein said
porous support includes an agent that reacts with a nucleic acid inhibitor component upon contact.
The apparat{@06idiides! & toeisingena\6iog Bidivadebaitdeflnacthodrainl Iheppicieis dcidekamparent is
directed tti{g:é%htaf ortiondof the}mrous sug}port and 25 Igter on, is se ar?te frgm %%id supBor.t. The
separation means v thé HuFERREY FB R the "SuBh 8P EArHER D IP B S Thaghittic stbdteTeans.
The magnetiseadbsireliglbindsotaiiiye havclgiamcithiang i® |ateoextidciad fiomitkeasdnyaietidysmedns of a

magnetic fleﬁegégvgge for nl%ﬁabmg\&net. 30 5008 PC'I; agr%matl n WO 2b0 7/0 1 1 3 05 Al discloses a

. .the m C are used to rate 1 1mmobilize and assay antibodies.
device for processing a gica anorfor c?hemlcgfisamp .pflﬁeydewce comprises a"pieas one Sample

processing chacehbike hayirg@bemletat bolinsl enthaindeapeetietrphiesealipepladeraahagsedonddnd that
forms at leagt & A O O HD DR e R R AR e IS ARG IRV IS flarted
15 desired protein or peptide, and any subsequent processing reactions take place in several
individual chambers and require the magnetic beads to be removed from one chamber and
be physically transported, with environmental exposure, to the next chamber for further
processing. Accordingly, there lies a risk of the sample or the target matter being
contaminated.
20
[007] US patent application 2004/0126783 describes an apparatus having a porous support,
wherein said porous support includes an agent that reacts with a nucleic acid inhibitor
component upon contact. The apparatus includes a housing having a chamber defined
therein. The nucleic acid component is directed through a portion of the porous support and
25 later on, is separated from said support. The separation means of the nucleic acid from the
support is carried out by a magnetic substrate means. The magnetic substrate binds to the
nucleic acid and is later extracted from the sample by means of a magnetic field provide for

by a magnet.

30 [008] PCT application WO 2007/011305 Al discloses a device for processing a biological
and/or chemical sample. The device comprises at least one sample processing chamber
having an inlet at a first end and a penetrable sealing layer at a second end that 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 chamber from the environment until said sealing layer is
2



to seal off the sample processing chamber from the environment until said sealing layer is 2
penetrated to form an outlet. The device and apparatus also includes an absorption layer, wherein
upon penetration of said sealing layer, said absorption layer is in fluid contact with said sealing layer,
and is capable of absorbing fluid released from said sample processing chamber, via the outlet. 5
[009] Furthepexarapiesofdlayises et aithindhecracespipgaha divlagisal sampid doapeobesyer,
disclosed in US patent 6,562,239, US patent 6,413,420, US patent a lication 2004/0173537 and US
patent applicih %@’%BE}%?PWM BSAURR LY Shevd S8§<1?§‘[% HEE bt ”6 foglash Widior
chemical sarzu@dfseaﬁﬁgsalm dﬁ&lﬁﬁd&tﬁbn& simpisibihgalganalieal praviding canfaapratiesniee
processing of single and m e samples, is scalable in size and yet cost-effective to produce. Such
a device, ard! Y in the independent claims appended herewith, overcomes the
above- megtioned dlffICU|tIes 15 SUMMARY OF THE INVENTION [011] One aspect of the present
invention rel to a piological nd/ r.chemic ple processing devi luding at leas one
sample procllAG GHBnECH HEGG alASEaRB 3 Hek i HrEeH s A BREE Ba W er o
second end theredisdlosctirdhend apﬂdhle ssoarnsendsf fiecaansplesptoceIshgpalambeplaraion
connected t lea e collapsible.w. netrable base layer forms at least part
of a wall of f@%%ﬁ,}ggﬂér%g@5%%&}%%}%?{%9@5 Orf)@ %‘?{f The device also includes at least one
first penetrable sealing layer arranged between the at least one inlet at the first end and the
penetrabl er at the se nd end, the I |nn rc amb bounded by the first
penctrabl SR RS e LTI Ot LER b EHURE UG SHANBEI RSt 8ot one
penetrable bésadaykitissadapieddaseataiatiie sépoasrddangl obithenaidaastfesesamplgodcessiag
chamber until %ald u[i)enletrablelbase IaXleH enetrate tot fornt1 0 enltng 3 1{ 2§ Hothder aspect of
the present i AtiON RS AEERS Saﬁsasp():paarafius f(s)lrzf)r%%e gln(fgosa Bl og‘fgaf)efhra or Ehanical samp e
including at laast pnenbiatadifiabamdtbe chéspéoakaanigiias prpeadsinhedevide anca prohewbevein said
probe is adagrlen 1%% asy ﬁh'crlll tﬁ]& processing of

15

SUMMARY OF THE INVENTION

[011] One aspect of the present invention relates to a biological and/or chemical sample
processing device including at least one sample processing chamber having at least one
20 inlet at a first end and a penetrable base layer at a second end thereof. The first end and the
second end of the sample processing chamber are connected together by at least one
collapsible wall and said penetrable base layer forms at least part of a wall of the sample
processing chamber at the second end. The device also includes at least one first penetrable
sealing layer arranged between the at least one inlet at the first end and the penetrable base
25 layer at the second end, thereby forming an inner chamber bounded by the first penetrable
sealing layer and at least the first end of the sample processing chamber. The at least one
penetrable base layer is adapted to seal of the second end of the at least one sample

processing chamber until said penetrable base layer is penetrated to form an opening.

30 [012] Another aspect of the present invention relates to an apparatus for processing a
biological and/or chemical sample including at least one biological and/or chemical sample
processing device and a probe, wherein said probe is adapted to assist in the processing of

the sample.



the sample. 3 [013] Another aspect of the present invention relates to a biological and/or chemical
sample processing system. This system includes a receiver adapted to engage and secure a
biological and/or chemical sample processing device as previously described; and a supporting and
collapsing mechanism adapted to collapse the at least one collapsible wall 5 that connects the first
and second gy ahthBesampele o deepstoeheharahasn [R14bAwatheslaspacheliihecheasent davpnion
relates to a method, of processing a biological and/or chemical sample.includin proviéiin%a device for
processing PHISISHRAI REBF dikin i <anipriY \f}dfﬁﬁeévﬁﬁo%[;@ﬁpaﬁﬂlsl?gf%ﬁnﬁﬁ I e?
placing said srmwgieantenddihehamenchambrr ekdoessamplevicocassingvthambaenkibaidevigeavia the
at least one inlet, thereby forming a reaction mixture; and exposing said reaction mjxture {o a Qrocess,
theroby formTHEPATBRIAR AT IS BT HONPS [6h &) Fre BRfORL AP ol
chemical sanmate-priacassitoritenviad afdhelRieBastt inventiple pastucessatHeastane sample processing
chamber having at least one inlet at a first end and a penetrable base layer at a second end thereof.
The first end and the second end of the sample processing chamber are connected together by at
least one collapsjiamtalt anstsaid 2@ pasieitalnie:hase leyessfarmmathedstt past efstmyvalbifltaecsample
processing chamber at the, second end. The sample processing.device also incl§1d s at least one first
penetrabie SEHIRG SAgaIah SHGE BN LR Ao o et s B RrSV s IR HE b eiPhote
base layer athiieissicemibé)chrihedalyy farivling @b ander chambat. shhplnnsachansddrssndenaed by
the first pgpetrable sealing layer,and by at least the first end of the sample.processing chamher. 25
The at teodl e BEA ST Ao P htet o SBHMBY ik L BN PR sample
processing aharaberfuniiligaid pentisableibase, laydr ¢ paneirated tedaion ani-apenitog a[@i6dethe inner
chamber caqhbe gf ny suitable E}ﬁ)? of fgrm. In one exemplary 30 embodiment, the inner chamber
may be conica ith'| snzlilf)léfﬁ)rr(gxwﬁa &%0'the second end. In this exemplary embodiment, the base of
the cone is formed by either the first end or a combination of the first end with the collapsible wall. The

cone extends from its base DETAILED DESCRIPTION

15
[015] The biological and/or chemical sample processing device of the present invention
includes at least one sample processing chamber having at least one inlet at a first end and a
penetrable base layer at a second end thereof. The first end and the second end of the
sample processing chamber are connected together by at least one collapsible wall and said

20 penetrable base layer forms at least part of a wall of the sample processing chamber at the
second end. The sample processing device also includes at least one first penetrable sealing
layer arranged between the at least one inlet at the first end and the penetrable base layer at
the second end, thereby forming an inner chamber. The inner chamber is bounded by the
first penetrable sealing layer and by at least the first end of the sample processing chamber.

25 The at least one penetrable base layer is adapted to seal of the second end of the at least one
sample processing chamber until said penetrable base layer is penetrated to form an

opening.

[016] The inner chamber can be of any suitable type of form. In one exemplary
30 embodiment, the inner chamber may be conical with its apex proximate to the second end.
In this exemplary embodiment, the base of the cone is formed by either the first end or a
combination of the first end with the collapsible wall. The cone extends from its base

towards the second end such that it is proximate to the penetrable base layer.



towards the second end such that it is proximate to the penetrable base layer. 4 [017] In another
exemplary embodiment, the inner chamber is a cube that occupies almost the entire sample
processing chamber meaning that it extends from the first end up to, and even contacting, the second
end or more specifically, the absorption layer at the second end. In this embodiment where the inner

chamber is qmﬂQﬂfmme@@%M§t@ﬁlﬁbﬁiﬁﬁjﬁtp@éiﬁf@ﬁ%ﬁéﬁgdﬁhamb@beitﬁﬂﬁyobeﬁiée gasesthat
the collapsible wall forms g substantial portl% of the i mnEr chamber. Altern @tlvelg a@ inner chamber
15'} dr tt

may be sepaPStEHHEH S HIP L BLSHES SRAMBE BRHE B ?}rf&gﬁt%‘?'ﬂff BomhEpaR SR A ayer
and the first eﬂdl@Btna:tﬁ@gmkes@@ﬁﬁ&&iﬂ@ph@mks@edfﬁhny @halsbsbepriotedhedittie keaenchamber

may takea other form such a inder, pri , tetrahedron, octahedron,
ocecahodrdh 1t S BRI S e A eroie AP bAAFHRES (558) 1 (s WM, the
collapsible y\@{bﬁsﬁn@&&mnl&p @Gﬁ@ﬁlmtﬁe‘vtm @ﬁaﬁaa@l&q»abwauﬂaﬂabie obleingttalispsed. In
other words, h a wall includes a "self-s nin and remains extended and upright (or in
15 Getault poSHEHS UGG COB]Eke 6 LS o e F AR AL SEP BT ity B TP e
collapsible \Acaihmfbtheaaanmale)ommmelSSMQ d}ambqfeﬁmmble fasuriag feorr faild, heettsanadeaxiale: mats,
for example. Morlf ‘pﬁemflcally, glitry m@l hat ma éﬁe used to for %ﬂ%ld colla ible wall
include, but AFBHBPERTEEYTR B 'ri ﬂ’é) fhngée MEPTaHEL, c{sg’t%ya “siitone
based polymetiermaiarialsh @stmebyﬁatmﬂﬁiﬁiﬁmt mqwbmuﬁe«étmhmﬂenmw&@mlldg&&mmape
memory a{ Iminum- -nickel, and nickel-titanium (NiTi)

copper- zmc um|n|u - alumi
alloys, for (?ér}’l( )Yr}leé&d e?s suc aHS’E‘lﬁérS‘rﬁgfo‘i &t Fubber, for example), metal foils and
flexible or compressible composite materials. [019] In one exemplary embodiment, the inner chamber

may be bou eflrst end 25t eat ast e.collapsible wall and the penetrabl aling layer.
In this embodi %?ﬁl T.Ee frat ef)(e’ne rable 888 ng é}yé)rf |ts%%osglné)(ll,%e%r ?Segﬂne%g[ glf)%rl oc{r%f)??(a 5
collapsible V\Aaﬁlsuapalileabfh&mglapﬂdpiﬁ:dvdih fotis ableastachartvedlth@dhnies mmalﬁenstmﬂmg

o S B e S AR g o
invention, Ithexpemnetrdiblechade dhyerusmy tinclucdd ableadipse. The collaps1ble wall of the sample
processing chamber may be formed from foils, sheet and flexible mats, for example. More
specifically, exemplary materials that may be used to form said collapsible wall include, but
are not limited to, polymeric materials such as thermoplastics, thermosets and silicone
based polymeric materials. Other materials that may be used include, malleable alloys,
20 shape memory alloys (such as copper-zinc-aluminium, copper — aluminum-nickel, and

nickel-titanium (NiTi) alloys, for example), elastomers (such as natural or synthetic rubber,

for example), metal foils and flexible or compressible composite materials.

[019] In one exemplary embodiment, the inner chamber may be bounded by the first end,
25 the at least one collapsible wall and the penetrable sealing layer. In this embodiment, the
first penetrable sealing layer is connected to at least a portion of the collapsible wall such
that the collapsible wall forms at least a part of the inner chamber. In this embodiment, the
first penetrable sealing layer is typically connected with its periphery being in contact with
the collapsible walls of the sample processing chamber.
30
[020] In one embodiment of the invention, the penetrable base layer may include at least
one absorption layer. In this embodiment where one, two three or more absorption layers
may be present, the various layers may have varying levels of absorptivity. In addition, the

various absorption layers may be adapted to have a proclivity for absorbing specific fluids
5



one absorption layer. In this embodiment where one, two three or more absorption layers may be
present, the various layers may have varying levels of absorptivity. In addition, the various absorption
layers may be adapted to have a proclivity for absorbing specific fluids 5 having particular chemical
compositions such as alkyl groups, or hydroxyl groups, for example. [021] In another embodiment, the

penetrable basadaypirtiayainchigdeiatlleasiiRaisasandh Sapenejiableugsalirghiayerk yl iscseeomiek
penetrable sealing layer may be considered to be similar to the first penetrable sealing layer and
further sealset’f?é@e%ond end of the sample processing chamber. In this embodiment, the second
sealing layer ensures that the sample processing chamber remains sealed while the absorption layer

is being utili absor sed, e cess and a Uld ner from the reaction within
(o et 10 LHEh et BB DRI et LBt e iy by Pecbaa
penetrab|e$paib’tgatﬂy6§efﬂ>i’ﬂigslaybﬂuﬂﬁisumﬂmﬁ petiatine -Ehlﬁlﬁ)gltley@f theyseecmﬁismemirablee
sealing layer,.dependi on the canfiguration of the a in dev m e in flui
poserlo o el o R A R R e o
device havmgr@cseﬁ@gidtmahag layais mﬁu@ﬂmtmbIﬁheadesonat|ml(bg3e§vdﬁyﬁsuseﬁwera&fdfe,swmpn:
penetration thereof, in flyi ontact with th eal er In som embod ents at? t one
U o A R i S e S N e
contact. In sanye wihesd emh:e@hmﬁmslofv&hﬁesafﬂniﬂe gmme&sing@hambenredha)aealingﬂaw amcbthe
absorptlo%agﬁ Ofo&fm nep aI unlt In oth%r dlments th th seaﬂ| Iay%r and th

absorption "l y%r rr?ay orm 3 wa et 88 28NS therssta etr o%esse eﬁ%ng of the

second end,jericixdivplealiing Hb@@r}ﬁﬁﬂﬂsbmerdﬁmy fop@xqmpéezh&)mté[gnateﬂwm cbhetheeadmgldlayer or

arranged between wo se I|n eds %seahno% eran d a su ofrt ve Ia r An absor |on Iayer is
Bene ra e S Il e c1 (v COIl urat the sa I‘OCCS
capable of accommodating p mncer ora ing, YUK |ng rans g oro Wlse

absorbing ormeemglﬂmddﬂmammmmﬁeamdmnpﬂmprmih%daﬂefbthat is created upon
penetration of the first sealing layer. [023] As a chamber is defined to be such that it is cut-off from the
external environment, it follows that any sealing layer affixed to the sample processing chamber is
done so il 2 [B2 hianie abo va zintaidi aclesifedt ddi; fo rhindiane e @ dioplikdkaiinth i yenethe handeb br
sample absorption (base) layer is therefore, upon penetration thereof, in fluid contact with the
second sealing layer. In some embodiments at least one such absorption layer is directly
contacting the sealing layer, for instance by means of direct physical contact. In some other
embodiments of the sample processing chamber, the sealing layer and the absorption layer
20 form one physical unit. In other embodiments, both the sealing layer and the absorption
layer may form a wall or a part of a wall of the sample processing chamber, i.e. part of the
second end, for example. The absorption layer may for example be integrated into the
sealing layer or arranged between two sealing layers or a sealing layer and a supportive
layer. An absorption layer is capable of accommodating, soaking up, incorporating, sucking
25 in, transmitting or otherwise absorbing or accepting fluid released from the inner chamber,

via the outlet that is created upon penetration of the first sealing layer.

[023] As a chamber is defined to be such that it is cut-off from the external environment, it
follows that any sealing layer affixed to the sample processing chamber is done so in a
30 manner to maintain a desired fluid, for instance a liquid, in the inner chamber or sample
processing chamber, i.e. to remain impermeable for the fluid contained therein. In this
respect, the term “environment” refers to the exterior (vs. the interior) of the sample
processing chamber and therefore means any matter that is not located inside or contacting

the interior of the inner chamber and sample processing chamber. It thus refers to any space
6



processing chamber, i.e. to remain impermeable for the fluid contained therein. In this respect, the
term "environment" refers to the exterior (vs. the interior) of the sample processing chamber and
therefore means any matter that is not located inside or contacting the interior of the inner chamber
and sample processing chamber. It thus refers to any space 6 or matter that is not in direct contact

with fluid fillegt intathatanes stain bﬁfe@ﬂd@ﬁiﬁﬂl&itﬁfﬂﬁﬁBﬁH&lCﬂﬁmﬂh%fiMHiecﬂhﬁw%ﬁﬁlﬂ@ layeplis
intact. Accordin Iy, said flui seque not facing the envirop In some
embodumentBr SO ‘%kgﬁﬁ | f‘y@reﬁé?ﬁra{é& AR Seiethe Sas %g réég’[sgﬁh‘é BRSSP the
environmentn i faties awbadivemntmthe second sealing layer is permeable for fluid that is not of
interest for a desired process to be carried out in the sample processing chamber, such as for
instance gas. 10 [025] In one embodiment, the sealing may occur by way of adding adhesives or
sealing gefsj04]axarpie t@ﬁh@mﬁaﬂﬂ@rmef §ha)ﬁaaﬁegihagera§@10btaimarcai@tigsha‘atist habveanphe
sealing layer and the cham n other embodiments, [Z‘[?Sea“%%ﬁl er may be attgched to, the
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or laser weldingepmelibis oonc il ding.ikt mttca)beméedﬁhazi Widirthleptsctssnio ' sealirgidayart 18 taken to
refer to both the 1251ﬁlrst and second sealin Accordln% g/ any processing of the "sealing layer" is

applicable to'BOMSRERFSTRSEIARERY S % 8?@05@%33?%& yers, and any other sealing layers

included herein. [026] Accordingly, when the sealing layer is affixed to the chamber, the sealing layer
20 forms rchamber or.an inner wall of or a portion of an inn II of sample r cessmg
chamber) BB SCURE e GF e BAboTE e e bAAHIBE HEANE iy “CHACE o

matter that igefsditect-comphctovible feiiblilted cmmmeea@ pb@reptoaﬂﬁsmgmmgiﬁrfwmla\ﬁhmsmnng
layer is intact. “i als refers o an ?{1 gl%ce? tter b%hcom rlseTI in $ acebor nater,
contacting stich H§| Eé‘(r)lrdlng y the i 25 nr\r?ersr% v(\)/all’fme tﬁten UEBYIF cONT mwit at(hee sa(r)nple
processing chambanbafeithto wactacecalBaththaiface m&d]m%')omngthmsﬂﬂyplﬁ pjp@essnpgfnrmmber

in that they reh?k%let C?lontactfludﬁlled Qerelnw ile the seaf gglaﬁelrsl%lntact tkberWl The

SImM OrL rasonic w
chamber is theh ¢& capa recewmg a fuid and/or & sample e.g-a hemlca angf%)r |olog|ca

sample, d$ webhaSsogiondlydirther takatiero Hefioe tin bothetkenlbosimadtsthendnsratihgmbeerand/or
Accordingly, any processing of the “sealing layer” is applicable to both the first and second

penetrable sealing layers, and any other sealing layers included herein.

[026] Accordingly, when the sealing layer is affixed to the chamber, the sealing layer
20 forms the inner chamber (or an inner wall of or a portion of an inner wall of the sample
processing chamber). As indicated above, the interior of the sample processing chamber
means any space or matter that is in direct contact with fluid filled into the sample
processing chamber while the sealing layer is intact. It also refers to any space or matter
that may be comprised in space or matter contacting such fluid. Accordingly the term
25 “inner wall”, when used in connection with the sample processing chamber, refers to
surface areas that face the interior of the sample processing chamber in that they are able to
contact fluid filled therein while the sealing layer is intact or otherwise. The chamber is
then capable of receiving a fluid and/or a sample, e.g. a chemical and/or biological sample,
as well as optionally further matter. Hence, in some embodiments the inner chamber and/or
30 sample processing chamber is filled with a medium or substance, for instance a medium for
carrying out a chemical and/or biological process. In other embodiments it may be desired
to fill the sample processing chamber with such medium in order to carry out a chemical or
biological process. The first sealing layer thus acts to prevent any fluidic communication

between the interior of the inner chamber and the sample processing chamber, while the
7



30 sample processing chamber is filled with a medium or substance, for instance a medium for
carrying out a chemical and/or biological process. In other embodiments it may be desired to fill the
sample processing chamber with such medium in order to carry out a chemical or biological process.
The first sealing layer thus acts to prevent any fluidic communication between the interior of the inner

chamber anddfshgapplagiacessingrebambets whilgdhent7.59candiseabngnidyiestibpesertnagis to
prevent any fluidic communication between the intelr?iﬁr of the sar%%rocessin chamber and the
surrounding %Vﬁ%rn?'ﬁg}ﬁ.s £ REOHSRAZPUBBERAH TS TE B N EHB M eond sealing layer

and the absorption 5 layer may form one common unit. They may for instance form a sealing portion,
which may Wholecﬁe netrable. A respective sealing portion may form at least a part of a wall of
the sample AL G EAAFRAE 6 i S P LIRTA AT b L S b PG ABa T ember
may thus forigxanpls berfiorsned:bnithensealinThay anopmprisgedivcafdes e stiMengepbindnovitoh The
external surface of th%%%l]igg layer nﬁg thus be adaptecLito 10 seal off thf samﬁle processing
chamber frofithéefv P05 ‘d‘%ﬁ%“'\%’?ﬂﬁﬁlsﬁa} nﬁé??éﬂ%?e@% S &h'stiiet PR tternal
surface of the sealingdayenpiedaivoedingtiatihbdnes pattcontacthrnyntivédifiled wild tialsasapigle
processing chamber whijle tt%e sealing layer is intaft i.e. not Hnwl an?ﬁutli% Hence, the%xternal
Surface of thE QEeNTHREI JR R T A WAt VAT U LTRSS ek SERBIER s in
direct physicaispettiaetstaliwitipdheoabIbeptampriaysuriacend didheséngmbedimantbuhbesaddingdayer
forms a hoysing fqr the absorption layer. Any such emhodiment of a combined sealing layer.and an
amsorption LS Ay For e R SEATA I EEIc ol e SHABRNAE HELR O e
processing ohanrtbecdia ewice aflle. frasenténventioficS uthie ffuidisg payaitionddéivied is tHau st
adapted to aclfl?sorb f{uid rtel asechfr%t?.ﬁl arqglﬁl roce sing chambelii ItiB':,fur ermore 210 ac{a ted to
complete a SVic8as desEribea'a 1ov%a,ewﬁreln cOMBINBG i C%ﬁsé%a?n% e %r‘gcégsm(ésgﬁé%éi .ef028]
Where fluid, 8. intliquide imde sineniiig exibiltksditple relcttareahdminéicthel shalirglitay&ryailidbén
penetrated. The penetrability of the sealing layer.depends n the properties 25 of the material used
o fabricate SLIH SN Ty T R O T i B LG
typically hEverahlahe dbgoegtiohdenatraibilibe. dsthesesaabndinayes dirosddling éasilyfpenetrdioesing a
user, the ten%lret%tgeg&%tgr&flégekr&g%grﬁrll}llj Ss%g:hShe?rlutI)%diment of a combined sealing layer and an

absorption layer may form a fluid separation device that is adapted to be used with a sample

processing chamber of a device of the present invention. Such a fluid separation device is

thus adapted to absorb fluid released from a sample processing chamber. It is furthermore

20 adapted to complete a device as described above, when combined with the sample

processing chamber.

[028] Where fluid, e.g. liquid, is desired to exit the sample reaction chamber, the sealing
layer will be penetrated. The penetrability of the sealing layer depends upon the properties
25 of the material used to fabricate said sealing layer. For instance, a material with a high
tensile strength or elasticity will typically have a low degree of penetrability. As the sealing
layer should be easily penetrable by a user, the tensile strength of the material used should
generally not be of not too high strength. The sealing layer may have, in addition to
generally being of lower tensile strength, several perforations or break lines to aid in the
30 penetration of the sealing layer. The perforations may also serve as pre-existing cracks
within the structure of the sealing layer to further aid in the penetration of said sealing layer

by the user.



generally not be of not too high strength. The sealing layer may have, in addition to generally being of
lower tensile strength, several perforations or break lines to aid in the 30 penetration of the sealing
layer. The perforations may also serve as pre-existing cracks within the structure of the sealing layer
to further aid in the penetration of said sealing layer by the user. 8 [029] If present, the perforations on

the sealing lgye9)aretypiaslhsyetrshatdheyina ot thyetgh ingpiting intertalauenaee inthen
external surface of the segling layer in order to preserve the gt]%%sgtgﬁg the sealed chamber and to
prevent fluid BEMETUHURBE BRARYRS YHACH A HAT SifFARE aH SAFALE, IALEE4R, QrisT ©

perforations pagyrferdxameleipoly hexdanrd thimbe inieroahsvdiactiinl halh@naketoativealyden
three-quarters) of the thickpess of the sealing layer. Perforating a.given portion (or region) of the
sl lnyer e USETaL R o e G Ay, (RS 18 00 IO TS B2 BBl e
bonding neckhenbisnmay baareakenade Thisall@yalismintegsityoahibe geatets cbambenickhess
maintained whilst easing the sible penetration of the sealing layer, Such a configuration 10.may be
artoulanty UL TSR DA TRHLHE & ST ) L PERR A S pFoBa (oo a0
Alternativelypthadgenetiabletaealing jayearakwy nclude anangosmpicalech respectivahyabmdiay for
instance be operable by mechanical or m tic means. Other means to operate a respective valve
inclucle. but SIS TREARNE 5, B CLC R ot 4 KT e B ARG o 5o 5 i BETRC Shrhe
property suchaiatphidd eases sxkiapetie JrosviblagiatiatdsdiseflthseeahpfolnycAS achihusirdipieagxample,
a valve may inclyde one or more ?I?ment o%lgie%oelﬁctri&lmate‘rr]ial fsee belowg. 'Af valve maé)é
furthermore BE4daBEHTS Permit ShiY & PI3DL ) Sasa-Th Blighiheisadihy RSt i anehB8afment
including said one-way valve, dimensions of the valve may be such that it allows for a semi-tight fitting
between thi[ﬁg(#:}\elrtfacet.of he probe an that fthia valve. The sgmi-ti ht fittin lisn cessatr%/. to allow
the probetoC inuE 18 8\t ¥’thFoB%lﬁesr§| alve A&t m@l&?‘f §$%6" 56 UNd&rstooa that R thise
embodimentyiihe: aneyway aliaderietiopsrabésdntialyasianl autletaforetive wleambeth&3ijekmiurdher

embodiments the sealin erin Iudeslo e or.more If:m nts that are able ;25 to di integr te or that
ﬁ] f € 11C (§ 1

|
operate a respective valy €. but are n 1fed t Ssure change jin température
cause other PATts of elements of the Seating lfayer S Uisintegrate PEUEN efemants {0rm dh sutist or

generate af adlet. althanpaynbehachaveddpymyearch inchlding cabed nbiklienitechio, pressuares mxedhanical
means, mOngs%ree’b%{%\?vl)?CKécgrllﬁl gét%m%gggqﬁple, a valve may include one or more elements of
piezoelectric material (see below). A valve may furthermore be adapted to permit only a
probe to pass through the sealing layer. In an embodiment including said one-way valve,
dimensions of the valve may be such that it allows for a semi-tight fitting between the
20 interface of the probe and that of the valve. The semi-tight fitting is necessary to allow the
probe to continue to slide through said valve. Accordingly, it is to be understood that in this

embodiment, the one-way valve functions, essentially, as an outlet for the chamber.

[031] In further embodiments the sealing layer includes one or more elements that are able
25 to disintegrate or that cause other parts or elements of the sealing layer to disintegrate. Such
elements form an outlet or generate an outlet. This may be achieved by means including,
but not limited to, pressure, mechanical means, moisture, an electrical field, a magnetic
field, a change in temperature, and a change in pH of the fluid comprised in the sample
processing chamber, or any combination thereof. In some embodiments respective
30 properties of a sealing layer are achieved by including a smart material. The term “smart”,
or responsive, material is used in the art for materials that react to their external
environment by bringing on a desired response. These materials thus possess a property that
can be significantly altered in a controlled manner. External factors that may be suitable to

alter respective properties include stress, temperature, moisture, pH, electric or magnetic
9



field, a change in temperature, and a change in pH of the fluid comprised in the sample processing
chamber, or any combination thereof. In some embodiments respective 30 properties of a sealing
layer are achieved by including a smart material. The term "smart”, or responsive, material is used in
the art for materials that react to their external environment by bringing on a desired response. These
materials thuseRBSSRSS aRfRRENY inaieean e ignifichnii alieseth RAanireled roanherpkxiamal

factors that may be sujtable to alter respective properties include stress, temperature, moisture, pH,
electric or mé[@%@ﬂé?ngéféﬁﬁﬁ’. Rriyf redi38 i%ﬁﬁa\%@r‘&ﬂ%ﬁéﬁ“ﬁ@ﬂ%ﬂb‘eﬁ?% HB@@?%@W& Gi'the

present inventieniakExasptesod suliabliesipvidvataiialsiing utdepd ubarrohlioliic digppiazamiactric
materials (see pelow), thermoresponsiv terials, shape memory alloys, shape memory polymers,
ductile mateRg §Iﬁ?f5’ﬂ30§]iaﬂﬁ\tfl§ﬂr%@§£ : ??@@‘]@Hﬁﬁ@ emory alloys and shape memory
polymers c&n hold different shapes at various temperatures. An illustrative example of a respective
polymer is P IG, F127. Solutions of 14-30% Pluronic F127 are fluids at | eratures and gels
B room e PaP AL Heh B0, SHITEOHE LORTHGRES A B B R By BPBA (L. 20
lactic acid-corgiyeslicagicthtinethylandighteol) {RxarplGa-R Eéspdtteckatopelyivepliarms B127.
free-flowing sol at room t ratyre and b es a gel at body temperature. Further examples are
Mo v A e Tl e B e B
An illustrativeeexarapleeoia pHuseesitivenipiiesiakipupol(2ohyiioxyfeipdtyethgendaiB) RHHEMA),
which swells in basic. solution and shrinks in acidic solution. I a material that js sensitive
i T S e e Ak e i dech e e e
chitosan andqaoty(laytrexilethiplgreihachyaie)eiRtEife aad doovaksVdhgl int dentaciewipbragueous

NaCl SO|U'[IOES,rtII|ilIS materijal swellﬁ. If 20 the matﬁrlal i eﬁgf d to§t1§ edreoctnlcal fh?!:%m “;Ql o %}le, it

S
shows a bend'ilng BeRAVIBUY: FWd S rgff\)/rtlelce?(%rﬁBPelg((g é‘r%?)}é? & Sensitive matenal are

poly(N-isoprgpdecryanide xhépiNiPAAmM) and poly(N,N-diethylacrylamide) (PDEAAmM). These materials
undergo a reversible swelling within a defined temperature range. The swelling is accompanied with a
change in volume and hydrophobicity. The change of pNiPAAm is further sensitive to the

15[033] An illustrative example of a pH sensitive material is poly(2-hydroxyethyl-

methacrylate) (PHEMA), which swells in basic solution and shrinks in acidic solution. An
example of a material that is sensitive to an electric field is a semi-interpenetrating polymer
network (semi-IPN) hydrogel, composed of chitosan and poly(hydroxyethyl methacrylate)
(PHEMA, see above). When in contact with aqueous NaCl solutions, this material swells. If
20 the material is exposed to an electrical field in this state, it shows a bending behaviour. Two
illustrative examples of a temperature sensitive material are poly(N-isopropylacrylamide)
(pNiPAAm) and poly(N,N-diethylacrylamide) (PDEAAm). These materials undergo a
reversible swelling within a defined temperature range. The swelling is accompanied with a
change in volume and hydrophobicity. The change of pNiPAAm is further sensitive to the
25 pH of a solution, which is in contact with it. Where desired, some smart materials such as
pH-sensitive materials or chromogenic materials may also be used for indicator purposes in
the device of the invention. Chromogenic materials change colour in response to electrical,

optical or thermal changes.

30 [034] As an illustrative example for a respective sealing layer, the sealing layer may contain
a wax. Such a wax may melt when subject to its respective melting temperatures. As a
further illustrative example, is for instance common in the art to characterize polymers by
the dependence of their viscoelastic properties on the temperature. Typically mechanical

properties of a polymer change at the crystalline melting temperature. As an illustrative
10



25 pH of a solution, which is in contact with it. Where desired, some smart materials such as
pH-sensitive materials or chromogenic materials may also be used for indicator purposes in the
device of the invention. Chromogenic materials change colour in response to electrical, optical or
thermal changes. 30 [034] As an illustrative example for a respective sealing layer, the sealing layer

may contain eRawipte $tuﬁﬁy?l beaddnay neelbwhemsahiecets s meprstve Meltingdampaipiiiese As a
further illustrative exam le, is for instapnce common in the art to characterize by the
dependence fH]e{P%ﬂs 6’%‘1’5&}8% Wb pRY W%cﬂﬂ?ﬁ?egh% %ﬁslbﬁi'othlrIﬁIé% of a

polymer changepaidtuecctisiatinadnatieg tempentivreAAsuanfltustsaiives LY axaapibei mylbtebdeswed
to perform ﬁ%oc‘gs int dev eatac rtain temperature. Giyen th tem eratyre, % ers can be
dentified, whTth BUSES o1 BR, BETHE alling to i ESATRD SRS b NS &R L EMAETHIEA Bt of

the sealingslayeaditieys thery e@glgrsdamfsetme @@l)ymef tahﬁmb/mﬁeaggﬂbgaaﬁd thad caciEpnheonditass,
however a f rther c%?rég |t|ons i cause the po mer to chan e its %g?ﬂ%%ng
state. After t %Sp’F%acC ?88 e&%é’ “3/8% ot SB?ﬁéFe rPISSEWSn‘&é fBre § for
instance be @@mlaadtbodaassem@mmgngfahmeesﬁﬁgrlg}layer aiethes;eeﬁeetwe: Sk Auepenplienof a
polymer of a very low crystalline meltln rature |s lydimethylsilox ith a T. of C,An
exarmple of £ BBt RN RGO bR PR S 2 BT B b denihural
rubber (polyisgprenelvithanmplcob28 @ole(ﬁlyemmmer}emmMQnaltﬂignt@y@raﬁm umaemmaﬂynbnttle
polymer, such as, but not limite tyrene an IS easl usce t|b
pressure j)$ S er%t Cal Yol (%ur@@ glré/és Oé)r%ngég)ﬂew(&r@ %yﬁﬁ?&ﬁa‘& ng

Rigid-rod poljame]ree/are)faaiymensmﬁlhyhbﬂmle@bmdergmahchange abpilyiner &Qrﬁoryeqfarenm aﬁhough
the primary ba of the 1 ris defo d by a I|ed stress. vu:e
possessing &< ?éff Ig%orr t f|)s Abl t%ustsPn%eéara(fé) %éﬁsl SR ye%“}%l%%%?éf 5Vﬂ]—ﬁlgure m use. A

further exampledial Maidrialdhabmayibeaséd &mﬁﬂnyeﬂldimgdeﬁdhielgmhmgrlapetynﬁlmdemmated

aluminium fgll I?O?Stl%lamlnat dfoﬂé rgnatee/r CV(\)/I'[ rpn%eorlas u%h hAIumlnlur} %&llrél 035 steel,
for example), tamiess s%ee?fcofla%d anlfl o)fﬁler SUitabie Material thit is dubthe Grd’de £20%ave

0es no
any fragmenpalipneori gt aisedodbresiplial fsagseRtampln bf aakingepunstsying aschlperietratibat

is able to disintegrate in its entirety are depicted in Figure 16 in use. A further example of a
material that may be used to form the penetrable sealing layer includes coated aluminium
foil, plastic laminated foil (laminated with materials such as Aluminium or stainless steel,
for example), stainless steel foil and any other suitable material that is ductile and does not
20 have any fragmentation or give rise to residual fragments upon breaking, puncturing and

penetration.

[035] If present, the shape of perforations may vary according to the shape of the probe
being utilized to create the outlet. Should it be desired to use a probe which is generally
25 cylindrical in nature, an asterisk shape perforation may be used (cf. e.g., Figures 3a to 3c),
as it would also provide circumferential support to the probe as an added advantage, for

example.

[036] Alternatively, a hinged design may be employed in that instead of having a complete
30 perforation of a square, for example (as depicted e.g. in Fig. 3D), only three of the four
sides are perforated with the fourth side left intact (as e.g. depicted in Fig. 3F). In such an
embodiment, the resulting penetration would cause the three perforated sides to detach from
the sealing layer and bend about the remaining side (not perforated) that is still attached to

the rest of the sealing layer.
11



[035] If present, the shape of perforations may vary according to the shape of the probe being utilized
to create the outlet. Should it be desired to use a probe which is generally 25 cylindrical in nature, an
asterisk shape perforation may be used (cf. e.g., Figures 3a to 3c), as it would also provide
circumferential support to the probe as an added advantage, for example. [036] Alternatively, a hinged
design may be employed in that instead of having a complete 30 perforation of a square, for example

(as depicted in Fig. 3D), only three of the four_sides are perforated with the fourth side left intact
(as e.g. depi@@%] i 0G. 51) R0 G AR SRR Rh & T s R PR HB L BIRSh RFE I At three

perforated sifiemto gietachifromathseseatingelayestamnaviandabaitt thertemaming sideknottpadfagated)

that is still attached to, the rest of the sealing layer. 11 [037] Using the above-mentioned embodiment
of 2 sauiare WA BB DTSR (R R TED SN ol TR Ao Rt

portion of saiedgwetsh3xterdingd uiwarBs framithesexternalesuriace afithe Isealimgdeyasioviardséhe
internal surface (cf. 5 Figures 3.], 3K and 3L). By having such a design, a hinge-like mechanism for the
emetratad TSRO SEROLOR b 116 S o T ap A e DO AR IR Bbot
said hinge. Thegpeneiiatian phiiign iShabletetretvainpsedomely willsindhenttiginat sedyingitajrerth&he

usage of perforated lines in this bodimen%en |€S$ user to. pre-Jocate or de[titne the location of
the hinge. TITSHASHLS HRETn THE Heres Al e nted rsindiy Srimediuest sBHaieniRg thedee of
the opening prd¢hecaenbnddayertbeilingtipandttatdrindderaaléatiamahsychidein s ipaaoiataday dfien

provide the advantage that the risk of havin ortion of the sealing layer fracturing,or detaching and
Contamina g hE Tt (15t hs g S el erl 23 {045 PSR BRSNS He LA HB ayer
contains a rqeessaflibe. rébesslsayibefofiehlargesdiacneienihasttdrepspeaiial extadt aittize genetrating

portion of the grohiin fhe Same dimafieion in.spme of these embediments, the.focess if prasent on
the side of the sealing ]il§ye atforms partao e Thterisl e St e Champer. ThETeLEss %1ay be

such that it eextainsaslyaswgryssotakablume of fluid. The recess may, for example, be selected to be
20 able to accommodate a volume of less than 10 |. The small recess may also be adapted to fit to
the probe such that when the probe is inserted into the chamber and over the recess,

15 [038] 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
dimension. In some of these embodiments, the recess is present on the side of the sealing
layer that forms part of the internal wall of the chamber. The recess may be such that it
contains only a very small volume of fluid. The recess may, for example, be selected to be
20 able to accommodate a volume of less than 10 ul. The small recess may also be adapted to
fit to the probe such that when the probe is inserted into the chamber and over the recess,
the probe may form, in conjunction with the recess, a mini-reaction chamber within said

chamber. (cf. Fig. 11A).

25 [039] The sample reaction chamber may include any desired material. Typically, walls of
the sample reaction chamber are solid and able to remain intact during the entire process to
be performed therein. The sample reaction chamber may be of any desired volume. It may
for example be able to accommodate a volume of 0.1 ul to 100 ml, or a volume of 1 ul to
10 ml, or 10 ul to 2 ml. Where fluid is filled into the chamber, only part of the volume of

30 the sample reaction chamber may be filled with the respective fluid. The remainder of the

chamber volume may for instance be occupied by other fluid, such as air or an inert gas.

[040] The inlet of the sample processing chamber may consist of or may include any

means. As an illustrative example, the inlet may be an opening. Such an opening may be of
12



the probe may form, in conjunction with the recess, a mini-reaction chamber within said chamber. (cf.
Fig. 11A). 25 [039] The sample reaction chamber may include any desired material. Typically, walls of
the sample reaction chamber are solid and able to remain intact during the entire process to be
performed therein. The sample reaction chamber may be of any desired volume. It may for example

be able to acggmmedatesaapel unrarmpislihEudObm! agy govolkinalab lthtoshk@adf arcli@letecl Bk Where
fluid is filled into the cha r.only part of the volume of 30 the sample reaction chamber may be filled
with the resp%&ﬁ@?%ﬁd%%@e fHl r)OFtﬂén%‘?réﬁfﬁegﬂ{}%ﬁEﬁ%Rﬁégf&gn 18RS S LAy other
fluid, such astaiposeatinartigast. D40fighe DBt of thecsssopit@iscassing:ahrebeeay eonsiae of or
may include any means. As an illustrative example, the inlet may be an opeping. Such an opening
ey o, of 15 AN i S A Ee | REOE T e B AL HE SHEBS BEAERIG (o.
e.g. FigureslidA RherXalzig ahetny, (ediargWar aesepiakientbane Ciudtgr Figiia 2B orajailite

shape of a triangle (cf. e.g. Figyre 2G). In all embodiments described herein, the inlet of the chamber
iy bo entrER) LS dHAB O Eef i L e Ry e SHrIEH B S RBEH A SR cOBHGH Ehaling
means incluge] autdemaot liffiteckiaomubbepghskat cyamel; soningmplly dnjnemibtaipalndiie case
of the latter, the self-sealing membrane, such as for instance polyurethane or silicone, allows
nypodermic SRS ROPACLAAETS Mg alode bt RO B A ol s SRRLER dbifogical
additives suchuasuenzyraesftoiherobasyingr tukinge wriloodi mtageshofithe pyoeaksing: inpsasteble
embodim%ts trlle inket is sea(lied b)éadp%netrat}lﬁz 10 Isealitn%F:ayer as described abﬁvebThe inlet of the
sample proc Siflg chamBer r%sa%fl & 19EAYEd anwlhgtreOW| in thePdenice A% an SiaLtrativatex anle, it
may be localedacabxigiiyhapposiig the dealinlaye il [@4hfive scmepga bodimdetiothe intethofdhe
sample processingncq mber.is filézlaepted to 15 receive a probe. As an illustrative example, the inlet

may be a hof@RY 8 Wall ot énganXpTe processing chamber, which is adapted to allow for a probe to
enter. In such embodiments an interface, for instance a void space, may remain between the probe

chamber, oL O AR L o I il 4 BRI B9 MRAr O e ot BLh Kb a
rubber ring)y ac2€i wiscpushbgehoraarlapaxyivoateriapl€ shentikiynan psedlnig imeaans todt e smitglthe
probe to processing chamber, which is adapted to allow for a probe to enter. In such embodiments an
interface, for instance a void space, may remain between the probe and a brim or edge of a
respective hole. Such an interface between the probe and the wall of the chamber, covering
the remaining size of the inlet, may be sealed by means of a sealant such as a rubber ring, a
20 viscous gel or an epoxy material. Essentially, any sealing means that permits the probe to

slide into the chamber and penetrate the sealing layer may be used.

[042] When used for the processing of matter (e.g. a sample), the device may be subjected
to an energy source for particular processes to be initiated or catalyzed. Examples of energy
25 that may be applied, include, but are not limited to, microwave or photolytic energy.
Accordingly in a further embodiment, the chamber of the device may be adapted to have a
surface with waveguides that transmit the microwave or photolytic energy from the source
towards the sample in the sample processing chamber. In addition to the above, in some
embodiments piezoelectric materials are attached to the side walls of the chambers.
30 Piezoelectric materials reversibly acquire a charge when compressed, twisted or distorted.
Conversely they therefore change dimensions in a reversible manner, when exposed to an
electric field, an effect termed electrostriction. These properties can be utilised for the
generation of motion, respective devices are termed electro-mechanical transducers or piezo

actuators. Examples of suitable piezoelectric materials include, but are not limited to,
13



slide into the chamber and penetrate the sealing layer may be used. [042] When used for the
processing of matter (e.g. a sample), the device may be subjected to an energy source for particular
processes to be initiated or catalyzed. Examples of energy 25 that may be applied, include, but are
not limited to, microwave or photolytic energy. Accordingly in a further embodiment, the chamber of

the device naylbgtadaaied,jo havem stHasievyHawaREOdESHialit anemitdh e adiciawane tad
photolytic energy from the source towards the sample in.the sample processing champer. In addition
to the above?} e JFﬁgsodﬁﬁ%H@%ieEE?é]I?ét&riéPrﬁgéﬁéTere alt‘{)?é?chg}f‘ggetﬂg idWAHEof
chambers. 3pdRierneiestioclimriasialc IBVERSI)y acquire a charge when compressed, twisted or

distorted. Conversely they therefore change dimensions in a reversible manner, when exposed to an
electric field, an effect termed electrostriction. These properties can be utilised for the generation of

motion, respRMErHE \ICER A lEHEsheleHEa-TOEaRARIGE L RISHIGRY HRIRZ0 IREHAISHNRMPles

of suitable piezoelectric materials include, but are not limited to, 13 berlinite (AIPO,~), gallium
orthophosph#teh(E&aPoiIstiagfuiestitanie s cd dhnaABe TBsd [y ilis st créat S ifaBIRig iR AiEdead

magnesium piahae: fﬁ'a? RAbHIIiARNS Heatidfmbdatd 5 lonnlfh suldRlnthe deyisa @i eaafigured

for the processing of only one or a plurality of matter, such as for instance test samples, at the same

time. In this fSBFeapdHe Lenlppdsstorilsiny EReshBRHIRayese EBRTRJURRRI¢oIEEcHIRISHatE 8P EENtain

sub-chambers,seRARIRY fileracachioihgsae Qd%&ﬁvi@@@%ﬁﬂ@ﬂl%i&ﬁg?fg@lﬁﬁ&fyq& LResplemrore
test samples. In some embodiments the device Is adapted to provide a particular interior geometry for

a desired 1brrasdaBnidh MR OTSherFERIPER Setof Bl ivanty &Y RIS pIebr BRfySBMeI8dmple to
microwave ofRhtRAVEGE PRI RS fQRgTIRLIOMAIISIRACTHRY fPaLRItET distripption.afihen

microwave or the photolytic energy for uniform photo activation or uniform heating of the contents of

the chamber®fdReRUMPIEAVESCfoRE MRSV SHRBEYIRE HA T RIS PSR iRy LEHEHB SRR be

adapted to ingluge-eRRner iNAHE SabBATP K& 4sHIeh as for instance a basket), which may for example
be loaded with one or more test samples. In embodiments where the sample processing chamber

includes such sub chamber(s), these sub-chamber may have a sealing layer as described above. In

such an epgediENiothe SHBoANABHIE PR PiR6eL With thiRehsAMmIve adapted to include one

or more sub-chambers (such as for instance a basket), which may for example be loaded
with one or more test samples. In embodiments where the sample processing chamber
includes such sub chamber(s), these sub-chamber may have a sealing layer as described
above. In such an embodiment, the sub-chamber may be placed within the sample
20 processing chamber along with a sample and/or requisite reagents for the reaction to be
carried out. Accordingly, a first reaction may be carried out in said sub-chamber and the
resulting contents of said first reaction may then be transported (via the penetration of the
sealing layer) to the sample processing chamber of the device for further processing. A sub-
chamber may located anywhere within a sample processing chamber. As two illustrative
25 examples, they may be stacked within the sample processing chamber as shown in Fig. 4J,
or side by side as shown in Figure 4K. In this regard, it may also be possible to have a
plurality of sub-chambers within a single sample processing chamber to provide for
multiple processes within said single sample processing chamber. In some cases such an
arrangement may be advantageous as it may allow for multiple reactions to take place while

30 the device remains relatively compact.

[045] In some embodiments the sample processing chamber has a thermostatic device or a
Peltier heater incorporated therein to influence (by way of acting as a catalyst, for example)

the processing of the chemical or biological sample by varying the temperature. In this
14



20 processing chamber along with a sample and/or requisite reagents for the reaction to be carried
out. Accordingly, a first reaction may be carried out in said sub-chamber and the resulting contents of
said first reaction may then be transported (via the penetration of the sealing layer) to the sample
processing chamber of the device for further processing. A sub- chamber may located anywhere within

a sample presgssinthehiambestAis twoidustpéve2iaxamplescthehentiay bestackedwithimbhimsample

processing chamber as shown in Fig. 4J, or side hy side as shown in Figure 4K. In this regard, it may
also be poss%lg()(@'hé%oédolﬁﬁ??’al %F@HBgcﬂ%ﬁ?B Psg\ﬁmﬂsérﬁﬁ\%% Q&ﬁ%l@%ﬂd’@é@ g &%?#beér to

provide for medtiplerpcheassenaviipincsaifssifglessetije ebessing hbambe: doshpedsinsessdich an
arrangement ma (llb%ad.vant eous aj low multiple reactio#ls té) take place while 30 the
ati ple

it may a or
device remaffig R/ CYMpEC G2 §f‘ﬁ1‘%ém “EmBo he"ey bIBEENS S PREAYES has a
thermostatg dewvibetiona L eliipehibatahsrsepaiateldterainjobafleenee (nywasrefiactirgample
catalyst, for example) the processing of the chemical ar biological sample by varying the temperature.
It 14 100 PR Rl O ST il ) L & HOHHRGBEA) SCBHIG reans
or both. Acceviiinglyong fhiratingrobeanlingdhigianbeiay heshtit denklimited to, a Peltier heater
attached to the surface or surfaces of the chamber, or a heating or cooling coil wound around the

circumference of the chamber, for example to provide for uniform temperature 5 distribution. A
respective tHédwepbiducthiavicebudiyhbetdo catadt sioy\whatapeethe Issnplarpbbcassing: aftasnberther

AIternativefB/, when thehdt V{Ctﬁ of tllfeéigﬁlenti%n is used in connection with a ?t%) e,.such robe may
include the tﬁ%‘r’%ﬁ%’sﬁ% ic %wcg.offf ] n el EmboinmEntS the' el ép?el t B8 Fable to
at least one dilvive. 1Dldewicearisgchdhad thevdietod owe dievicesisrinyfltvd aommgnieaticnievit te inlet
of another device. The secugn eans b tw?en any twlg devi es.maxlfor instance be achie%ed by
. aving, Cortespon 18% T,o% ancﬁ.rehl S bé’ hich one device may, be secure tQ, guother

having corresponding slots andTails by which one device may beé secured to another. “Alternatively, a
socket and pAgeonfigiyraticodoayand pliliz edesowealioln tiney dackeliaad apluglénibebémeditcthedase
(or any Othegglgg%}g o%‘i}rﬁ‘e%td%ﬁ’écﬁars% %r'”a%'g%? arﬁi%‘;ﬁ%tg@ﬁ%? c?eov”c%s%%g‘iﬁ‘ﬁu%rer?%t"c‘ﬁe upface is
thus capablée offunctioning as a plug, for example. A further alternative In securing at’ least two
devices tagetherspaydiesanhinwenkiyotfategi snime- Epaibtgbf-fit meams.glasyetpdbize f@neladiphents one
device is SCrew d onto another. Further . . .

urther alternative in’securing at least two devices together may be achieved by using snap-

fit or tight-fit means. In yet other embodiments one device is screwed onto another. Further

methods of securing at least two such devices together may be used provided the guiding

principle of maintaining the outlet of one device in fluid communication with the inlet of a

20 subsequent device is adhered to. It should be understood that a single device of the present

invention may furthermore contain more than one sample processing chamber (cf. e.g. Fig.

6). It may also include any additional element, for instance an elution chamber (cf. below).

A person skilled in the art will appreciate that a device of the present invention avoids the

exposure of matter to the atmosphere or ambience, while matter is transferred from one

25 device or apparatus to another, and that the device thus avoids the risk of contamination (cf.

Fig. 1).

[047] For each of the above-mentioned securing means, an arrangement of a plurality
(which refers to two or more) of devices may be carried out in series in any (one or more)
30 dimensions. As an illustrative example, devices may be arranged vertically or horizontally.
In a vertical arrangement, essentially, stacking takes place. The stacking may be collinear
or in a step-like manner. Should a horizontal arrangement be used, again, the arrangement
may be collinear or step-like but in a horizontal orientation. Illustrative embodiments of

horizontal and vertical arrangements are depicted in Figure 5. In a vertical arrangement,
15



methods of securing at least two such devices together may be used provided the guiding principle of
maintaining the outlet of one device in fluid communication with the inlet of a 20 subsequent device is
adhered to. It should be understood that a single device of the present invention may furthermore
contain more than one sample processing chamber (cf. e.g. Fig. 6). It may also include any additional
element, for ingiaRcmay WuoBCbanbeidgia belgw)rok persaniskiliad instard villrppresiateat a
device of the ese t invention avoids the ex Josure of matter to the atmpsphere or ambjence, while
matter is trafSfered ¥ or8 168"} aﬁ%ﬂ?t&%&%&pgﬁﬁlﬂ%ﬁé‘&m &'th ?ﬁﬁ s the

risk of contammafge (Tegeiglidy. ﬁ@éﬁ]tﬁ@@@@bteﬁm@saﬁoﬂe—m@@mﬁ sachibeg MeaNS, Mbans

arrangement of a plurality (which refers to VO Oor of d es m car ied o eries in any
(one or moré}laﬁol%lﬁﬂ SIONEIOXE Siifdsh ﬂgﬁ{ ﬁ}e g E 58 &esﬁ/‘\ﬁllﬂﬁ c'sﬁi‘fyroﬁs

horizontally. Ibe@mﬁ&@&ﬁmﬁmemeeﬁeﬁr&yalﬂ% lslﬁaaieng)takﬁﬁdal a@echmeﬂstaabm gﬂa@ydsam@lllnear
or in a step-like.manner. Should a horizontal rran ment be ysed, again, the arrange

collinoar ar SISETRE b ¢ AN briin TR IS, & ISR kS Gh RS Bt
arrangementsavectapictad ¢n dnig tie inldnod Mrimﬁﬁﬁmgﬁmﬁbﬁr. 15 gravity may be relied on to play
a major role in causing the discharge of fluid from the outlet, however, in the horizontal orientation,
gravity typically plays a smaller role in the discharge. Depending upon the characteristics of the fluid

in the chamuenmaniousdlﬁﬁgn&ldrwtaews&j ieemprednatievesugicasfluidythioughdhalouiletafier the
sealing Ia){(ﬁr |s enetrated. Suc A055|tbe means ma ht? btut ar nottllmlt d to, the ut|I| ation of a
pressure ifArSHEES ThEENAPRCAI AR A B SRRROL ER PG & ditke 1R ES 8“‘3 %“e%t{?reec titeR8nce
between therauylell antdhedpted abthienstibsaquenijonaioberifd48{litstackiaghthesdé\icasdasred

mentioned above, altern Elve an externfi\I modul (i:\ f.(()imech nlsm ma be ed Apa frorzrim
cess H % {1 le eXx € 18 1ca nOS%l glal xte%) ular
supporting theS stack e external'mo Cmhelhaniém y also be adapte S fuhetitn M conjunctlon

with additionaletipainsnusag fnraﬂmnequ@eomeepeﬁnglbﬂtetﬂa@poedmpbeoermedﬁaaé diageoiiboof
equipment. The extelrlrtn'illl1 \r]réotdu awnerefF for insta 1C ;ﬁ aavel an.o elrlun or séotoarlgalpteg to
accommodafe tlli’e evice 0]1:'1 lt%e presen |nven |on Were or Instance somg nQe dcagr?os
equipmentjscohepeigechdlSriodatae xtevhahinad elahmquhmmmmucfveemqmp@hhmy tbe example
allow the us%{elté)ct a suitable probe, which includes certain characteristics (such as for instance antibody
coatings). It may furthermore allow a user to insert such suitable probe to perform a
specific test. The external modular mechanism may also include a security mechanism that
assists in securing the position of stacked devices to other medical devices.
20
[049] In any of the embodiments described herein, the sealing layer may be adapted to be
penetrable by mechanical means. In this regard, the above mentioned perforations may be

used to adapt said sealing layer to be penetrable by mechanical means.

25 [050] In other embodiments, the penetrable sealing layer and/or the absorption layer may be
detachable. The sealing layer may be detachable from the outlet. It may furthermore be
replaceable with at least one other penetrable sealing layer. The absorption layer may be
detachable from the sealing layer. It may furthermore be replaceable with at least one other
absorption layer. In such embodiments, the sealing layer may be adhered to the chamber or

30 the absorption layer to the sealing layer by means of, but not limited to, a removable
adhesive such as double-sided tape, a temperature dependent epoxy adhesive or an adhesive
putty such as that from 3M (3M Scotch Removable Adhesive Putty), for example.
Alternatively, the sealing layer may also be adhered to the chamber or the absorption layer

to the sealing layer by mechanical means such as screw on adaptation, latches, tight-fitting
16



select a suitable probe, which includes certain characteristics (such as for instance antibody
coatings). It may furthermore allow a user to insert such suitable probe to perform a specific test. The
external modular mechanism may also include a security mechanism that assists in securing the
position of stacked devices to other medical devices. 20 [049] In any of the embodiments described

herein, the sealingplaengmayrha adppried i@dpecpeneiprilendhmathasitialemeatsod athisyagat, the
above mentioned perforations g;%be used.to adapt said sealing layer to be penetrable b

y
mechanical AEENE&5f0 861 TR AT & MEGHRTR, TS Perdy SN TR ARIAS IHEUW5SHrption

layer may behéeiadbableelihe sealingdayer may be detachable from the outlet. It may furthermore be
replaceable with at least one other penetrable sealing layer. The absorption layer may be detachable
from the sealing layer. It may furthermore be replaceable with at least one other absorption layer. In

such embosijoa]ta, Heeaseaivgdalies mayrhe adhgeibiioliherahambendvaatafedbsonptgnbayer to the

ling layer b f, but not limited to, ble "adhesi h as double-sided tape,
temperature e AUV, AOHBEN o5 e At BE 0K LAy Sl B o ey CRSERRSE

Removable Adbeaisivel Rty yiigehexam e . irdtteiaby glyndhatsé aing Jayegraey wiso Haadhesitiddo the
chamber or the absqrption layer to the sealing layer by mechanical means such as screw on
adaptation, IXHed HEHORARG P RS ARG IO BkATh R o BB SCbE pIch U BYY B aling
layer or an absdipiied fleyensvaydipedasysechliieieyarddVicectidatinas dlieanybhsahdsead forrpasdorming
a processl(ShtEfr:eiﬁ iS des'ged to be reused. 5@[0%&] A detachable sealing layer or absorption layer may

be advantageoucs itk geﬁ rr%eebryori'3 q KAV IRE QRUIEE This may for instance be due to the fact that the
user may simply replace a sealing layer, which may for instance be penetrated or disintegrated with a

new sealing r, Likewise an absorbing layer, which may for, instance be spaked with a fluid, may be
exchanged A Hh R T T TN 26 T Bt le T B SR e
chamber thepetwtrgdeciedinasigeanthcasis [(I52k4s éndiodiedabake, finsother grmbechimentaling

device may fuher indlude & second, nenSirable sealing aver, n some othese smhadinents the firs

and the second sealing layer are arranged to Sandwich the absorption Tayer between them. Fhe

second sdalimgyapesvide 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 with the
atmosphere particularly when the fluid maybe health hazard. The second sealing layer, as in

the first sealing layer, may also be adapted to be penetrable by means of the above-

20 mentioned perforations.

[053] As indicated above, in some embodiments of the device, the penetrable sealing layer
includes a recess. A head of a probe may enter into such a recess up to the given depth of
said recess without penetrating the sealing layer (cf. Figures 11A-F and 11H). The depth of
25 the recess can be of any size or depth. In one embodiment, the depth of the recess ranges
between 0.5 mm to 10 mm, with a diameter of at least 0.5 mm. The usage of a respective
recess depends both on the geometric properties of the sealing layer and on the probe
involved in a selected process (see below and e.g. Fig. 11). As an illustrative example,
where a probe includes a head and additional elements such as arms or blades etc., the head
30 may jut further than such additional elements (cf. e.g. Fig. 11G). In such embodiments the

volumes involved may be selected of very small quantity.

[054] The sealing layer(s) of the device of the invention may comprise any material that is

able to perform a sealing function under the conditions intended for its use. Where desired,
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15 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 with the atmosphere particularly when the fluid
maybe health hazard. The second sealing layer, as in the first sealing layer, may also be adapted to
be penetrablgdyhmaansefytibe abeved 20 wiertioaesd padetations kel As imdicateth@have tirbsome

embodiments of the device, the penetrable sealing layer includes a recess. A head, of a probe may
enter into subfFd rglcléesrg E%rtlflﬁtélﬁf?v(é‘?{r&éﬁ’ﬁ I@Ft%éiggrEEE%é%WSﬁf?éﬁ@ﬁj% a §E§Iﬁ?§1ﬂ§er (cf.

Figures 11Agdroaeshihb-thabite:flapthofocthe rreasalianibeeotienyrsize tled@pifolodnBeeimipiment,
the depth of the recess ranges between 0.5 mm to 10 mm, with a diameter of at least 0.5 mm. The
sne of a 1AHEHURE FERBE A T B Eh HID GBI b Pt HRe o tne S ) BPAFS on
the probe mkolye@inetmboliatea prbeessiBre lagwiand s gudely. bl)ehd@itelllusisativenexampie,
where a probg includes a head and additional gelements such %S?ﬁﬁngsw% blades etc., the head 30 may

jut further thANSTRHVSIABORAT &I8FHERES 1Y &' Efgn By H FHTHEHE Y8181 tiege
involved maxhessetoaiiheforery windal qlantdyrcidtibh Tdoa dicialivgfayer ($fofdh @ dwdass eftleeIn

invention may .comprise any material that js aple to perform a sealing function under. the.conditions
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conditions thaharte dfttendedisiodigausatiui\tbeesifgr ihdthhicencoircaiviglnpiteeisitgat imbepratess

performed jn the sample processing chamber, the surface of the sealing layer that faces the interior of
S SEPe BEReeSing aling ayer thay fac

the samplé- PHocSAL g EHEIRIALY b EATHIP S Wt 8 RORSIA R BRSPS 1o such

matter. 5 In other embodiments the sealing layer may be used to terminate a reaction. As an
e e e R S o Tl o,
of the sealinglayesr noayibeted aptathtgasiandacdabiraditimeraten aynthhier ealftareitsdBiniagiates thus
e S S A e A B R e,
the use oflaquépis flustbindiuge] ysobargddaet [poijecthideneoxgepihchaiate iBISTangdaigauralactssgnghetic
polymers. E)f)aomy%gﬁ@lf—methacrylate (PMMA)), ethylene-vinyl acetate (EVA) copolymers, phenol

formaldehyde resins, epoxy resins, poly(N-propargylamides), poly(O-propargylesters), and

polysiloxanes. Two illustrative examples of inorganic materials that may be used under

most conditions are glass and a metal foil. A respective metal foil may for instance be an

20 aluminium foil. A metal foil may optionally be coated with a polymer layer such as

polyethylene or polypropylene, for example were it is desired to avoid oxidation.

[056] The absorption layer may be designed to accommodate, soak up, incorporate, suck in,
transmit or otherwise accept or absorb any volume of a selected fluid. It may thus for
25 instance be designed to absorb any part or the complete volume of the sample processing
chamber as well as of any other chamber other of the device. The absorption layer is in

some embodiments furthermore designed to be penetrable.

[057] In one embodiment, the absorption layer of the device may include at least two sub-
30 absorption layers. In one embodiment having two absorption layers, the second absorption
layer may be the same as the first in order to further increase the absorbance capacity of the
absorption layer as a whole. In the embodiment having two similar absorption layers,

should the volume of medium be too large for the first absorption layer to absorb
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suitable polymers include, but are not limited to, polypropylene, polyisoprene, polystyrene, 15 polyvinyl
chloride, polyisobutylene, polyethylene terephthalate (PET), polyacrylates (e.g.
polymethyl-methacrylate (PMMA)), ethylene-vinyl acetate (EVA) copolymers, phenol formaldehyde
resins, epoxy resins, poly(N-propargylamides), poly(O-propargylesters), and polysiloxanes. Two
illustrative examplesi9f therganieneaternalshah mayrhadysadounden spastbeonditionsase Mlasaand a
metal foil. A respectiye meta] foil may for instance be ap 20 aluminium foil. A metal foil may optionally
be coated wﬁﬁ'eﬁ %%P?&fj@f éfcﬁy%\tsa SW%Téﬂg’oﬁngWBBylene, for example were it is desired
to avoid oxidation. [056] The absorption layer may be designed to accommodate, soak up, incorporate,
suck in, tra it or otherwise accept or absorp any volume of a selected fluid. |t ma t?us for 25
stance be MERSAU RS Sro Gy BT e 66T iate VGHiFie SPEHE-SARIET: [HRcting Ehsihber as
well as of anybetheti dbanber athanofdbeGiewite. hhe Bbsarpioakayerihin somacinbodivaents
furthermore %esé%n d to be p@et able., 057.{ In one e%}rodiﬂent, thgxabsorﬁtion Ia‘éer. of the.%ﬁvice
may include BPIEREE {A5 by 48 AB oY SroR 14y A5 B e MBI RaTAE Rid HB LBYBHS Sy ers,
the second ahsdsptionetaygsenee Far-dhebsarpeoaslifer fitslyibo ey tapubleasfinbsessadimabsdibance
capacity of the gbsarption.layer as a whale. In the embodiment having two.simjilar aQsorptjon layers,
Chouid the VNPT FRTRBE 156G YR S ABS QTR T & RS S s Al e
subsequent absadhpidcrofayeyimay disiiaidnayalise rikgupnhe xesssiflulsrbioal eady ypbsaibedsby the

first absorptiqgn layer, for example. [058] Alternatively, the absorption layer may, include sub-ahsorption
aers of V3T S5 AL F LY oo Bt B8 PRaiate U tr B

contains fluiglsanfptarying volatility, viscosity or miscibility. If the medium contains two immiscible

fluids, for example, the first absorption layer may be only capable of absorbing one of the two fluids
leaving the second absorption layer to absorb the remaining fluid. Accordingly, two fluids of varying
volatility may @899 Avakengiotivel aitedieinan Aabave; tmbayibe the Cdreabfolipaba pyriautidizedserption

aemative RSN ApSFatiayar JATEA iy AU A1 s a7 Sy o
ption1ayer utilize y have an affinity or a selectivity for
absorbingl paitioutaivituedsh Rlocerditighydsogucin dnyer 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 materials may be
20 selected from, but are not limited to, the group consisting of a wood pulp fibre, a cotton
linter, rayon fibres, flax, hemp, jute, ramie and cotton, for example. A cellulose fibre
material well known in the art is commercially available as Whatman paper. Other fluid-
absorbing polymers that may also be used in the fabrication of the absorption layer include,
but are not limited to, cellulose, starch, polyurethane foam and poly(vinyl amine)s.
25 Examples of hydrophobic absorption materials include, but are not limited to, natural,
synthetic, and modified natural polymers. Three illustrative examples are cellulose fibres,
which are coated with a hydrophobic compound, perfluoropolyether  fibres and
polypropylene fibres. Hydrophobic absorption materials are commercially available, for
instance under the trade names K-Sorb Hydrophobic®, OCLANSORB, IRGASURF, and
30 KLAUSORB.

[060] For some applications it may be desired to provide an absorption layer that is at the
same time both of a large capacity and designed to be easily penetrated. A large capacity

may require a significant thickness, while an easy penetration may require thinner material.
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15 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. SughseaielesthinardaterizlsdsiaebdAiselgeies figer, uharef@t imifaghioutghoup

consisting of a wood pulp fipre, a cotton linter, rayon fibres, flax, hemp, jute, ramie and cotton, for
example. A éﬁ’lf\(vlﬂ%%sé'f' & SpIgtBHan |?W<W8%ﬁ%‘zﬁ?é“£?f’iBOéB?ﬁ%%Wé%ﬁﬁfa?ﬁf&da@%\mgt?ﬁé%epaper.

Other fluid- absadingpainnears thalimayaisodausechiadthe fabueation of thaehsabotiondayesin
include, but aye not limited to, cellulose, staych, polyurethane foam and o&%/(vi | amine)s. 25
Examples oAU BRI AR HERS AL E B D hnitet UF ARGFRIO R HHRLES and
modified natitaspabinerFighreeiustiative eXagpiagiate lagttlosediiie penwhithaarsucaied nath a
hydrophobic compound,. perfluqropolyether fibres gnd polypropylene fibres. Hydrophobic absorption
atonals ar S GHI A, ATSHRORB: AL Se Bt T e e 0ty B3 EoteR.
OCLANSORSBgiRicAShi=brpand qualiileA USORE[}0R) Eothao sevap phoatialisfiintdynberissiyet to
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require thinng¢omadtyjal pioviensoaie eribodiingnthaftesdeaviae theudbsorgilashlayes isuliergiaie of a

non-uniform thickness. The.ahsorption layer may for example posses one or more recessed regions
tthe SutC8 BB i o Mo Aegb N B LS E A r SR S

additional gupdirg-layerihdadatedibe puabng ey sealdvigdaye nbsaditiendbger piidal faliap, @s fonbtisirated in
Figures 4G a daé‘s%ﬂ%ﬁ‘(%ﬁq”'ddnﬂ 'é?‘é’ i %ﬁ%&'-‘/ﬂ{%es”e%'ﬁ%b'?a’ %}*Esdﬁ‘%%ggén%?a‘{é%. qugg%%]f%ﬁggggptlon
qualities. In other embodiments it does not provide any® significant absorption qualities. The guiding
layer thus seswi®divocmaihdubstigninHisgtly jdtdassists io foamsmiting flusddirbnothe sartbpdénprocessing
chamber to t&%gﬁ’s%‘%g?f{)?l "'g‘ reé'onss\’%es s"é‘ft'é(»?'t ?E%ﬁé!&% %?a%’e“daer?s'raediﬂbss?rﬁ?égcfﬁ pehas@ ﬁdgte no
splash, into subsequen ompartiments of the device or Into a subsequent device, when Sealing
layer is péhédrdied eihbedehnsatstile guhshngfilay ényassisisitte absevptiod playeofindftféilimgptefemneson

(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 that are of high absorption capacity. In some

embodiments these parts form a macroscopic unity.

20

[061] In other embodiments the absorption layer is made up of just one homogenous layer,

which may be of uniform absorptivity. In any of these and the aforementioned

embodiments, the absorption layer (e.g. a homogenous absorption layer) may be adapted to

have sufficient capacity for absorbing a fluid of volume equating to the volume of the

25 chamber. In other words, the absorption layer may be able to absorb a chamber-full of fluid.

[062] The absorption layer contains in some embodiments fluidic means that direct any
fluid, which is released from the sample processing chamber during penetration of the
sealing layer, to a physical space. As an illustrative example, the absorption layer may
30 contain or consist of a material that shows little absorptivity, but is capable of transferring
fluid to a fluid line that directs it to a discharge unit. Examples of a respective fluid line
include, but are not limited to, a channel or a tube. An embodiment of such an absorption
layer is illustrated in Figure 7B. In the depicted embodiment a tubing is able to discharge

fluid that enters the absorption layer into a waste chamber. In some embodiments the
20



of absorbing any desired fluid once the sealing layer is being penetrated. In some of these
embodiments the absorption layer is designed to form a central void. In other embodiments the
absorption layer consists of two or more separate parts as illustrated in Figure 4G. In yet 15 further
embodiments the absorption layer consists of several parts of different properties (cf. Figure 4H), such
as for examplesfiid aapaeityrovedhaniapl yesipiaraa doipeneiiatiosnntenusiestiengile ehgdapsiyinThus
in some embodiments the absorption layer includes parts that are easily penetrated and other parts
that are of hi@ﬁsgb BNy FEme %ﬁn%aﬁmgm% m&%élb%ﬁg%ﬁwmmgwp ufitty. 20

[061] In othede@ndbegtimenissthscjpsar ko cdayririsopadenif s jfshoreaiampgencyplayettedviich may
be of uniform absgrptivity. In of these and the aforementioned embodiments, the absorption layer
(5.0, nomGERUEELBLG: 0T A7ei Ay B SORHCH 15 FE L B PRSP A SOPRG a o
of volume squ@ding to the volume of the 25 chamber. In other words, the absorption layer may be able
to absorb a chamber-full of fluid. [062] The absorption layer contains in some embodiments fluidic

means that direct any fluid, which is released from the sample processing chamber during penetration
of the sealir@dayet, iofarphysivabsfiacat Ashareiilistidtivecexample, pheabsarmiton layesimgayke
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waste el AT S IR R SOy ko I BaY o G B BRI
connection téuatheastel atiagndhe rddmidh aserdenhodinierd suad preptas hirgooc wikeharging inimsiabsaquent

compartments of th? chvice or into a subsequent device (during penetration of the sealing layer) is
to samu[:i) S 1fr1n proc SSI% o : s
prevented by a guiding fayer-and/or ati additional supportive layer and/or an additional second

absorption 5 layer. [063] In a further embodiment, the entire device may be placed within a housing.
T D o 5 A RIS A P e
15 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 a
processing arrangement may allow for the combining of products at a later point in time. As
20 an illustrative example, two reactants, which may be required for a subsequent process, can
be activated or synthesized in a spatially segregated manner by using two separate sample
processing chambers. As a further illustrative example, a plurality of chambers may be
arranged in a geometric order, e.g. the form of a circle as shown in Figure 7. Such a circular
arrangement may allow a simultaneous processing of identical or different samples.

25 Alternatively, matter may be processed sequentially in one or more chambers (See Figure

16B).

[065] All the above-mentioned embodiments of the device may be implemented in an
apparatus for processing a biological and/or chemical sample. Accordingly, the present
30 invention also refers to an apparatus for processing said samples. The apparatus includes at
least one device, as described in any of the aforementioned embodiments, and a probe,
wherein said probe is adapted to assist in the processing of the sample. As an illustrative
example, the probe may selectively attract target matter from the sample processing

chamber. Another illustrative of assisting in the processing of the sample example of
21



10 further secured together. Alternatively, the housing may be a raised platform or a means of further
isolating the device in order to reduce and prevent the occurrence of contamination to samples during
processing. [064] As mentioned above, the device may contain more than one sample processing 15
chambers. In another embodiment, the device may thus include two, three, four or more sample

processing chgmbeis asdoeayrmpleilbsmaiaddn HewendPteonTigidre afngibepdangameninthea. device
having a plurality éme nintg two or mo{e) f chambers, allows to .carry qut seve;ﬁ%procgsses, .g.
chemical reabtiBiial SRt NS Ut S Hisdre ﬁﬁ%&&lﬁseﬁﬁﬁc&& B RIRYEhERHAS Sor the

combining obpreshdits étiabder paimd inlENoeE (hsde0ianifliegiiative example, two reactants, which may
be required for a subsequent process, can be activated or synthesized in a spatially segregated
manner by using two separate sample processing chambers. As a further illustrative example, a

plurality of siee6hets pPapbendrisngeddncd geonairibordesiiogothefactinofta giicieaasrsievigin
Figure 7. Such a circular arrangement.may allow a simultaneous processing of identical or different
samples. 25 RSAMANVAIY: MARE ISP pIBEUs 2k REGCH ORI o B BF oM B RO {RISS Figure
16B). [065] Alldhe-abavid-kentionaghetibadimentschicthie dletag esafhednipemeiedianaplcapparatus
for processin%a biologli)cal and/or chemical sample ccgd'y\%%lﬁfhe Egresent 30.invention also refers
to an apparattE S BRRe LN QENG RAGAT TR NP HEC RIS A HUET 3G QA% 'SRE RIASHORY Wik cribed
in any of the afaremantiotiecs andipainientsstanck anjidbey- amitigedirbisaich p robecscad apteddadabsdst in

the proceiﬁlﬁ%of the samn[i)le. As an |llu(§trat ve e>i%a le, the {i)robe ({Réal)(/) sellectlvely. attract target

th
matter fro Oswarﬁar%etpro téesrsrirrl@] Ehnarr!i%ér.e Ahd ﬁr:e&r?riﬁﬁtér véila %lslfﬁngn}%afﬁe 1|i)er'olc§l JSRY of the

sample example pir2dfreguiating theytempeyaiwe of fuidoorctinisample imittersample pPhocessiag
chamber. Typically, hut not necessarily, the pr &e can be ins rteﬁiii to and remaved from sample
processing C%Qéirrﬁlg}éér t\/l%. ﬁ%%ang? %Pt?%% eavﬁceglclff) ee(fuir%dP B 6287 ﬁ%’ &ro%garrntaog l‘)%ll&es?élfgehgl?cs) serve
the function ofagtiesictingtargat pratieethactigfacmedtis siictita < @hysicoeherpicahmeanFiguehy2ical
fields and foEFes uch as.for.instance magnetic and ele{:tr%m%gnfetic fi%lds or e(iectricgl char&es. Three
. . CR%C?S an ?mlf{)dl CIl % CI‘% SUr € arca da nead o I'O_gegge\VIl E‘IS Sll(t) a surrace, .
illustrative examples of attractions by physicochieémical means are van aals interactions, ionic
attractiond &bufferent 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 target matter. Some of these areas may for
instance be able to assist in antibody-antigen interactions, others apply charge attraction,
20 others magnetic attraction and yet others oligonucleotide hybridisation (cf. below). The
surface of the probe may also be adapted, through the incorporation of surface texturing or
protrusions to provide recessed regions to or attract or capture the target matter. Further to
“capturing” such matter, the recesses may also serve to protect the captured matter from
being in direct contact with the sealing layer during the penetration process thereby
25 resulting in the captured matter being brushed off from the probe. In addition, as mentioned
above, in some embodiments the probe serves as a direct contact point with the sealing

layer. Any part of the probe may be designed for such purpose.

[067] Figures 14 and 15 illustrate embodiments of a probe, which is able to attract target
30 matter and to shield it from any impact, for instance during the penetration of the sealing
layer of the device. As described below, target matter may bind to the probe directly. As an
illustrative example the probe may be equipped with affinity tags for cells or compounds.
The target matter may also bind to the probe indirectly by using a substrate that is able to

attract target matter. As an illustrative example, in some embodiments a medium for
22



affinity attractions such as for instance antibody-antigen binding attractions. As described 10 below,
target matter may bind to the probe directly or via additional means, i.e. indirectly. Any part of the
probe may be designed to attract certain target matter. As an illustrative example the probe may
posses a head (head of probe), which, or a part of which, includes magnetic matter or provides a

surface with affiftibefoncetaimiangahmatteiolbigeaeptddesdepigishan fmdaodimaniamblersracswiiace area
of a head of ahprobe provides such a surface. 15 Different reas'; olfithe ﬁme or seve@l Probes may
also be desiGASIIE At TR BF S BRIFSCa: AR S RETIERuPAS Y PAUG A% hfRio e A8 iments
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recessed regions to or attract or capture the target matter. Further to "capturing” such matter, the
recesses mgye83a servikukorprioteek dheprapiiregriotaitesfrand hergureditdchednthohstiidethenssdling
layer during the penetration process.therepy 25 resulting in the captur atter being.brushed off from
tho probe. T ST AR Aot SO HoBne L HE b8 el i egriet
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Figures 14 and 15 illustrate embqdimenis of a probe, which is.gble to attract target 30 matter and to
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described belowljtargeli onatidienpaybeindftohdhe¢pichel dinsodlyinfen@nlilugivaddge examplet thanpiobe
may be equipped with affinity tags for cells or.compounds.. The target matter may also bind to the
probe indireé% ;’/“Bﬁ?if;st%ﬁ ré% C§ rat8e 151 %%56%1 i) 1af&1&xf1{gr§eesp ﬁ%t'i%r?%s%é)ﬁl rl'?yhg}?gﬁ\rfeﬂéxsélﬁilple, in
some embodimenthatoediumfier @Pthayidg sotitie dhiebyicad endios. Biboginal prydesadiukichtis filled
into a sample processing chamber, comprises magnetically attractgble particles. Such particles may
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magnetic prae. erefpre acidiaRan ATeshONANGMERNS (28889 e rod within a hollow

primary core rod (sheath) that can be adjusted in its position. In some embodiments the

secondary core rod is hollow.

20 [069] In some embodiments binding and release of target matter to and from the probe is
controlled through a change of the properties of the probe. An illustrative example is the
change of magnetic properties of the probe as for instance illustrated above and in Figures
14B and 14C. In other embodiments the binding and release of target matter to and from the
probe is controlled through a change in conditions of the sample processing chamber.

25 Examples include, but are not limited to radiation, a change in temperature, a magnetic
field, a pressure differential and the addition of matter into the sample processing chamber.
As an illustrative example, the addition of matter may for instance affect the pH value of a
solution comprised in the sample processing chamber. Where it is not desired to control the
binding of target matter to the probe, a singular binding process may occur once the probe

30 is inserted into the device of the invention and target matter may remain bound to the probe

throughout the remaining processes performed within the device of the invention.

[070] An attraction or binding of target matter to the probe may be achieved by any means.

It may in some embodiments be desired to select means that do not affect, change, spoil or
23



[068] Two illustrative examples of a probe depicted in Figures 14 and 15 include a head (head of
probe). Inside this head magnetic matter may reversibly be placed. It is therefore able to attract
magnetic particles which in turn are able to bind the target matter. In the 10 embodiments shown, the
head is located at the end of the primary core rod and serves as a binding region. The probes of the

depicted embgdipents asgeposaess Bt hecmditstesto adqratestivespastianifipigue 14A)

with respect to any bound matter, In such cases, the bound matter on the head is shielded hy these
arms. The afME APPSR 19 EF fbéwa'ﬂ?ﬁh‘i? U M Afdc: Oé%lﬁé%géiﬁﬁ‘éeéﬁﬂlﬁ/hich

magnetic pattictesionay be 15 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 secondary core rod within a
hollow primary core rod (sheath) that can be adjusted in its position. In some embodiments the

secondary £e1pthisohelewmph{§6Shbosanest e hMbgdisbe risnibinding wibduale aspabidasgetimaaiter to
and from the probe is controlled through a change of r ies of the probe. An illustrative
M e R R e e
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singular binding qerdeesshmayiloebutike deariktéopsoBe d3bpie dnsefiedmbintie) devisbedyf filagimwrenten and
target matter_may. remain bqund. to the prohe throughaqut the remaini ocesses.performed within
the-device of 8 TTUTHILN, (07O A S MCHOR 1 DIy of SRR Rt S8 SHURE e e
achieved by ﬁmwa@@sn&{d& MaYelNaPOMEeRN b@z@'ﬁk‘?ﬁﬁbﬁl@ﬁﬁj{%(‘)@,sﬁéﬂcﬁmﬁaﬂﬁ t@!’?&rﬁlﬂé‘%‘ gffect,
change, spoil or 23 damag_e the target matter. In other embodiments the means of attracting or

binding targd¥ HSHHESEMEY aelreylpeVpsi tibadyitls JrutdientoiperpBiiebrisdhaévice of
the inventiopoR fREkIdHPOR BxeRRRMAMPANMENIbER ThecMtaing B SUDsi ate £ABRDIE O

binding 96, 1999, 1898-1903). Lipocalins, such as the bilin binding protein, the human neutrophil
gelatinase-associated lipocalin, human Apolipoprotein D or glycodelin, posses natural
ligand-binding sites that can be modified so that they bind to selected small protein regions
known as haptens. Examples of other proteinaceous binding molecules are the so-called
20 glubodies (see WO 96/23879), proteins based on the ankyrin scaffold (Hryniewicz-
Jankowska A et al., Folia Histochem. Cytobiol. 40, 2002, 239-249) or crystalline scaffold
(WO 01/04144,) and the proteins described in Skerra, J Mol. Recognit. 13, 2000, 167-187.
In addition the probe may be coated with a modifying agent that further increases the
affinity of the substrate for any or a certain form, class etc. of target matter.
25
[072] In another exemplary embodiment, the probe is able to attract a substrate. The
substrate in turn is capable of attracting or binding target matter. Magnetically attractable
particles (functionalized or otherwise) used to capture the target matter are an illustrative
example of such a substrate. In such an embodiment, the probe design may provide a
30 hollow primary core rod (sheath) (cf. e.g. sheath 25 in Figures 12B and 12H), which due to
the hollow design, allows for the integration of a secondary core rod with magnetic end
extended to the head of the probe (cf. e.g. secondary core rod 16 in Fig. 12B) for use of the
purpose, not limiting, to binding magnetic particles, as illustrated in Fig. 12B or 12H. Such

secondary a core rod may itself be able to contain fluid through the presence of channels
24



target matter such as, but is not limited to, DNA, RNA, a synthetic analogue thereof, a protein,
bacterial cells or spores, viruses, or low molecular weight organic molecules. The substrate thus has a
higher affinity to the target matter than to other matter. The probe may for instance be coated with a
respective substrate. Examples of a respective substrate 10 include, but are not limited to, an
antibody, a fragme mkdheieoh aﬁ?dsacﬁﬁﬂﬁsﬂ@6&0u@dbimdmghﬁﬁﬁmlﬂﬂﬁwﬁhtﬁeﬁbﬁéydﬂtenﬂl TS i

Examples of( ombinant) antiba ent are F fra vara nts, single-chain Fv
fragments (s& Eiﬂ §E%raa ﬁtl‘B‘o %lérﬁ-l](% ag%ffg' (%L(rfii) 2503,

484-490). Ar&@itam pleiofilar pr@mat@a@ﬁoﬂsr iR ching: m@gw@mﬂa@n(ﬁoéyln}r@queﬂsl@ aomutein
based on a 15 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, the human neutrophil
gelatinase-REBTR F@cbpoesitncHumaneARolipepraieil Oparglysedeliransspspatgal tigapsebinding

sites that can be odlfleq so that thﬁ ﬁind selected small protein r known as haptens.
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substratel s apalﬁfg of Attrac ing olrtsnr%lngotgﬁg nateer ﬁéjé)rr]%ltllc rac %bfg particles
(functionalizéakcqr sthenlvise frose d 16 @aptuhertheuargeturiatie rRsehanAlipsirattee ecaBi@ciieNech a
substrate. In gh rce?bodgm%g Itnrlcel%@be gle5| @/r%rowd a3 hoIIO\I/g gr%a core rod
(sheath) (cf. e g. sheat igures NET2H)S LW Vthe E}%]I?ow esign, a ows %’%r the
integration oba sepﬁndargnence@ochwith?a@g mstuwenchsef&end&riﬂ@tiheﬂ@enﬂmht&tﬁaﬂndﬁezécﬁemg.
secondary %6 in Fi e of the p se rh % % n g magnetic particles,
as |Ilustratec1BE g ex%’ﬂ%e Jﬁul%s%%on éal arfc%ér)e o %@ ge%]n:l e%b to contain fluid through
the presenge of channels 24 within the sheath or secondary core rod. The channels may furthermore
extend into tﬂf74] As mentioned above, an alternative embodiment may allow a secondary core rod to

be inserted into a sheath (hollow primary core rod) to form the probe (cf. e.g. core rod 16 in

Figures 12 — 15). The sheath may be adapted to serve in shielding the core rod from a fluid

or chemical compound in the cavity. The sheath typically extends into the head of the

20 probe, which, in one embodiment may be made up of either an integrated permanent

magnet or an integrated electromagnet. Alternatively, embodiments having a secondary

core rod, may allow for the movement of said secondary core rod, within the sheath, in a

longitudinal direction. This results in the magnetic end of the secondary core rod being

capable of lifting above the fluid level, in case where the magnetic beads are dispersed, or

25 being lowered (fully submerged) below the fluid level when magnetic beads are to be

attracted or concentrated onto the probe head.

[075] In other embodiments the probe may simply consist of a long rod ending in a head
(which may serve in binding target matter) as depicted in Fig. 12A. In further embodiments
30 the probe includes a solid primary core rod, a head and a plurality (two or more) of arms,
which may be arranged as surrounding the primary core rod. The head of the probe,
including the core rod, may function in binding target matter along with the end of the
arms, which may be coplanar or otherwise with respect to the head of the primary core rod.

In an exemplary embodiment, the primary core rod (or secondary core rod, if present)
25



head of the probe, as illustrated in Figure 12B and 12H. Alternatively the core rod may contain a
similar binding end, for instance integrated therein (cf. e.g. Fig. 12D or Fig. 12E). 5 [073] For
convenience magnetically attractable particles are herein referred to as "magnetic particles" or
"magnetic beads". Magnetic particles may contain ferromagnetic or super magnetic material. Super

magnetic matgead yesRandls te surfagnesic fielehwith asfingideeehanagnelic dieldivitheidid yesualting
permanent magnetization. Magnetic particles based on iron gxide are for example commerciall
available as gﬂgghg(%)uf’\ﬁoritﬁﬁ?% %?gté)gﬁ?‘%grf@?ﬁﬁ%éﬁffw SfoBBads %@ﬁﬁ%&aﬁsﬁég as
magnetic potaptuglassiéads ftlorvaphife dderas welbas fopnavasionseinNerE sonftes stiamarneche
Applied Science, BIQCLON,. BioSource. International Inc. or Novagen Inc.,.to name a few. Magnetic
nanopartcleS BB T 5 BP B R LT e FLCA AT BB GO e R s have
been descsibadader, axdnupta hyrilitemndsahrdidd sBitiash. (2004), 112, 47-63). 15 [074] As
mentioned above, an alternative embodiment may allow a secondary core rod to be inserted into a

sheath (hollow primary core rod) to form the probe (cf. e.g. core rod 16 in Figures 12 - 15). The sheath

may be adagiis [Tisetoee foshiatbling theethdoddiamiadidisl tetabamigal eosapeund fodtwaaity .
The sheath tﬁgicall .ext%nds into the head of the Zr? Eroq?, which, in one embodiment nE¥ behmade
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rod being ap%ll%Pes P ﬁ]’r(t)l%g aboVe thE ffa &V ih EASES lﬁn g mAGHERS PR Qrd Sisﬁ(g,r%eed, or
25 being loweted:(fully subwme ped)doelawiihéididodevealtivhenith agoke ticHee d eisharevia beckitracied or
concentrated onto the probe head. [075] In. other embodiments the probe may simply consist of a long
? (\gl)vr};]alr& 916 tgnghe % § J .nI?a 2%

. . horizont. ement robe. Wi rtac ample substanc S
rod ending in'a Qad' may Servein binding target ma r)sas epicte inF i ur’iﬂer

embodimentsa{fdhe pdohaine!Utes coselichpnivaryteaneotbe;, donehdthnd @qleyslity (hitboor moye) of

arms, which ma Sbree:%\(gr régeend as %Jgr?unding the primary core rod. The head of the probe, including
the core rod, may tunction in Y)inélingntarget matter along with the end of the arms, which may be

coplanar asotherwise with respect to the head of the primary core rod. In an exemplary embodiment,
the primary (iﬂlﬁ]ri)nd g%usl%:é%ng% 0885%1{8%@ RiEas Q)t the probe may be adapted to serve as a
protection for a part of the probe. As an illustrative example arms of the probe may protect
a head of the probe to prevent target matter attached thereto from brushing off by the
broken edges of the penetrated sealing layer. In such an embodiment, the ends of the arms

20 may extend beyond the head of the probe.

[078] In some embodiments, the arms may have single or multiple channel(s) embedded in
them. In one such embodiment the channels are in fluid connection with external fluid
reservoirs from the environment. Accordingly, said channels may be used for dispensing
25 fluids into the chamber of the device, which is otherwise sealed of from the external
environment. The connection to the external environment may be pressurized thereby
enabling the probe to also have a suction and dispensation means to enable it to mix, stir
etc. any fluid and other matter within the chamber to ensure a uniform mixture where
needed. In such an embodiment, the probe may be also adapted to introduce and remove the
30 test sample into the sample processing chamber thereby reducing the risk of contamination,

as the probe would remain within the chamber from the very beginning.

[079] The channels may also be used for dispensing sealants into the chamber of the device.

The sealant may be room temperature curing polymers, heat curing polymers, or photo-
26



25 directly provides a surface for attachment of target matter, and the arms merely aid in agitating the
fluid. The core rod of the probe may allow for the use of different classes of capturing surfaces to
capture different classes of target matter. Examples of capturing surfaces include, but are not limited
to, aluminium trioxides and silicon dioxides, thiolated 5 surfaces, aminated surfaces and silanated

surfaces. [07&kdB1e polkeTad, davdeaarplnt Madesaic. tafachiaditherete Misyealed seavg Higghipetion of
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ends of the arms . 20 may extend beyond the head of the probe. [078] In some embodiments, the arms

may have siﬁ@’?&p&ﬁ’ multiple channel(s) embedded in them. In one such embodiment the channels are
in fluid connection with external fluid reservoirs from the environment. Accordingly, said channels may

be used f i ing 25 fluids into the chamb f the device, which is. otherwise led o m the
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15 channels, it may secure the head of the probe in its position. Where the arms form (e.g. bell-
shaped) continuous unity, dispensing a sealant through respective channels may
furthermore hermetically seal the area within the arms of the probe from the remaining
sample processing chamber. The probe having dispensing channels as described above,
may also dispense other reagents as required by the reaction process being carried out.

20
[081] In a further embodiment, arms, blades or other elements surrounding the core rod,
such as a hollow cylindrical structure for example, serve as a means of protection for matter
that is attached to the probe, as illustrated in Figures 14 and 15. The elements such as arms
or blades may be mechanically adapted to perform vertical movements of a certain distance

25 independent of the core rod, i.e. without the head of the probe moving from their present
position. In allowing such vertical movements, the arms or blades may move from a first
vertical position, wherein the arms or blades are designed to function as a protector during
the penetration of the probe to the next chamber. After the successful penetration, the arms

or blades may traverse to a second vertical position, wherein this second vertical position

30 allows for the effective dispersion of target matter to the reagents inside the chamber.

[082] The probe is in some embodiments adaptable to various embodiments of the devices,
such as different dimensions of the chamber, different sizes of recesses of the sealing layer

etc. As an illustrative example, a probe may possess diametrically translatable arms. Such a
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The sealant may be room temperature curing polymers, heat curing polymers, or photo- 26 curable
polymers, for example. In this regard, the sealant may be dispensed at any stage of the processing
sequence but it may be preferably carried out in the last stage. As an illustrative example, in the
extraction of nucleic acids, the last step is the elution step. In said elution step, a silicon sealant is

dispensed oprisiie of thes Golteaineniubeaipicrecabl Jouhereir Uieiargdcmakiarawastioraéad ahhehpurpose
of dispensing a sealing layer | reduction of the risk of exposing a sample to contamination while
colloating it KO SACITAR e A8 S AN AHURSHAESR A et d TP BT AFLR) G G208 to
collect a sarwaliend BJRB0THHenpyabe imdyhpossassiarmatibhepdinvensiong ahiwhe Realth Higyet 1A or
11B, however containing channels as for instance .depicted jn Fig..12G, Fig. 121 and Fig. 13D. In this
emboimen TS DAL 6 S KR IR, HHELE B SRS SR LT P P 5 4B bice,
while the psahe istesatednia v fositioblwhieradtsinaaikisdoaaiechiald voraie) st mdychntaiicdarget

matter. When a sealant is dispensed through the opening, of the 15 channels, it may secure the head
of the probe YR?‘%&’B%E&.‘&RFWE%?&O%H é\ﬁﬁ% r8ﬂr‘rf Fﬁﬁ%‘é%y shaped) continuous unity, dispensing a

sealant through respective channels may furthermore hermetically seal the area within the arms of the
probe fromt£§ ainjing sample processing chamber. The grobe t%tavin dispensing channels as
described a §§3Tﬂ18§;’533%%’8 Ehebot Srpr%éﬁe?ﬁsaé?'ile@l iy ?iewggceiiSWTH?'@(?Q%%r‘geﬁﬂdtCarried
out. 20 [081]nhaya Hurtheshanibatinenitales pbiadas wrathe helesnasis, sa rdesodlingl thisoeereAkoah such
asa hollo%c lindrical structl,ire fﬁr X

f protection f tter thaf i
R 8 T B R AR SRR ST R may

attached to the' %F %\é? &83IMkstra
be mechanidadiyh adheptedio shesiarmmdethic almmevaime hisaof moerisyn digianite Raveldiegendentaii the
core rod, i.e. without the head of the prabe moving from theira[)rfﬁ%nt position..In gllowin 1?uch

. distance, .expose_ matt r_1nstance a-sample 1d. or; a specialised compartment
vertical movemenfs, tﬁeparms or %ﬁ’a es may move ?I’OP[’I a'ﬁors vertical pogl%n, whereimnthe arms or

blades are dpsignedriohitiniiabeas Anpropestae dutirftpithepensuhtianief fhenatoivecidathespendion

chamber. After the Sltlccesgful enetration, the arms or blades ma traverse. se ondbver ical
o or a Sﬁl'u 100, AS oilsequenci.a regation with reasents i{rftsen iside fhe chg[lm o (S
position, whereinthis second vertica position allows 10r errective dlsperS|on of target ter to
the reagemfsdinsidectherchienfieid) may occur. Where a specialised compartment of the chamber
contains reagents, a reaction may likewise occur. After a respective reaction has reached a
desired degree of completeness, matter such as a sample may be recaptured onto a surface
of the probe, for instance again to the head of the probe. Thereafter the head may retract
vertically again until it re-enters the sheath of the probe.
20
[084] In some embodiments of the apparatus, the probe is furthermore able to create the
outlet of the chamber by penetrating the sealing layer. The probe may achieve this by
having one or more pointed tips or sharpened edges, or alternatively, the probe may include

a screw-like design such as that of a thread by which it may “drill” through the penetrable
25 sealing layer.

[085] In other embodiments the probe itself need not provide any particular design that
assists the penetration of the sealing layer. In such embodiments the probe may posses an
end of any design. Examples include, but are not limited to a flat end, a rounded end or a
30 chiselled end. In such embodiments the penetration of the sealing layer may be achieved by
means other than the probe, such as pressure, mechanical means, a change in temperature,
and a change in pH (see above). In other embodiments the penetration of the sealing layer

may be achieved by pure force, such as, but not limited to, mechanical force. In some of
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[082] The probe is in some embodiments adaptable to various embodiments of the devices, such as
different dimensions of the chamber, different sizes of recesses of the sealing layer etc. As an
illustrative example, a probe may possess diametrically translatable arms. Such a 27 probe is thus in
some embodiments able to alter the distance between a central head and the translatable arms. Such

a probe mayhdsthesitidimenablehio @itEn iisigameateriRiatveltgi the tisealingstayer pdinganay, faor
instance result in a variable penetration area in the sealing layer, which allows the invention to work
for different %ﬁiﬂ@% ¥ BREPPEREHISEF T B PEGard, 5 the invention may be suitable for use in mixing
very small volumes, such as for instance volumes in the range from 51 to 10 I, effectively. [083] In

other embodiments, the probe or a part of the probe, with a sample bound to it, may be mechanically
aciapted 1o PG AUEr I Fh8 VA e N5 B o HE OEo VG St R e e s
of the probe maynlbiehalleite: rmauaplericatynindepeaianity frosadhae odter ghepibbansdbenaimhsad he
head may, bgi%/erticallﬁgravelling %certﬁin d'sta.ﬂcg, expose matter,l.for jnstance a%ﬁtmﬁ’lﬁ?’ to a fluid or
a specialised BOMBMHERE BT84t e W aMbPUAR KBRS B A e T SPFESUIYin BB mation
of a suspensiedlingy layzolitiohfl AslasganagougnCegarce intonviih¢eag®otineasentispida tbaeliamber
(e.g. 15 dissolved in the fluid) may occur. Where a specialised compartment of the chamber, contains
e, a AR RS REVI b AL A TOR Ve TR FLSTaRECY 4 Qghee of
completenesirthatti@lustiativ@seasapiplénmay btdeeapiodadanala pitfacendbithe prahs, doraisiance
again to trm Hlead of @(ﬁe probe. fT ereafter tiige he maylligactdverticall a%gaiﬁluntilli.t reienterls the
sheath of the ﬁdﬂtef) r[B@ﬂT A §o?rpeme|%6%dﬁ‘r$entl§%rfethe paﬁlarg%bl%,pﬁ"lee trrJ Sbeis firtherste Able to
create the owiléthef dheecktantberabyilpenkdrdtisigiine seakogilayéiydihécpiobi@snayldachipwe tifishay

having one or more Bointed t}ilps or sh rgpen?d Fqges or Iternati\ﬁellyé, ttl%e ggﬁge ma inclggg a

screw-like dé’é?é)r? gﬁc%traageﬂfaf: cs)?aahﬂﬁeleay& ]b)}r\%hlchel %)ailm%f}ltﬁ'w ?oug the p§ne?/rabllse0 ggg}fing

layer. [085] ldesitren einbadifignis tHd prahedteeineed dqiipralide Fpyrpartids)al ldesigh tHaimagsists
the penetration of the sealing. layer. In such.e bogi ents the. ro(t])te sses end of an
design. ExamaISE oie BHp Brihe el (5 A al = SIS TR M o Scaling fayer 5°df

15 concave design (cf. e.g. Figure 11E), a probe as depicted in e.g. Figure 11E or 11G may

penetrate the sealing layer with its arms.

[087] In other embodiments, the probe is adapted to agitate a fluid (or medium) contained
within the chamber. The agitation may be in the form of a vertical, horizontal, rotational or
20 a combinatorial displacement thereof of the fluid within the chamber. In order to achieve
such a displacement, the probe may be adapted to have an impeller, vanes, a propeller or

arms mounted on the portion of the probe within the chamber.

[088] In further embodiments, the probe may have magnetic properties. Some embodiments
25 of a magnetic probe are used in conjunction with embodiments of the device having
magnetic particles contained within the chamber. In some of these embodiments matter
such as reagents is coated onto suspended magnetic particles in the fluid. The magnetic
properties may be induced through an electromagnet or by using permanent magnets
integrated into the probe, as previously mentioned.
30
[089] In yet another embodiment, the motion (rotation and penetration) of the probe may be
mechanized. In such a mechanized setup, a single device or multiple devices may be
arranged in series or in parallel with each other. The arrangements allow for single or

multiple processes to be conducted simultaneously and/or sequentially across the different
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30 chiselled end. In such embodiments the penetration of the sealing layer may be achieved by
means other than the probe, such as pressure, mechanical means, a change in temperature, and a
change in pH (see above). In other embodiments the penetration of the sealing layer may be achieved
by pure force, such as, but not limited to, mechanical force. In some of 28 these embodiments the
sealing layerdmwealatﬁeaigjv&ahaaaiatarﬁ penatiation wviexampleolyosap®broas Biescsied
above. [086]éIA\Q/%art fthe obe ma gned Io pen éf%? e the sealing layer of the device. 5 As
an illustrativé €Xampié; |W§ F’ﬁ’ fé) ec‘éh? SMYUST B obe ends in a head that juts other

parts of the probe and will thus penetrate a sealing layer, especially where the sealing layer is of flat
design (cf. ure ther embodiments a respective head q robe branches jnto
overal pron MR AR R AP 0 BT rdb i R ORGP (Sl ST A G TR other
embodimestgthe. @r@b@mladammd%wélatmﬁ tRathBéjuheines padiscaf theem@be a(Qte@dgoﬂ:igure
11B) and thus penetrate the sea er It |II be nderstood so the e se mg
layer determﬂﬁ@% vjﬂléﬂngr%ﬁ)ﬁngﬁ f)ehﬁe 8tf'8]t‘e§; seealﬁn @gd fifs el c%’t?éjt E fere the
sealing Iayera@afa@@mv,e}tedesigﬂjpthe glutigurendhbgr ararobe as ﬁl@héieﬁdﬂimi:ﬁbflghme&ﬂdkﬁerllF or
11H may pe etrat the alln ayer with |t head. In em dbod| ents where the sealln ris of 15
concaue dodBE1 & R GEPE LT prE A5 Qb Y, Fighfo TR F1Ee Ay Fhetrate
the sealing Iayﬁfrmﬁwt&tﬁdlmaemaﬁhmmhﬁﬁlemaeﬁl|mmﬁhﬁepﬂﬁtmﬂﬁeaﬁanwdﬂamﬂatelaﬁhnd (or
medium) cit('? g;un d wit nthﬁ chamber. The a?gltatlo#jé be in th forrﬁtgeﬁvertical, horizontal,

tl

AL

rotational CoMBAtSTi& di Bfngelrlﬁ%r% eredr ¢ Mber. In order to
achieve such a displacement, the probe may be adapted to have an impeller, vanes, a propeller or
arms mountigsﬁilthe Bgrrtéonbgf th% rRrobe th énathe ch é08 énat;trJgth%aeant odésrgg(gteé ttﬂe probe
may have m tic properties. ome SeBoRnERE a magne ic pro are usedin conJunctlon

with embodirietitsm ehthebde viath hhmnglrmggm&mﬁaﬂidqs, cohyatiine tanithif dive phaenbar. dotshme of
these embodlments matter such asg[ea s |sbcoa}\e %tp suspen ded r’rlag etlc &art les i in, the fluid.
n ustrat Ve € a

The magnetlc pr’opentlerst r(Tilér)l/t e n ﬁlctzle I‘OUQ ane ecl romagnet )O(I’ 9 usmg erman%nf magnets
integrated! thiGgine Prolg, lasppevioustd nheritioredsealing layer of the depicted device. Where it is in
further downward motion, the probe will be halted once the arms contact the ground of the
lowest compartment. In this position the head of the probe, which is located between the
arms at the end of the core rod (cf. Fig. 12B), is inserted into the elution chamber depicted
in Fig. 9. A respective elution chamber may be selected of any desired volume, including,
20 but not limited to, volumes in the order of magnitude below 100ul. Hence, such a design
enables the achievement of small volume elution, which in turn facilitates the concentration

of target matter.

[092] In another embodiment, a magnetic field can be applied by positioning one or more
25 magnetic bars or magnetic rods externally and/or internally in the device in near proximity
to the probe to speed up the release magnetic particles from the probe during the dispersing
process. The magnet field can be activated and deactivated between a collecting position
and a releasing position. As an illustrative example, a spacer as depicted in Figure 6D may
be replaced by a magnet to attract magnetic particles downward or upward, while the
30 magnetic particles are located in an elution chamber or a sample processing chamber

adjacent to such spacer respectively.

[093] The device of the invention may be used for any analytical or preparative purposes or

combinations thereof. An illustrative example of an analytical application is determining
30



30 [089] In yet another embodiment, the motion (rotation and penetration) of the probe may be
mechanized. In such a mechanized setup, a single device or multiple devices may be arranged in
series or in parallel with each other. The arrangements allow for single or multiple processes to be
conducted simultaneously and/or sequentially across the different 29 devices. In the above
embodimenttie whigh tifecHenmicais dnanspeiatadititoadisiRiedivathdayigt mlﬁlﬁefb@aizaﬁ%tmay
also be |mplemente there| 090] Inaf rther embodimgnt, the device or the ap arat nclude
an elution cr?dﬁm‘bsé’]ﬁ‘ ﬁ“l ﬁéf"es% ﬁﬂgé?“‘ﬁ‘\é‘séﬁXtuoﬁo&fé‘FﬁBlé‘ﬁrﬂ‘éSﬁBg‘aad'gﬁ F b%
head of the M@ﬁclﬁd‘é@ﬁ@s@éﬂb@dkfhellﬂt‘iath@c&lutlﬁﬂhmﬁm@ebﬂﬁlaﬂﬂm% toeddaiachabladrai the
apparatus. Al veI the elution chamber may be i |n further co nectlon WILh% another device for
tional ar PG SGEHPES HGE AR T YRR S o LGS U STOPRRAEH e
real-time tf&fmaixﬁyﬁle)r,tﬁ@t pxaﬁalalasdmaﬁa@ef@rmb@ﬁhm%ﬁgathmeﬁmtlanhelﬂlg:mamb%r@oef Svinater
volume than the sample reaction chamber fthe de ﬁg%gl In oth emb nts rglglt le arms or

blades etc. ar& &FrRR éae\mfﬁrf)egffea&lsfgltﬁ eéﬁﬁt(? rSUER't: 'teaﬁr Bﬁﬂf) EIBlGOnIy the
head of the mr@bﬁtﬂwtpa@&etﬁedamg&n&mgr@mgnwemeeeﬂmonmhambebrfmﬁm|ﬁt;@,traé|uﬁa¢9@mpIe

the probe de‘%ﬁj 15 Fl % hav ene ated ga %{1 \ges se I|n of the de cted device.
Where it is in 8%% rtﬁ r%ﬂg hiF e’ RAPES Bhte Pt?‘Fé qglc?t?l %ﬂfgﬁnd of
the lowest cmmp&ﬂlmﬁmﬂnﬂhlaemsmlﬁhmmad dxﬁstiaﬁqerdﬁa,lwmthammedlmweempbenagms at
the end of @e pre rop %cf F s msertid |ntc%t e eIutlon chamber depicted in Fig. 9. A
respectlve RIS SR té?nmay Se?egf(ea&n o1 ?/ndeéll%g volume, including, 20 but not limited to,

volumes in the order of magnitude below I001. Hence, such a design enables the achievement of

small volum hICh ln turnf ciljtates the conce nt at| n of target matter. [092 ther
embodiment?oeglﬁggﬁe fe i %%aBe agBﬁ %e%syl/n a8 |oerr1|£)1 ortt%%%l ¢ %mag(c)1 %l(lgebz;lrs%(})lr8
magnetic ro&eﬂp]malh/chmﬂobumemaim inithedevice ufhaaaraprmhftiim, tm thenpoobettexspaegeup the

release magnetic ELC es fr 1sen grobe qturnag thecgll;slgersm% t[F)lrocefs An b ﬁug?r%gggtegeld ?[an e
activated and'd8a |vaf)ed BEwesns Nt ing position and a releasing position.” As an ii&trative

example, B5spalisnagdapicted andeigusiSDTmay illustrative examples of a disengagement are an
extraction of a molecule from an organism or a part of an organism and a release of a

molecule from an organism. An illustrative example of exchanging components of a sample

is a washing process. At the beginning and at the end of a washing process target matter or

a precursor thereof, which may be comprised in the sample, is typically bound (whether

20 directly or indirectly via for example magnetic beads, see above) to the probe. The transfer

of target matter into a fluid, its release into the fluid, its mixing with the fluid (for instance

by agitation), and its subsequent recovery, make up exemplary steps of a washing process.

[095] In some embodiments the target matter is a molecule that is suspected or known to be
25 present within other (undesired) matter, from which it needs to be extracted. Extraction of a
molecule from an organism or a part of an organism may for instance include the usage of a
compound that facilitates the transfer of a desired molecule from an organism or a part
thereof into a fluid. An illustrative example of an extraction of a molecule from a part of an
organism is an extraction of proteins (wholly or partly) integrated into the cell membrane. It
30 is often desired to transfer such proteins into an aqueous solution for further processing. A
compound that facilitates the transfer of such proteins into an aqueous solution is a
detergent. Contacting a respective cell membrane with an aqueous solution, to which a

detergent is added, will typically result in an extraction of membrane proteins.
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be replaced by a magnet to attract magnetic particles downward or upward, while the 30 magnetic
particles are located in an elution chamber or a sample processing chamber adjacent to such spacer
respectively. [093] The device of the invention may be used for any analytical or preparative purposes
or combinations thereof. An illustrative example of an analytical application is determining 30 the

effect of chepooajtrasiasisraia reictv@iganishpeMeiiedsirindetRiunefStsheifestsn ridalally
referred to as a "cell migration assay". For carrying out siﬁil a method th?iéprob ma(i include a
Ve A eef

respective ch¥HR S AR SHHIEHATS SR, BEEoVErAY B SR A HRETE? ihaH UPS size.

Such a memian& ahayatdioinsianes hBsostadqitbcampinrents @agrfibyaoedin yibaterofide:

assistance for a micro-organism in adhering to, the probe. Where the respectiye micrp-organism

adheres to tHS BREER PRI Sha RS SEVER O UNE e RIS PROCsUS S HemeMEAr

illustrated IseflomwvinkhmdBidienorganisiosngy poparaksed wibileadierngdy thaqiabe prafiera selease.

Methods of releasing cells from a substrate are well known in the art and include for instance the use
dhe” T i et it

of calcium-chEfd 15‘6%%59 &3 ?io'ﬁubfaﬁ?rébo,t i€ tBI’eaC(?ﬁ?}ﬁH]ggﬁg .equ94"’] The

device is capakleiohpidceasitigsmaptgitidy tyatpesfqrimarae yohaiy ddesidkd methddefaxaonphashiaciude,
but are not limited to, a chemical reaction, a co on?nt exchange, disintegration, and disengagement

and any comgg B A TSR GRIPRITATQRARSEI&Tof 15 a disintegration is a cell lysis. Two

illustrative examples of a disengagement are an extraction of a molecule from an organism or a part

of an organi a release of a, molecule fram an organism. An illustrative example of exchanging
pliliakisehot e s E et et e e

componen a'sample isaw INg process
target mattelhoman precuksohihere ofiniviaty) paymie bacnpiisedindgye saoiple, fartypicallypbaunch.

(whether 20 directly or indirectly yia for,example magne 'cgee S, se abovetltoth robe. The
ranafer of tGGUHARET 10 RS, 0 B D e T T e N MR o . by

agitation), andrtsssinlysefquaktseavelikyydsake kep escump sy sie psphdsanwasiniplg, prodassarf(9s]dn
some embodsie[PrlerI]ltsS athelteargeit rrnn%'gta%rci a oelleCl#:e ghaérie 1%1%)83? Il Slélnovi/g tg) bﬁ 2? R{elsee% within
other (undeswecﬁ maﬁlgr, from WRIEH jt needs 1oPbe axtracted  Extraction of & moféLCtlfle roman
organism bff anpactioffaridsgapisn biapsoringiknaaéedliedstietivsdgepsly aacpiepavaccthahfagcitifates
the transfer of a desired n]olecule from a or%aﬁism o a:Parltl .
a tumour sample, a tissue sample, a<ell sample,; d cell lysate sample, a virus culture sample,
a crude cell lysate sample, a forensic sample, an archaeological sample, an infection
sample, a nosocomial infection sample, a production sample, a drug preparation sample, a
biological molecule production sample, a protein preparation sample, a lipid preparation
20 sample, a carbohydrate preparation sample, or any combination thereof may be processed
by the device. Where desired, a respective sample may have been pre-processed to any
degree. As an illustrative example, a tissue sample may have been digested, homogenised
or centrifuges prior to being used with the device of the present invention. The sample may
furthermore have been prepared in form of a fluid such as a solution. Examples include, but
25 are not limited to, a solution or a slurry of a nucleotide, a polynucleotide, a nucleic acid, a
peptide, a polypeptide, an amino acid, a protein, a synthetic polymer, a biochemical
composition, an organic chemical composition, an inorganic chemical composition, a lipid,
a carbohydrate, a combinatory chemistry product, a drug candidate molecule, a drug
molecule, a drug metabolite or of any combinations thereof. Further examples include, but
30 are not limited to a suspension of a cell, a virus, a micro-organism or of any combinations

thereof. It is understood that a sample may furthermore include any combination of the

aforementioned examples.
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thereof into a fluid. An illustrative example of an extraction of a molecule from a part of an organism is
an extraction of proteins (wholly or partly) integrated into the cell membrane. It 30 is often desired to
transfer such proteins into an aqueous solution for further processing. A compound that facilitates the
transfer of such proteins into an aqueous solution is a detergent. Contacting a respective cell

membrane Wibh§]DagHeRus80 kiR 461 Whithsampeierge Mdmaddadyibéypipatt das ulidings) the
extraction of membrane proteins. 31 [096] Any chemical reaction may be performed within a device of
the present if‘?\’}%ﬁt?@ﬁftgéofo%Brﬁgufﬁ81;&E%‘E@ﬂéﬁ%}@@Qgé??ﬁﬁfﬁ/%ﬁﬁ?%hﬁé%@(@é’cﬁ6W'?§b85Prgrmed.

For some chemigaéscahtongdt mayehma poreainec teselett ¢ah matesial sifdtheswiagesed the

device that possesses a partjcular resistance to stress occurring.durjng the reaction, such as 5 for
instance neaaPEOMILISe BbHeTES e GuCHatel Toa e L GUEET T i Asciagirer

products. Bxampigis ingdudszdpuiare natylibiteddmpapidtaiosyihesis: fediuctiobaid ssthesis a
peptide synthesis, and enzymatic degradatian, an interaction with a pinding molecule or an
Combinaton ST S5 T8 Ens AT e EBBR SRy BHEH 10y TGPt ETUE BB, be
derived frominktamani aflodnhishaivaniimalh placissdrasierppuvidu2esyapo fashfitngiatp R otonas.
Accordingly, an%éo.f tge foIIowineg samPIes selected fr ,dblfl'[ not Iimite$ to, th&&roug consi?tinl% of milk
soil, a blood SaffIE bl LS S A HARHECEA A Ht da GHAL BRI dRITIOR SIS
lymphatic fluidisameleha derety ospinalefluigsamplescamitkisanngleyramibydnpniotiardipid saple, a
biopsy sample, a needle aspiration bigpsy sample, a cancer sample, a tumour. sample, a tissu

BiFigaats widhntecd vhihed f

sample, a eﬁng}lﬁ%ﬁ‘ ,tlg Fglesraltseusré T o™ t}ﬁf)'le,s g%rluagrcaé]lY?yga?én gaem%lcee:’ a
forensic sampikusn msdivvecdgdicabsgaptel an rfectoamsameplelmn thosoaamiahiafe ddéodesanaple, a

production sample, 3 drua Preparation sampie, biglogieal malagule produiction sample. a prptein
preparation sample, a’ligid preparation 20 sample, a carbohydrate preparation sampie, 'or any
combination pheive possaysbeipracds satddynibet daviaéfiNibyexe e sivathrainaapectivessatitpte biayt have

been pre-proo%ﬁssed Q apy, 1(ljaeg?r‘ggf inslta_rtlolI!#estratlve example, a tissue sample may have been

digested, homo%rerﬁlfgeeé o centri uges prior 10 SSPﬁé%lélé‘HtWith the device of the present invention. The

sample miy furthermore have been prepared in form of a fluid such as a solution. Examples include,

but 25 are nehdgpied 10 &PAHRN O 3 8NN PR M S0Neh & AVAHGIRPIdRIE KRR HhR
include, but are not limited to, a nucleotide, an oligonucleotide, a polynucleotide, a nucleic
acid, a peptide, a polypeptide, an amino acid, a protein, a synthetic polymer, a biochemical
composition, an organic chemical composition, an inorganic chemical composition, a lipid,
20 a carbohydrate, a combinatory chemistry product, a drug candidate molecule, a drug
molecule, a drug metabolite, a cell, a virus, a micro-organism or any combinations thereof.

In embodiments where the target matter is for example a protein, a polypeptide, a peptide, a
nucleic acid, a polynucleotide or an oligonucleotide, it may contain an affinity tag.
Examples of affinity tags include, but are not limited to biotin, dinitrophenol or
25 digoxigenin. Where the target matter is a protein, a polypeptide, or a peptide, further
examples of an affinity tag include, but are not limited to, oligohistidine, polyhistidine, an
immunoglobulin domain, maltose-binding protein, glutathione-S-transferase (GST),
calmodulin binding peptide (CBP), FLAG’-peptide, the T7 epitope (Ala-Ser-Met-Thr-Gly-
Gly-GIn-GIn-Met-Gly), maltose binding protein (MBP), the HSV epitope of the sequence
30 GIn-Pro-Glu-Leu-Ala-Pro-Glu-Asp-Pro-Glu-Asp of herpes simplex virus glycoprotein D,
the hemagglutinin (HA) epitope of the sequence Tyr-Pro-Tyr-Asp-Val-Pro-Asp-Tyr-Ala
and the “myc” epitope of the transcription factor c-myc of the sequence Glu-GlIn-Lys-Leu-
Ile-Ser-Glu-Glu-Asp-Leu. Where the target matter is a nucleic acid, a polynucleotide or an

oligonucleotide, an affinity tag may furthermore be an oligonucleotide tag. Such an
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peptide, a polypeptide, an amino acid, a protein, a synthetic polymer, a biochemical composition, an
organic chemical composition, an inorganic chemical composition, a lipid, a carbohydrate, a
combinatory chemistry product, a drug candidate molecule, a drug molecule, a drug metabolite or of
any combinations thereof. Further examples include, but 30 are not limited to a suspension of a cell, a
virus, a microtpganipaide otanymembisatipnadberaef. isedundersivedithat @ samplenmayilized
furthermore include any.combination of the aforementione{g examcples.qg [098] Often, but not
necessarily, RIGRIMAD O BP R BE B SEMERCo MIRTREHE THIBHY MHgBrbPs HEtedsor

thereof. Suckvehibaglimenteshallipe bustoatad byrgenumber. of sexamplesitlbetargplematiesymay for
instance be a cell or a molecule added.to or com%ised in tfée sarﬂfle, and it. may be desire &S)ﬁobtain

it in a purifiedRT AichE§9olth. RS AR ETBYAHTORE the tBFgSPHHLr HAYHE a%ofFotid Riown or

theorized t6 hfpehtaitiablal fceemalresistsdiscompound by means of a chemical process. In this case
the sample may for instance include a solution of such precursor compound. As yet a further example,
it may be desired to remove a contaminant from a fluid, for instance from a biological sample. In this
case the deVietoojay Diecugedidor ciechatamiiaiong magnbdysingl arsamply anditiratidatintaminating
matter is understood as the tarfgmwatter. As an iIIustrativ‘glé‘?ample, alcell culture meﬁiia mag be
suspected t&" DR RBALGRINFES 14 Yhi & LITRHENST BEYLTEE T iUNER) BEEThe 6t BAKSRSIARA and to
use the devigeogfdhenaemitorfahéhigiorpases bhanprabie pessakses inpsoalcmbadineris aix affinity
to the coni minant}(l)rg is. ableft%bind o'{her atterlthat h‘?s anbaf%‘initgl to the cogt%lminant. 15 [099]
The targef MAttsF SIHEU ST RS abF A S BWPER 2Ry Hefu d Es MRS HES Tictidoh Sl dre not
limited to, a pushedtidepaw dligothsclesiide parppiypLiipotide, sinticleithaapphliadpentictesseRslypeptide,
an amino acitﬂéaS ag?tg%né%s nthetic gallyﬁggtra biochemical compaosition, an or agic chemical

o ction ,m he use m e an | rated ' step of, for insfance, a.
composition, an irorganic Chemicalcomposition, & fipio-20% ar oergy%traqe, 2 cOmpinatory ciferistry

product, a dnugtbadhdit] piecasiaguie.ga dulginpoleaulmgactrpmetahabiie, aoglea Sirdls, aamethod

micro-organism orcu\éec%mbln tlonf ;[hereof. In embgdlmerﬂs here the taﬁ%e%m ter is for eﬁgmplea

protein, a pof?/i%bltll e, a pélblfln &a nﬁgl%?gtéaéiat,egspo ﬁn%ncllecl)]tsl 801 an o oriulcl eohde it T n%%y contain

an affinitylthgsed for the isolation of a desired cell population from a blood or tissue sample. An initial
step of a method of processing a respective sample may be aimed at a volume reduction and

include for example centrifugation. A late step of a method of processing a respective

sample may include the detection of desired cells, for instance by means of an automated

cell counting device. As a further illustrative example, the device may be used to perform a

20 chemical reaction. Where the reaction product is a liquid of suitable boiling point, a late

step of its manufacture may include a distillation process. For this purpose an obtained

reaction mixture may be heated. The use of the device may also form a complete process,

all steps of which are carried out within the device of the invention.

25[0101] Thus the device is in some embodiments for instance an external, internal or
integrated part of a larger apparatus. A respective larger apparatus may include any desired
component. It may for example include one or more components that serve in keeping any
element of the device of the invention in a desired position or one or more components that
assist or serve in moving any element of the device of the invention into such a desired

30 position. An example of such a larger apparatus that includes the device of the present
invention is shown in Fig. 18. The depicted embodiment includes a motor that controls a
probe, which can be inserted into the device of the invention. It furthermore includes means
such as screws and holders to fix the position of the device of the invention as well as the

probe. Further elements of the depicted embodiment include means for temperature
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Examples of affinity tags include, but are not limited to biotin, dinitrophenol or 25 digoxigenin. Where
the target matter is a protein, a polypeptide, or a peptide, further examples of an affinity tag include,
but are not limited to, oligohistidine, polyhistidine, an immunoglobulin domain, maltose-binding
protein, glutathione-S-transferase (GST), calmodulin binding peptide (CBP), FLAG'-peptide, the T7
epitope (AlarSaitMeh Tkt ChoplnGindietd@iydranaioss Giringprofeith v BRbothmhsViepitope
of the sequence 30 GIn-Pro-Glu-Leu-Ala-Pro-Glu-Asp-Pro-Glu-Asp of herpes simplex virus
glycoprotein 85" ffie MG LHHIAT (ISATRRRSHR @m@ege&(ﬁéﬁ(’fg‘”}%r-ﬁ%- A8B- SF-’fﬁ‘g-A%pberyr-Ala
and the "mygeapiiope. oAthellisrsariptivniaatone-mye vt setquenea G he GhirtLys-hetespective
lle-Ser-Glu-Glu-Asp-Leu. Where the target matter is a nucleic acid, a polypucleotide or an
olgonucleottRP T A T TR i b 5ak SHEREStidb Wi, RETLIFEH- 55 aigbHlieotide
tag may fos inkianaeybexuaagitodiybudirpdeean tmmahylibe haoligonuaiestide svilhpareai plestantary
sequence. A respective affinity tag may be located within or attached to.a art of the target matter.
As an st AR EXarA RS IR e oty RISt S B SIS b 5b e RAUES e mincs
of any of thepladayanerijpdn ebtsixedipjaryi it okeidsvitkl 80 headevics atthepmvantion may be used
manually, automatically or in a combination thereof. An automatic use may include a control system
that induces in a programmed manner the performance of any acts desired for a process to be carried
out 10 using[0®2evibe diitheipyentian pkesxanplesintiuds sbyiraredeotdiniteehtd fonopionestiagpiobe

into or Wit!’l'l' thf; devte,{yumgin , iqjectin% stirrint ,trbe agf%ﬁcatil%)n %f ener andthth .Start of a
detection MathIRE Th 04 FSTTSA AR THHS G ety OF  rar S S Vi CtBHBE By HHENEES (e.g.
isolating, reacting etc.) one or more samples. Such a method may include a number of sequential

steps. As an iIIustrati\Ige eﬁa\#ln Ig, H%%igev' e ma%/ be.15 usebd or thq isol(?]tion fa.delsirsggnciell as
|

. - oV IJCESS1 a 01010 al, a or cnemica .
population from a blood or tisu® sample. Rn WATA sl%ép of A etidd of processing a respective

sample may dsa@iheddibd e yolume reduction and include for example centrifugation. A late step of a

method of processin a \r}gdzlﬁect%/lelsamﬁlgng)(?&/ cludelthe dFtectlon of desired cells, for instance by

means of an automate %8un‘t)ir(1)§18ewce. S & further ifistrative example, the device may be used

to perform £ 20 chentitalingatitosanwWwhenethe tteaciioplpnaduetssiga dbaidcef stiitabldécbaitinth@ebyt, a late
forming a reaction mixture; and

- Exposing said reaction mixture to a process, thereby forming a product mixture.

[0103] In some embodiments, the method further includes in step (b) providing target
20 matter or a precursor thereof, as well as in step (c) placing the target matter or precursor
thereof into the sample processing chamber of the device. As already indicated above, in
other embodiments the target matter is included in the biological and/or chemical sample.

In some embodiments, the method further includes:

25[0104] Selectively attracting target matter suspected to be comprised in the product

mixture to the surface of a probe; and

[0105] Using said target matter, with or without release from the probe, for further use
such as for storage, detection, analysis and disposal.

30
[0106] In an exemplary illustration of the use of the apparatus, a reaction involving
magnetic particles may be used, as mentioned above, in the isolation of nucleic acids, for
example. As a further illustrative example, the apparatus may be used for an organic

compound to undergo a chemical reaction (such as e.g. reduction or oxidation). A product
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step of its manufacture may include a distillation process. For this purpose an obtained reaction
mixture may be heated. The use of the device may also form a complete process, all steps of which
are carried out within the device of the invention. 25 [0101] Thus the device is in some embodiments
for instance an external, internal or integrated part of a larger apparatus. A respective larger

apparatus mmém@udsya@ucdeaﬁeﬁimmmmt iitaaye QT exaroRie inGliderine QréperecontpRanents
that serve in keeping anﬁﬂﬁelement of the device of the invent on in aéﬂ&sswed position or one Qr more

components {ARPHELE B SOBIHI§¥ ga%\ﬁ?téfélﬁfeﬁ{a&'frtﬁ N R VT I R
desired 30 pasitienl An £xasopia aksdichay lbeged appasphibdhatinrludes therdevigefef thapreseant

invention is shown in F| 18. The dep |\[?(a%rﬂ1%dlme incl %?] s a motor th tcontrol;@ §rob§ which
can be inserR389R tRE 8%\38%5851‘3{% hve Rt Y fu it ?ﬁ?or 5&?888%8 ¥&r&iveand
holders to hihkdphsticrcabiiza deveeafdied numwhnaaﬁlwe&bamhezlmcda@@ah@neler@emslef the

depicted embodiment include means for temperature 34 re ulation sych as ate and a.
temperattro RHRNAP ST GRS TR < IO R b LB G HObiBEe 1o

perform any fiunetienodesieadiia b &hpgriaioiedmAn ﬂhmmve:@m@mex@ﬂhaaqameﬁembtbaﬁdnam be
part of a resgﬁctlve paraius or the device itself is a bIe der ervmg ssue ho ggmzer A
further 5 illustiRtivE EXaMIE B EEOMHoN: tﬁ%ﬁ‘f‘ﬂ%’é&/% P&h TP atis Bt
device is a spaticneier smmhcﬁsvalﬂtwmsseme slmctrwmeteatfﬁvﬁmphfsemesm detdstiog @rgﬁfﬁ)@essed
sample oq ined b¥ gsm the eV| ch as a cell % om ound. [0102] In this res ect resent
invention als® Blr%(?/ des a et I(rl'%é/r’ procesgl%léa %l(t) Sg A and orgche%|c§Fs§m & usﬁ% the
above descrrbenmevcbe;gﬁltmlmetimedwmludlngufd?mmd@hﬁg)atdﬁvn@fe foigacessingle biolagicaleand/or

chemical sample > as d de cr| ed abo ; Providing a biolo u:adl an /or, chelancal samg] 15 Placmg the
h? amber m netlc%&{tlcg h % ired nucleic a ﬁ or reaction
sample a into ﬁegsamp e processmg c ero BVICe, thereby Torming a reaction mixture; and

Exposing sajttséactionl mMmdn@tahmmdeBﬁm@lemebmmmgea product mixture. [0103] In some
embodiments, the method further includes in step (b) providing target 20 matter or a precursor
thereof, as well as in step (c) placing the target matter or precursor

15[0107] Subsequently, the insertion of the magnetic probe into the chamber creates a

magnetic field, which attracts and holds the magnetic particles (and nucleic acids or
reaction products bound thereto) to the probe. Consequently, a large proportion of the
desired nucleic acid or reaction product can been removed from the medium (test sample)
and the remaining medium is no longer essential. Hence, with the probe finally creating an
20 outlet in the penetrable sealing layer, the unwanted medium may be released via the outlet

and to the absorption layer to be absorbed.

[0108] Should there be a need to further process a sample of the extracted nucleic acid or
recovered reaction product, such as washing, for example, the device, as mentioned above,
25 may be arranged such that the outlet is in fluid communication with the inlet of another
device. Such an arrangement may be achieved if several devices are collinearly stacked, for
example. Accordingly, the probe of the above illustrative example may be further inserted
through the outlet of the sealing layer, past the absorption layer and into the chamber of the
subsequent device to further process the extracted nucleic acid as required.
30
[0109] As described above, target matter may be attracted or collected, for example to a
probe inserted via the inlet of the device. Typically the method of the invention also
includes a penetration of a sealing layer of the device (cf. e.g. Fig. 10 or Fig. 16). Any

suitable means may be used to penetrate the sealing layer (cf. above for examples). In some
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thereof into the sample processing chamber of the device. As already indicated above, in other
embodiments the target matter is included in the biological and/or chemical sample. In some
embodiments, the method further includes: 25 [0104] Selectively attracting target matter suspected to
be comprised in the product mixture to the surface of a probe; and [0105] Using said target matter,

with or withogthilgiasenfsamntenyoba, JomitiiRentise tistickhRe0r\iosade: detretiomeapalsisiand
disposal. 30 [0106] In an exemplary illustration of the use of the apparatus,.a reaction involying
magnetic pa 8?3&%&%@6558 &S ti@ﬁe@%o\gé‘%%‘f&%éﬂé%%ﬁ SPRUQRI R ¥R ALY HRple.
As a further illdstiive exacipie, aappasatdgbraysbeabsad for ascepganicerecampaithtobFdaago a
chemical reaction (such as e.g. reduction or oxidation). roduct 35 obtained by such chemic
reaction may QBT URICRE A GHOBHIR DR SIBC il R RIAR LRI TSRS
starting magehakeAnardjustii/peaxanmiole oA htastifighgnajerialagrte Ragiantdseshinpyibeiaime
hydrophilic to bjnd to a surface of for. instance a probe oglhbeads po:(z)lsessinasa(5 droyi);ob c surface.
t

The reaction'BIOdER G hEhAVEHE"S Hy iSphaHIEEnSUSAES 5E°R4f, utH “§ufv?é{8‘é.ls
Particles equippachtithfiesuiiatide nhydropkpbiccdudase ¢coapilug hintda peshectivereaciantakaduct

without binding startin aterial or a reactant. The particles may further pbe equipped with a magnetic
Core. 50 that T El HEG U 15 GboVEr St 4 aBati PRCINET SOH e G ey, e
magnetic patiities and coatgskudtiadosulbstaheestadinasagarafiveily fommicietowdidslar geganikeiO
compoungs. Accordingly, when agitated by the probe using any one of the above- mentioned agitation
rethods, B ARG ORGb o1 A NG o B O AL EMUGE (A et e

magnetic pasiiblesiendyto the desired nucleic acid or reaction product and remain distributed
throughout the chamber. 15 [0107] Subsequently, the insertion of the magnetic probe into the chamber
creates a magnetic field, which attracts and holds the magnetic particles (and nucleic acids or
reaction prod0ti® poulhdtibe @iaetsittre rpagbacidasequentlyt dilaitge propatiog,opihiéicadesireaducleic

acid or reaction gr u%:t can Been emoved from thg.rpediurt? (ltlest aam Igz) and the r aininc%medium
. Ircmov H’d RI‘O uct r&m m%%netflc éﬁl 1CICS.. wWhiCn 1S derive by means oI a process
is no longer essential. Hence, with the prabe finally creating an

15 carried out in the device, for example, a nucleic acid or the product of a chemical reaction.

As an illustrative example, an extracted nucleic acid may be released from the probe or any
capturing surfaces at the end of the process, into an elution chamber. The elution chamber

may be provided as part of the apparatus.

20[0111] In some embodiments it may be desired to further react a resulting organic
compound, which is the product of a chemical reaction performed in a device of the
invention. The chamber of the subsequent device may thus be used to perform such a
further reaction process. Thus a series of steps of an organic synthesis may be performed
using an arrangement of several devices of the invention.

25
[0112] As indicated above, the chamber of the device may be filled with a medium for
carrying out a chemical or biological process. Examples of the media that may be used
include, but are not limited to, organic solvents and buffer solutions. Examples of buffer
solutions include, but are not limited to, lysis buffers, binding buffers and washing buffers

30 such as phosphate buffered saline (PBS), for example.

[0113] Numerous organic solvents are used in the art and can be used to carry out the
various processes described herein. Examples of solvents include, but are not limited to,

hexane, heptane, cyclohexane, benzene, toluene, p-xylene, pyridine, dichloromethane,
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20 outlet in the penetrable sealing layer, the unwanted medium may be released via the outlet and to
the absorption layer to be absorbed. [0108] Should there be a need to further process a sample of the
extracted nucleic acid or recovered reaction product, such as washing, for example, the device, as
mentioned above, 25 may be arranged such that the outlet is in fluid communication with the inlet of

another devigglofsfehmanatsangemenionady, bereehigvetidsavenaldeiees ado colinaasiistagked, for
example. Ac Qrdingiﬁg the gr% e of the abgve iIIu%trat've example may be furthe%@se ted through the
a

outlet of the SESRGRAIEPS "SR IRIEPRY NG D M8 ERARSRRBf (RNl ERYuERCEEvice to
further procassthie extiagiad kuiclRIiC acitbas, requithdx3bi100hAs desatdhettsthoye, itatgetmatter
may be attracted or collected, for example to a probe inserted via the i f the deyice. Typically the
ethod of the UGGt CHERESS 4 BTGP e ARG o - HEUTS e RS 0 or
Fig. 16). Asyhiswitahieumscanstonayile dSesHioypepatdte the-sealing layeidsic albovefon extuxides). In
some 36 embaodiments of the method of the invention the sealing layer of th icei ted by
echanical TGV by RS oA LB i TR MOHE A i) ot B O
incorporate, JUQK i SRS AHNE W ISEIROSAR, PleARAGRE A CERBID MBRIN Qiiluigi d qlepssdyiom
the sample reaction chamber, via the outlet that is created upon penetration of 5 the sealing layer. The
penetration ¢f4AosaIRNg ek PhayaBel peittorPbBcataPRNORTER: time with respect to an attraction of
target matter. In some embodiments the sealing layer is penetrated after target matter suspected to
be comprised in the product mixture has been attracted to the surface of the probe. In other

embodimdRtObd# thwieERYOPUbfiar g B PHAMR AN Hd HRIScHFRABA BRhBesesihe Ieafey sekthe

simultaneously; iy prRINGEL dLMMIRAIMGRIR, BeagalngfayatisPrrriirtes firstans Brgetamatter
attracted or collected subsequently. [0110] Further processing may include, but is not limited to

washing, pufifiEiifsl fhdatentdvalesPhaitodulionsin mkgiHEYS sarherdewhiEtss stifed By ikans of

aprocess 1g£aifiedoubiAIie deMsR,; BREXRIRP!IGhAcAkCIRiL-B6.0¢, theRroduct ohaehamina -
reaction. As an illustrative example, an extracted nucleic acid may be released from the probe or any

capturing sufakesehieseHas he otessalifid arafdhdh chnBarydrasysiibrpdreiasts N -2-
15 ethanesulfonic acid (also called HEPES), 4-(2-hydroxyethyl)-1-piperazine-propanesulfonic

acid (also called HEPPS), piperazine-1,4-bis(2-ethanesulfonic acid) (also called PIPES), (2-
[Tris(hydroxymethyl)-methylamino]-1-ethansulfonic  acid (also called TES), 2-
cyclohexylamino-ethansulfonic acid (also called CHES) and N-(2-acetamido)-
iminodiacetate (also called ADA). Any counter ion may be used in these salts; ammonium,
20 sodium, and potassium may serve as illustrative examples. Further examples of buffers
include, but are not limited to, triethanolamine, diethanolamine, ethylamine, triethylamine,
glycine, glycylglycine, histidine, tris(hydroxymethyl)aminomethane (also called TRIS),
bis-(2-hydroxyethyl)-imino-tris(hydroxymethyl)methane (also called BIS-TRIS), and N-
[Tris(hydroxymethyl)-methyl]-glycine (also called TRICINE), to name a few. The buffers
25 may be aqueous solutions of such buffer compounds or solutions in a suitable polar organic

solvent.

[0115] In addition to the above, the medium may also contain additives, such as, but not
limited to, reagents, catalysts and reactants, for carrying out a chemical or biological
30 process. As an illustrative example, salts, substrates or detergents may be added in order to
maintain cells or proteins in an intact state. As a further illustrative example, chelating
compounds may be required, for instance to protect organisms from traces of otherwise
toxic salts or to increase the yield of a chemical reaction. As yet a further illustrative

example, protease inhibitors may need to be added in order to maintain proteins in an intact
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may be provided as part of the apparatus. 20 [0111] In some embodiments it may be desired to further
react a resulting organic compound, which is the product of a chemical reaction performed in a device
of the invention. The chamber of the subsequent device may thus be used to perform such a further
reaction process. Thus a series of steps of an organic synthesis may be performed using an
arrangemen&@iaeverahd@ricaaﬁfpulae davensienitle [dd) Asdndicatervabovelthes chameicaf yhe
device may be filled with a glum arrying out a chemical or biological process. Examples of the
media that nfay 5B USRif ?‘ﬁﬁ E DA not limited to, organic solvents and buffer solutions.
Examples of buffer solutions include, but are not limited to, lysis buffers, binding buffers and washing

buffers 30 syc phos e buffered saline (PBS), for ex gmp 113] erous organic solvents
ave used in 110 KT arihocuh DA-URBH o PG, SNEE BrOtE SSai Bl BB SR s of
solvents inslude, utisse rotdimited:te,sdiekaoe.theptang neytidhexangwnenztes; (BIUES¥E) @ssq&ene

pyridine, dichloromethan 37C loroform,.carbon tetrach|oride, carbon disulfide, tetrahydrofura
Choxane, ciett i iSr S SOBRLDHEET, vy SR Gy L OB 1 BB eIt e Pheb i ety

ketone, metbmhbﬁhu@yh&ﬁmledm%@nemyeia@xﬁnoaﬁ;:etbyha@taﬁe ltaabtﬂiyéla@bmbﬂeatef tkhylene
glycol diacetate, dJme Ifor acetonitril Ci Clgg acetamlde 5 n%gmethane ac tonltrlle
R fonmyied T SRR R NEDOURE M AT Hoee o DY R ARSI i
acid, dimethylassinie aﬁmhfg@Hﬁ))aZ&sa(QI-k)a]mpld\lﬁsmietd&yib‘mmamﬁjet,hhl Nrpiumpeagyiﬁth)damme
chloropheﬂfl ac tlc acid,.tert -butyl léc % olI %/clohe anoI and an|I| e to rt1amea et 10
[0114] Numerots Pﬂu‘%felP%“Fﬁ &frﬁ’ B 5re UL AR e Lr 53%m§f%3%§8%§"%8 G BUY & ge dbis
processes daﬁcmbﬂﬂ)hﬁrmugeE)dampdﬁsamHgaﬁaﬁs inciuge, Mdrarepaoifimiiedtte, soibdidnseiysals of

phosphate, cdarbon(ate succmate carbonate te ace "§ forma][ bE) rbiturate, oxalate ctate

I
phthalate, ma]Ieae cgc%ldy'ilai%erbgrr% %m (f aceta’rlr%}l&o"j B Rthanes Br%%% alsge tﬁ

(ACES), N- (deyﬂmﬂyeﬂﬂlyv plp&raZmeeMdf&etmaMnheathaM daited HEoRES)etric and
4-(2- hydroxyet %Egtcg erlgze{lq E(S)pf)}rllldeg)sc(légooryguﬁalc ?‘i;.':.gg gguﬂgglfé?)daptured onto the probe

piperazine-1 i hesuffonit acid) (lso calle
15 or w1th1n the device itself without recourse to an elution step.

[0117] Another aspect of the present invention relates to a biological and/or chemical
sample processing system. The system includes a engagement mechanism and a receiver
device. At least the second end of the bottom-most device of an apparatus is secured by the
20 device receiver. The engagement mechanism includes at least one gripping arm adapted to
grip the first and/or the second end of the device, thereby enabling the gripping arm to
collapse the at least one collapsible wall that connects the first and second ends of the
sample processing device. The gripping arms grip either end of the topmost device of the
apparatus. Alternatively, the gripping arms may also grip the devices that are stacked

25 beneath the topmost device of the apparatus.

[0118] The engagement mechanism may be driven by any one of mechanical means,
magnetic means and pneumatics means. In the case of using mechanical means to drive the
engagement mechanism, it involves coupling a linear actuator to a stepper motor to drive
30 the engagement mechanism or gripping arms. In alternative embodiments where magnetic
means are used, solenoids and electromagnets may be used to actuate the engagement

mechanism.
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[Tris(hydroxymethyl)-methylamino]-1-ethansulfonic acid (also called TES), 2-
cyclohexylamino-ethansulfonic acid (also called CHES) and N-(2-acetamido)- iminodiacetate (also
called ADA). Any counter ion may be used in these salts; ammonium, 20 sodium, and potassium may
serve as illustrative examples. Further examples of buffers include, but are not limited to,
triethanolamjne1ijetrarofaiines e drulamine abiothylamine degbrgpiong twrtalycing, tistdizequent
tris(hydroxymethyl)aminomethange (alsq called TRI%‘]' L. )
bis-(2-hydroSy8IF S mifS Grill hy e RSt h YRR Ra it cAfle MBS TRIS) oy Slarity and
[Tris(hydroxyméthyihaieghyldedyieine (aisoraliedeT RI O, e nasetrafans Jdepdbuffens idbamaynbe
aqueous solutions of such buffer compounds or solutions in a suitable polar organic solvent. [0115] In
addition to tHé%B%{“?ﬁ%sM@bﬁ?ﬂﬁ%r%?v&%%omﬁé{aﬁﬁ@@?ﬂ%ﬁg - Tﬁ“ﬁot limited to, reagents,
catalysts afgd reactants, for carrying out a chemical or biological 30 process. As an illustrative
example, salts, substrates or detBREIRIASY REPAUOBDF AHEITIR AMINERDS cells or proteins in an
intact state. As a further illustrative example, chelating compounds may be required, for instance to
protect organj from traces of otherwise toxic salts or to increase the yield of a chemical reaction.
As yet a furth STt SRR SRR e e g s, RECRS wreis e tio8 ep cd itain
proteins in amintadtadd diaie: éf fuetheoexample of a possible additive to a medium includes
magnetically attractable particles (see above). [0116] As an illustrative, but not limiting example, the
device of the present invention 5 may be used to carry out a sandwich-type enzyme-linked
immunosorb(HL | Figuaeshideplhie eisespdag eapabiliiasobihisladsay btee\itkiowrdattinse skilled
in the art. By com?ininﬁ severalhdevice%.\t%herei each eviqe contains a Ieas%.on or more of the
requisite rea%é%lfnsp SPIREBI an,angﬁlnlg Bt Rash Y pasy,el ’i%nbl:{;a%lﬁ etb l%lsﬁy%r the
presence of target matter in a sample. As described above, the capture reagent may be 10 directly or
indirectly co i? (o] rohe. In a specific embodiment, the capture reagent is an antibody targeted
to an antigexﬁ(,) %ier?s%‘?%o?es }é%‘gscﬁlc%{ﬁy,iatﬁ/ee%%ﬂa({gﬁlf%sa%?kgee %ﬁ?elgl%egl?gran antigen present in a
HIV virus &hd the sample blood or serum suspected to contain this HIV virus. Detection of an antigen
can be monigie Nrpgl colo e o AR oL SR HRF SRS NARIS T AR Y &S lign ©f
substrates captured on e probe

containing additional elements, such as an additional supportive layer or a guiding layer;

[0124] Figure 5 shows examples how several devices of the invention may be arranged;
20
[0125] Figure 6 shows exemplary embodiments of one device, which includes several

sample processing chambers, sealing layers and absorption layers;

[0126] Figure 7 shows embodiments how elements of one device may be arranged as

25 well as further examples of how several devices of the invention may be arranged;

[0127] Figure 8 depicts an exemplary embodiment of an apparatus that contains several

devices of the invention as well as a probe;

30[0128] Figure 9 depicts an exemplary embodiment of a method of the present invention;

[0129] Figure 10 and Figure 11 depicts exemplary embodiments of a sample processing
chamber filled with fluid;
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15 or within the device itself without recourse to an elution step. [0117] Another aspect of the present
invention relates to a biological and/or chemical sample processing system. The system includes a
engagement mechanism and a receiver device. At least the second end of the bottom-most device of
an apparatus is secured by the 20 device receiver. The engagement mechanism includes at least one

gripping arm{es@ptedrigugeip2he ficst axsigyiheesasadichend of pasbeevice, thereby enabling the
gripping arm to collapse the at least one collapsible wall that connects the first and second ends of the
sample processing device. The gripping arms grip either end of the topmost device of the apparatus.

Alternatively[oh81grippiggrern®; Figyialsd gripdhESdeyiceshntasm plackebddibeneat eatepsfost
device of the apparatus 18] The en ent mechanis may be driven by any one of mechanical
means, maﬁh&?@%ﬁ%ﬁshﬁa %é'ég%rel’a?ﬁgs W $A88%f using mechanical means to drive the
engagemept mechanism, it involves coupling a linear actuator to a stepper motor to drive 30 the
engagemen m or ing arms. |n alternative emb dimepts w re ma netlc means are
oo solendUEha BB P ELS Fay Bt o AR e Gb S EEh A oD (01201
The following drawings, accompanylng descriptions thereof, and the subsequent examples serve in
illustrating t ntion and ther aid in clarity and under din fth ntion. However, it
Should be nd P at BRESEEoh 0P o T AR 6] ACTHEAAE ke B RS A DRt
illustrated heaxsiafiehe BRIdPDESGRIRTIQN OF THE DRAWINGS [0120] Flgure 1 compares the

method ang device of the present invention to a standard method and device of the prior art; 10
[0121] Figure 2 depicts exemplary embodiments of a device of the invention, containing a sample

processing ditdddier Rignan 1i8letpacsealing iayele, ahd aondseaptionfayeripdi28isFifure piekaws
exemplary embodlments of the sealing layer; 15 [0123] Figure 4 depicts further exemplary
embodiments YL 'd8vice of the invention

[0135] Figures 19A — 19E illustrate embodiments of a sample processing chamber

15 having different types of collapsible walls;

[0136] Figure 19F illustrates an enlarged cross-sectional view of an embodiment of a

sample processing device;
20[0137] Figure 20 shows an embodiment of the invention having a plurality of inlets;

[0138] Figures 21A — 21D show various positions where an inlet is located on a sample

processing chamber;

2510139] Figures 22A — 22F illustrate various embodiments of perforations that form

points of penetration of penetrable sealing and base layers;
[0140] Figure 23 is an embodiment of an apparatus of the present invention;
30[0141] Figures 24A — 24D show different embodiments of eluting tubes;

[0142] Figures 25A — 25E illustrate various embodiments of connecting eluting tubes to

an apparatus of the present invention;
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containing additional elements, such as an additional supportive layer or a guiding layer; [0124] Figure
5 shows examples how several devices of the invention may be arranged; 20 [0125] Figure 6 shows
exemplary embodiments of one device, which includes several sample processing chambers, sealing
layers and absorption layers; [0126] Figure 7 shows embodiments how elements of one device may be
arranged as [@b4Biell Bislitidherexampéts nfikawseltataeviaesdiifiednveationppiay kelapsnged;
[0127] Figure 8 %g icts an exemplary embodiment of an apparatus that contains several devices of
the inventior'84% gnsgg a probe; 30 [0128] Figure 9 depicts an exemplary embodiment of a method of
the present invention; [0129] Figure 10 and Figure 11 depicts exemplary embodiments of a sample
processing er filled with fluid; .5@130 Figure 12 depicts exemplary embodiments of probe;
(0751) Figurd VPR LighIRRES 2 122 A IUASMES ST G SRS S BF DRI ane
releasing of meagpeipoheandsreausa grategirbsiit 3xjdnigotie 16 shows exemplary embodiments of a
method of the present invention; [0133] Figure 17 shows the amplification analysis in a PCR machine
of RNA extracted using the method of the invention; 10 [0134] Figure 18 depicts an example of a
configuratior@f4®) afigiatis<28Athe8€sHnttineantfers[0dabpHigeres ASAcotPredbusiradélapsing
embodiments of a sample processing chamber 15 having different types of collapsible walls; [0136]
Figure 19F iﬁﬂ%‘fpﬁf&n&h enlarged cross-sectional view of an embodiment of a sample processing
device; 20 [0137] Figure 20 shows an embodiment of the invention having a plurality of inlets; [0138]

Figures 21A - shaw varioys,positjons where an inlet is loc teg.onasa ple processing.chamber;
s 101301 10U TE R e O O ST SrSumabn e s Hhine

mechanism; and

[0147] Figures 30A and 30B illustrate an embodiment of a non-collapsible sample
processing apparatus and a collapsible sample processing apparatus.
15
DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0148] Figure 1 compares the method and device of the present invention to a standard
method and device of the prior art. In a standard device for processing a sample, a sample is
20 introduced into a container 1 (Fig 1A). Typically it is introduced in form of a solution. It is
reacted or analyzed with the help of reactants or reagents. Subsequently or during the
reaction, the solution may need to be removed. Alternatively sample molecules may be
recovered from the container by means of magnetic beads 4. In cases where a process
involves several analytic and preparative steps it may be required to expose the sample
25 molecules to a different solvent, buffer etc. or to otherwise different conditions. This
requires either the removal of the magnetic beads together with any bound molecules, to
another device or a removal of the solution in the container for further processing.
Currently used standard devices generally allow only for the transfer of the magnetic beads
to a different device as shown in Figure 1B. Typically this requires that the previous device
30 be opened, if it was sealed for carrying out a reaction, an analytical or a washing step. Each
time sample molecules are transferred by means of magnetic beads there is thus a risk of

contamination.

42



points of penetration of penetrable sealing and base layers; [0140] Figure 23 is an embodiment of an
apparatus of the present invention; 30 [0141] Figures 24A - 24D show different embodiments of
eluting tubes; [0142] Figures 25A - 25E illustrate various embodiments of connecting eluting tubes to
an apparatus of the present invention; 41 [0143] Figures 26A - 26E illustrate different embodiments of

a gripping cqiageing imeshiarists; thid $Horigrenc2dA e OF thesiratend saguenaaiotaminpiigrand
collapsing mechanism 5 acting upon an apparatus of the present inyention; [0145] Figures 28A - 28C
illustrate diffETBIRSRsLGGiHERR eo'fgé{%o?nﬁ‘?p@?éﬂ?& d%ﬁa%&ﬁa %e%ﬁaﬁsn&ﬁa Tit467 FIEBESEA - 208

ilustrate diffesieeiesnodimneidistnd somappReANS b fg nnechapis prorbcind difdigues 30éuamd 30B
illustrate an emhodiment of a non-collapsible s le processi aratus and a collapsible sample
processing AP MM TS BETRTEED ESEREIOVBE EXEREA AR EAAOD AR T ]
Figure 1 conpangisdhempeihodriegtteyioood thiewiksaentisvantosptatosiansirdamethashgadidevice
of the prior art. In a standard e\gce for r,ocess‘lfg%ﬁ‘g]fagrﬂ le, a sam$le is 20 |ntr?(%]uce into a

container 1 (Eiaéeer‘jl.‘ |83W§P? TR I%,ﬂ?bﬁs.aﬁ AL IS S HE2e B Wi the

help of reactantatseipagentsideuhsentdatlcarlduong thebodaaton, shapseluiideinay neerdo ae.
removed. Altern tivala/ sgm le moIeCLg{I?es may be recovered from the gﬁgt iner bg eans of magnetic
beads 4. In &% QPRI O BRRAIG RE L O RDEE S RRENE SR B At de de8 Y A B P Rquired
to expose thelkavspletabingolectildsctada sitfesenhsoduaret, thuffedigiosvpta offaedwiserdiffersninple
conditions1 This re uirijs ei{)her e removal of the ma@netic beiads gether with any bound

i

molecules,otgr%cr%fhe%c ea\ﬁlceerozr 8RS Bt RS 4B IE SRR S htainer for further processing.
Currently used standard devices generally allow only for the transfer of the magnetic beads to a

diferent devige 4 shown jn Eigue 18, Tybigallythis fsayfies that the previous device 30 be gpened.
it was sealed 1ot carrying out a reéaction, an analyti€al or a washing step. Each
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 expose

15 them to the ambience. A risk of contamination by opening a container is thus omitted.

[0151] Figure 2 depicts exemplary embodiments of a device that contains a sample
processing chamber 2 with an inlet 7 at one end and a penetrable sealing layer 9 at a second
end. The sealing layer 9 forms a part of an inner wall of chamber 2. In embodiments shown
20 in Figures 2A, B, F, C, G and H, inlet 7 and the sealing layer coaxially oppose each other.
Within this group of embodiments, Figures 2A, B, F, and G show a device, in which the
inlet faces the exact centre of the sealing layer. In the embodiments depicted in Figures 2C
and H inlet 7 opposes a part of the sealing layer which differs from its exact centre. Figure
2D shows an embodiment where inlet 7 is positioned orthogonally to the sealing layer.
25 Figures 2E shows an embodiment where inlet 7 is adjacent to the sealing layer. It should be
understood that elements of the device, such as for example layers, need not be of uniform
thickness, length, depth, height etc. As depicted in Figure 2, the device further includes an
absorption layer 3, which is in fluid contact with sealing layer 9 upon penetration of the
sealing layer. The embodiments depicted in Figures 2C and 2E posses an absorption layer

30 with a recess and a bulge respectively.

[0152] Figure 3 shows embodiments of the sealing layer. Figures 3A — 31 are a top view.
Perforation lines 26 as well as a notch 30 allow for a mechanical penetration. Figures 3A to

3C show embodiments where the perforation lines are arranged in form of a cross-shape.
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time sample molecules are transferred by means of magnetic beads there is thus a risk of
contamination. 42 [0149] In contrast to this prior art, the device of the present invention does not
require removing the sample from a container. As shown in Fig 1C, the device of the present
invention allows for the removal of a fluid from a sample processing chamber 2 without the need to

open the respeetévebetandpeshbhe sam@@[m benafiany platersusthasefesinssanaeabrehgrioal,
organic, biolqgical, solid, liquid, emulsio fghensmn colgdal or composite material, The sample

forms a mixt é)(jé?ﬂ‘fé?%fnaé’ﬁylﬁ%‘é IDo? MR ARRAHRS BrEdste 1OHERS ('ﬁfé?ﬂl Iéeéofé’mo the

device. In some ﬂmﬁodmam&aﬁ@mDmHm@l@bulﬁmmaiypea@tqn FigyieesBourit innagnetiepbeass or
other captur:%g gsubstra es. dewf the i entlo IIows re%b” Ch be and at tTe same

time disposi®g T fitig % fh‘é AP 1o sﬁﬁ‘B ‘??ﬁi’é? pA ﬂﬁB’ﬁ’ﬁn oran ab8stBdon
layer 3. [015RInAsssThematic @iy dapigiestimfria IRgwb ek Sewerahanabdiimenreparaieefsiepsn are to

be performe |cb ads ith targe ttached thereto, may thus be transferred from

o sl DR SPES A e BBl B HD 6 b gt el T B AF B, A

risk of contaniiation. Hmemmnglmmruamabmﬁhﬁsgamltieﬁcoﬁ&&ﬁﬁ] Figre Delepisioetaimpiary

embodiments of.a device that con alns sampl ;Brocess ?amber with an inle})?a on end and
F}?he E]lhlgi?é

a penetrable SBHTHE 1AV PR 4148 18%8. J&aith BB AFE of HRTMISE W
chamber 2. IswretphocimentpeshawivaQiie Rigles 2Ad8, inges Gahe Hnm@ihYeandlﬂmsmaHrgyﬂayer

coaxially ach r. Within this of emb d|m nts F ures 2A, B, F, and G
Covice. 1 UFAEh TR P tha BRGNS s G BR/ATT I hd o s SRR b g i
Figures 2C alngpdd h@i%@ﬁﬂo&esm mrbm‘stheesaahmgllayédmhmtbohﬁma:frm e migadiecenirpleFigure

2D shows an embodime t here jnlet 7 lSé) smoned ortho onall%/ t%f{he S alln CLa%elr t%s Flg%’]es 2E

shows an emfbOdiment W ereelrnlé |Sse%{ et to'thie sealnlgrg1 Igyer ltlHoul Be understo

elements of tivealptrigelasechTas tonlsodimphe sayens imEeghreod hecohtamifornne dbicie g's plafigtitjaepth,

height etc. As depicted in Figur, 2 the device furt er mcludesa TE er3 Wh in fluid
contact wm?geal%g féyerné)%gc% pene(t)ra gﬁegf the sé}é?ngﬁayer esqé(gr)ﬁ)bgqaeng{gﬁ S eplc eg

Figures 2CSanth2Epbsdasecars absatpioptiay éay30mdthie neaesteatnced bulgeinaspectivabt. as the

depicted embodiments of a sealing layer.

[0153] Figure 4 shows further embodiments of a device of the invention. Figures 4A, 4C,
4E, 4F and 4G depict an additional supportive layer 5 contacting the absorption layer on the
20 side opposing the sealing layer. The sealing layer 9 and the supportive layer 5 may be
configured to provide separation and to isolate the absorption layer. Such isolation of the
absorption layer may prevent it from getting into contact with the ambience, for instance for

reasons of safety and/or to prevent contamination.

25[0154] Figures 4B, 4D and 4E depict a separate sealing layer 6 in addition to sealing
layer 9. Figures 4C and 4F depict a further absorption layer 8 in addition to absorption layer
3. Figure 4D depicts an embodiment where the spatial extent of the sections of sample
processing chamber 2, sealing layer 9, separate sealing layer 6, and absorption layer 3 differ
in the plane as defined by a’-a”-a™. Figure 4F shows an embodiment where the device

30 contains two sample processing chambers 2.

[0155] Fig 4G depicts an embodiment comprising a guiding layer 11 in addition to a
divided absorption layer 3, which consists of two separate parts. The guiding layer may

serve the function of transmitting fluid from the sample processing chamber 2 to the
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[0152] Figure 3 shows embodiments of the sealing layer. Figures 3A - 31 are a top view. Perforation
lines 26 as well as a notch 30 allow for a mechanical penetration. Figures 3A to 3C show
embodiments where the perforation lines are arranged in form of a cross-shape. 43 The embodiment
shown in Figure 3C contains a pair of such perforation lines arranged in form of a cross-shape. Figure

3D shows anigmipediment A eieéasa pesforsiontinastarperibeisiapgofcaiiectangles Ve of an
embodiment depicted in Figure 13I§§contains three separate q}gegoration I'@?s of circular shape. The
g% Hi Eﬁ?lh

embodimentSERAWRSAETARS1Ges. § #Eige KHindds®9, FORRETatYY Bede M RiTh ISR 3F
shows an enfibadififesntnvhries parosadiaralines AdduysibecTridesiofadiachanglef Thedausittisite of
the rectangli?is provided bg a hinge. 27. ngﬁ embodimerft %epicte%ﬂn Figure 3G .Contzins asin le
perforation IHEZEBY OSSP EREH LA SR EMIHRS 7 158 ’éﬁgé?%r%et?&?'ﬁr? g de¥ihbined
with a strafgidpietatrah e giaatian dndanddwobourae biogescitiestovaodiment shaple prdciguieg10 3H.
Figure 31 shaows a similar embodiment where the. perforation lines are arran in H- shape. Figures
5510 31 are CORDAMONE SAToES SROEN S Fihy (TS B e ol cham s, e
sealing layereadiyconjainfaraddifanabhebehrddpiacing el absbeptianpayerotdsiambhaimbent2shown
in Figure 3 L_contains a rﬁggs&)zg A §erf?ir%iion Iinerfﬁ and a notch 30 are com({)risigl wiﬁ]n this
recess 29. It SRBUTY B lRderStbH AT UBHRE ShBsAMErs e FBEB SoH e Hihy b&"
manufactured ho@sisnitak issonpti@s ther dediatgdfentieocione pts aka seaknb-tAyeibiod 0] Wigure 4
shows fur&l&er erlnbodifr{nent ofa devicle of the invenHon Figures ﬁA, 4Ch 4E, 4F angl 4G de%i.ct an
additional su%ﬁoﬁ?\%e ailrésr1 coﬁt%aéﬂﬁf e szﬁ%%lﬁ(faﬁo?flfgﬁrer on %eS‘iB'Csi g ?)rﬁcfs()lﬁﬁlfhél & ’nrll'iog layer.
The sealing layer 9.aadythef stippagitve teypdst&dnaytbe Egnfigusadhtaproride sapkratolingnthjerisolate
the absorptionilg%er Such isq;ation. of Ehe absor tioHeItaXﬁErleay prevent it from getting into contact

with the amb%lelnce‘f”flcz)l fhs gnaces%r}tur)ga% S OF & eety analor to prevent contamination. 25 [0154]
Figures 4B, 4D and 4E depict a separate sealing layer 6 in addition to sealing layer 9. Figures 4C and

o depet o 11 REIeR VLS B fhlo SRSl S PR IRIEPTA S e
separate 3éaliagttalyes 6¢ arrduabisierphiandayer & dittersuchthhplane agldehfieddyavied-&" it iuike 4F
shows an enggr%(}lrimnel%t%ﬁlleg%t@ %h%e}ﬂﬁ% of another device. The arrangement shown in Figure 5C
includes two inlets 7 that are accessible from the ambience. Figure SE depicts an
embodiment, where devices are comprised in a housing. Figures 5A to 5E depict
embodiments where the devices of the invention are arranged with an orientation of the
20 absorption layer 3 vertically below the inlet 7 of the sample processing chamber. Figure SF
depicts an embodiment with a horizontal orientation of the absorption layer 3 and the inlet 7
of the sample processing chamber, i.e. where several devices are arranged with their inlets

horizontally side by side.

25[0157] Figure 6 shows embodiments of a device including several sample processing
chambers 2, sealing layers 9 and absorption layers 23. Fig. 6A shows an embodiment where
these sample processing chambers 2 and sealing layers 9 are merged into one compact unit.
The absorption layers 23 may be detachable, thus leaving a space 22 for housing them, as
shown in Fig. 6A. Fig 6B shows an embodiment, where the sample processing chambers 2,

30 the sealing layers 9 and absorption layers 23 are comprised in a housing 33. The chambers
(together with the sealing layers) as well as the absorption layers may be detachable. The
absorption layer may thus for instance be replaced by an absorption layer 23 of a specially
selected material (Fig. 6B). The housing may possess one or more openings 24 as shown in

Figure 6C. Such openings may serve in exchanging the absorption layer. They may also be
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30 contains two sample processing chambers 2. [0155] Fig 4G depicts an embodiment comprising a
guiding layer 11 in addition to a divided absorption layer 3, which consists of two separate parts. The
guiding layer may serve the function of transmitting fluid from the sample processing chamber 2 to the
44 absorption layer 3, once sealing layer 9 has been perforated. Figure 4H is a side view of an

embodimentf$at ingludesduditiging layeoihansasrabserptian fayar 3r Wwbiehgeasiatgaf fauedifferent
parts that are arranged side by side. These different parts of the ahsorption  layer may include or
Ponsist of TGN B HATR ORGUIE 414 BECHHLERIS oh WPHAE oS08 o At EAgEvabs ot the

line b-b'. Thamegss peatiemishewsphiatiesamaldgsecessing chamber 2 extends further than the
sealing layer 9 in the dimension of line b-b'. Thus the sealing layer forms a part of the respective wall
of the sample processing chamber 2. Figures 4J and 4K show two embodiments of the device that

contain a gu{@irgslay Figuren @ Da-h@nggrineusl alesopplier layand cldmanfurtbgtned possessiumo
sub-chambeys 40 ich 10 are.located inside the sample processing chamber 2, Both sub-chambers
contain a SelH{S TaykF SRRy U el ¢ BRTEIEHTS S TGt oh LOEH St exat e BB H Tayers,
guiding layeisyafialrSoiption dayels, Maydae datrelrle[©196dhigdienS hbovestrtadgasenis of
several devices of the invention, thichI%;lr,il 15Fad%a{ed to be. securable to another devﬁs, such that
the outlet of SHEHEURET TEHITY 8t HERISRE MR BIRHIEE SRS P HAUIe PHRE arraigishent
shown in FiguresbC innclysiesting ichatsbéithat and acedissiblayeony thelambienes. kigureditadepicts an
embodim? t,w&re dtevicials arechom rised in ahousin%. Fd'lgures At 5EldeE)ict mbodimaiu where
the devices Ot the iRVERton are arra gle,Q RN S SRS SPRe $3 Hsd¥std n(ll (;)/re?r)'ss‘av‘@ icA ly
below the inlgia¢eo? 2hEFigao(p)etine alssiitg: chambearc Hagiy e f5bsdgpictslayeep3bodiment with a
horizontal orientation of the absorption layer 3 and the inlet 7 of the sample processing chamber, i.e.

where several devices are arranged with their inlets horizontally side by side. 25 [0157] Figure 6
shows embodins@ihts BigaxeYiskansladibgds@vetabsampleappeaessingtithambdry i2e seadihgelayalrs 9

nd coaimg A 5l T o B Con At e A8 AR br AL 4 T B S enable,
thus leavih§ éhspdees 22 Hahhoe sdgitleenidady side. Several devices or other elements of the device,
such as sealing layers 9 and/or absorption layers 3 may be arranged accordingly. Thus, in
some embodiments Fig. 7A represents an arrangement of several individual devices,
adjoined side by side. In other embodiments Fig. 7A represents an arrangement of several
sample processing chambers, which are comprised within a single device. For some of the

20 embodiments outlined above, Fig. 7A represents a view along the axis of the inlets. Such

embodiments are depicted in Figures 7B — D.

[0160] Figure 7B depicts an embodiment of a device that contains multiple sample
processing chambers, sealing layers and absorption layers. The absorption layers 3 stretch
25 through the entire horizontal dimension of the device. In contrast thereto, several sample
processing chambers 2, guiding layers 11, and additional supportive layers 5 are arranged in
the horizontal dimension. The embodiment shown in Figure 7B furthermore provides a
tubing 37. This tubing establishes a direct fluidic connection between the absorption layer
and a waste chamber 38. It is thus able to transfer fluid from the absorption layer to a waste
30 chamber 38. Figure 7C shows an embodiment where several devices are adjoined in two
different dimensions. In the horizontal dimension, as defined by the level of the inlets 7 and
any level parallel thereto, the devices are arranged in a manner reflecting the arrangement
depicted in Figure 7A. In the vertical dimension the devices are stacked. Each device

includes a separate sample processing chamber 2, a sealing layer 9, and an absorption layer
46



shown in Fig. 6A. Fig 6B shows an embodiment, where the sample processing chambers 2, 30 the
sealing layers 9 and absorption layers 23 are comprised in a housing 33. The chambers (together with
the sealing layers) as well as the absorption layers may be detachable. The absorption layer may thus
for instance be replaced by an absorption layer 23 of a specially selected material (Fig. 6B). The

housing may3passepsdive airingenmepesinisiddsassheaveoiapfigars @tobiiah aPSIIRGSIMBEeRIVE in
exchanging the absorption layer. They may also be 45 used for introducing or removing material, e.g.
a fluid or rec Qered target matter. Optionally these openings may be sealable (not shown). The seal

34 of inlet 7 may be an integral part of the compact unit or detachable. 5 [0158] Figures 6D - G show
a close-up V&%ﬁh ,elemehgt surrounding absorption . Iaﬁ{gzr 23 forﬁ?etter view. In the embaggdiments

depicted in Pi A SPGB IRA RS )P TR RS R R S EX SFii¥n B ATy B0 et Fhan
the verticalsdisvensieomiichandaam? andrseaingiayesdd ihhelieiciedie. rebpagiueds\ioasieniain a
spacer 39, which assists in arting chamber 2 and sealing layer 9. The deyices also contain a 10
muifunctior YR BTG LA il SOHGEAH BEIcRSIAF <t Ty AR AURRA ST S e 22
(Fig. 6G), thysmyiilewirng doii eincdxaitangeschabsoiipion fyesraBidac]sHigowa TnshignsBemiboliments of
an arrangen}%eoE}t i/vitEin qgne device, or %f.severgl. devices olf the invention. FE. 7A depicts the
arrangementof S4VBFLPEAWTPFIBE Sty s EHQMELPS Wgﬁeﬁsﬂg%ﬁ%ﬁ? d side by side. Several
devices or other elements of the device, such as sealing layers 9 and/or absorption layers 3 may be
arranged ingly,..Thus, in. some embodiments Fig. 7A represents an afrange t of several
ividual SIS 2B SR Bingl AR DA vl S U et o
several sampuiebpritéssied charabers;inghickaansconmpeSadt witlnipl & [snglsidewaember doime Af.the 20
embodimentg qutlined above, Fig. 7A represents a view alon axis, of the jnlets, Such.
embodimentS T AR I A 65 e RS THT0) Erq R s IS ErR b oAl B lfce tha
contains mukiplglsain pleunt acedsing amariiherapsaaliog |hyers23ntabporeidoim hyarsngd 38 absarption
layers 3 stretch 25 through the entire horizontal dimension of the device. |n conjrast thereto, several
cample proot s (MBS THETATERS 11 FRne A qomdl T SE e e CliGect
the horizohiaisdirfenstonferhiagetind sdimpkenoshewexins figueep B dusitirechonbgprovides a

[0163] Figure 10 depicts a close-up view of the steps of Fig 9. It furthermore shows an
interface 19, which seals the highest sample processing chamber 2 while the probe is
inserted therein. The inlet of the sample processing chamber may be externally accessible

20 and covered by a seal 34. As this seal includes interface 19, it seals the device.

[0164] Figure 11 depicts embodiments of a device of the invention that contain fluid 10.
The embodiments shown in Figures 11A, 11B, 11E, 11F and 11H include a sample
processing chamber 2 that can comprise a very small amount of a fluid 10 in a recess 29 of
25 a sealing layer. The view of the processing chamber 2 and the probe in these figures shows
that sample processing chamber 2 provides sufficient space for accommodation of more
fluid if required. The same steps as shown in Figure 10 can be performed. Figures 11A
depicts a recess 29 of a sealing layer 36 accommodating fluid 10. In this embodiment
contacting the sealing layer are probe arms 15 and not its head 20. This may allows for
30 substantial shielding of the head 20 and any bound matter (not shown). Figure 11B depicts
an embodiment where the sample processing chamber 2 contains a sealing layer 9 with a
recess 29, filled with fluid 10. The head 20 of the probe does not immerse into fluid 10
when the arms 15 contact the sealing layer 9 since arms 15 extend further than the head of

the probe. Thus the arms 15 will penetrate sealing layer 9 first. Subsequently head 20 will
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tubing 37. This tubing establishes a direct fluidic connection between the absorption layer and a waste
chamber 38. It is thus able to transfer fluid from the absorption layer to a waste 30 chamber 38. Figure
7C shows an embodiment where several devices are adjoined in two different dimensions. In the
horizontal dimension, as defined by the level of the inlets 7 and any level parallel thereto, the devices

are arrangeddmaainereefectiogioalarange paniraepietes Aifdguyer A Riytiae viertcal dimension
the devices aje stacked. Each device _inclydes a separate sample processing.chamber 2, a sealing
layer 9, and é&?%%rﬁi‘i%‘?ﬁ‘&%‘(l%‘é 9f AP X8 gga?f&grﬁ%?ﬁsﬁf%?e\ﬁéé%r ﬁ\yﬂayea %r%&h fa

housing as stipyoriivEigarte3 5 of 02 Gblukige ref SHiepisisashapparatBEcaMprisi ngsasyenaldeyices of
the invention. The S%Eevices.contain a medium 10 and are comprised in a housing 33. The apparatus
contains an SRHRHSHEHRSER Y This elution chamber may be of the same form and dimensions as
the sampls processing chambers as shown in Fig. 8A, or different as shown in Fig. 8B - D. Fig. 8 D

further show obe 13 ins into a sample processing chamber. 10 [0162] Figure 9 jllustrates the
el g v e TS e T R Ao i
first sample probessithgadharoesr{frig-9A)re Sod$etgacntiyssaatingdayet A& sipeneiratedl fayssmsans of
the probe (Fig 9B). his.time the_s e is bound to the probe. The absorptian layer 23 (comprised
BRI &5l e sl e v e S e e
It is thus 15 wseadabttapdteringilt sdampletiatibehoekboarmphe probessitgdhaumber.ti@halhddgure 10
depicts a -up view of the steps of Fig 9, It furthermore. shows interface 19, whijch. seals the
st st Do G ol P bl TSR R bl THE SRHeb e

processing chiagmberlihayde @xterralylagcessibie od Qane cofleraddiy @ dealppbriive: thigesSalliheludes
interface 19, it sealf gpﬁldewacltlaﬁ (1164 iﬁ(lzgure 1%.rdep cts embodiments é)fa dﬁ‘\%lce of t% |tr(1)\‘/x]earr130n that

contain fluid Sfffn%t oI gy%own%s?’—s’lguorrélst el%‘f’,nirfélf: fﬂrﬁfnf Iginéll%& Wit

e embodim INclide a sample
processing chanbeeriithat camcommiph sha fugne Satallsamo lodaodd fihiel aling lkgeeds 28npk&5aa

sealing layer, The yigw,of the prpcessing ehamber 2.and (e rohie I hese fgures shows. fhaj sample
processing chambeér 2 provides sufficient’space for accommodation of more fluid it required. The
same steds adlshenenare Kiglitez 19yeaf Hesperformed. Figures 11A

[0166] Figure 11G depicts an embodiment of the device, where the head 20 and the
blades 17 of the probe are submerged in fluid 10. Below the sealing layer 9 (without a
recess) are an absorption layer 3 and a second absorption layer 8. The design of the probe

20 resembles the design shown in Figure 11E. Due to the different design of the sample
processing chamber however, the head 20 will penetrate sealing layer 9 first. Figure 11H
depicts the embodiment of the device shown in Figure 11F. Contrary to Figure 11F, where
only recess 29 is filled with fluid 10, Figure 11H shows a state where the head 20 and the
blades 17 of the probe are submerged in fluid 10.

25
[0167] Figure 12 depicts different embodiments of probe 13. A: The probe is a compact
unit ending in a head 20. B: The probe contains a hollow primary core rod 25, which
contains a removable core rod 16, which is hollow core in this embodiment. It further
includes legs 15. C: Probe 13 contains a core rod 16 and includes blades. 17. D: Probe 13 is

30 a hollow housing that may contain fluid. E: The head 20 of the probe consists of several
connected portions, each of which in turn includes blades 17. F: Probe 13 includes a
primary core rod 14 and a removable head 20. G: The hollow primary core rod 25 of the
probe as well as arms 15 include a channel 28 ending in sealed openings 18. H: The probe

13 contains a hollow primary core rod (outer sheath) 25, a core 16 and includes hollow
48



depicts a recess 29 of a sealing layer 36 accommodating fluid 10. In this embodiment contacting the
sealing layer are probe arms 15 and not its head 20. This may allows for 30 substantial shielding of the
head 20 and any bound matter (not shown). Figure 11B depicts an embodiment where the sample
processing chamber 2 contains a sealing layer 9 with a recess 29, filled with fluid 10. The head 20 of

the probe dogiadest imimarseaintorfiyickd @ vhenThe fRiMsby centacidhe aealinglayepéhsicesaims 15
extend further than the head of the prohe. Thus the arms 15 will penetrate sealing layer 9 first.
5ubsequent|e§fl?e%%l]t§8 WIlm4% iﬁ%e%@%ﬁt&%gé%?% &r%ooglt FeBiielr b%?i&ﬂ%?eﬁﬁ%“%éa%%ﬁﬂf% 9.
Figures 11Ciandalddoshiangan &xpledeshyiew ¢ff seapiddayai@fpith watesHrimbsariatiomlayer 23
and a suppoytive part 35 of the housing of th vice shown in Figure 11A, disassembled and
osembloct 1L ALTB A G O P S B B WATEE S T i e o6ESsing
chamber 25acidelkd Witthadnoltfiwipyinmaryscecectothigbeath)ed5, Bid biadesoth. Sealiog: |ayedifg
possesses a recess, 29 filled with fluid 10. Below the sealing layer an absorption layer 3 and a
Cocond absafOM e, RAULGHIE R S0 e frobl e O RuRAEF tiih BIAEL D, e
blades 17 ofdlfecpiahiendil penctiate Bxealing layer 9 first. The device depicted in Figure 11F has a
convex sealing layer 9 on top of a flat additional supportive layer 5. The strength of this sealing layer

increases from the centre accommodating the recess 29 toward the external areas, at which the figure
labels are logat6d] TIRigiaeliTg) dapkitistbicwes) aicteoesbeZSnbdthiough dieamis E of 21, prabé

extend fur than th 20, the head 20 will penetrate sealing.layer 9Q.first. [0166] Figure 11G
Gopcts arl Lot L e b T A Fe TR BBPS 0 i A R EHRE brorIans o
submerged ieniluidih2nBelberdhe st aling layrao @ bethout spaedbeshpatenary dbsonptinndayera3and a
second absorption layer he design of the probe 20 resembles the design shown in_Figyre 11E.
o 10 the S B g BT e D PRSP 08 e Kool SRS e
sealing layercBdiigtl Pigjuiithd ldHaniepiats thecambodinfiend, ofvilierd evige tsh oslense d-ituoa ghl ke {Tahtrary
to Figure 11F, where gnly recess 29 is filled with fluid 10, Figure 11H shows a state where the head
20 and the t?l%%léggf% of the probe are submerged in fluid 10.

15

[0169] 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 where the arms
15 are in a protective position, shielding the magnetic beads 4, which are bound to head 20
of the probe 13. In Figure 14B the arms 15 with the rod are in upward motion, thus lifting
20 the shield. In this position, magnetic beads 4 are easily bound to the probe. Figure 14C
shows an upward motion of the core rod 16 of the probe. In this embodiment the core rod
16 comprises a magnetic core 19, so that its removal leads to the release of magnetic beads

4 from the probe 13.

251[0170] Figure 15 depicts a release of magnetic beads 4 from a retractable probe 13.
Figure 15A shows a conformation where the blades 17 are in a protective position,
shielding the magnetic beads 4, which are bound to the probe. This position may also serve
as the collecting position, where magnetic beads 4 are being attracted to the head 20 of the
probe. Figure 15B shows a downward motion of the core rod 16, thus lifting the shield. In

30 this position, magnetic beads 4 are easily accessible and can thus be easily released from
the probe. Figure 15C shows an upward motion of the core rod 16 of the probe resulting in
a release position. In this embodiment the core rod 16 comprises a magnetic core 19, so that

its removal leads to the release of magnetic beads 4 from the probe.
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25 [0167] Figure 12 depicts different embodiments of probe 13. A: The probe is a compact unit ending
in a head 20. B: The probe contains a hollow primary core rod 25, which contains a removable core
rod 16, which is hollow core in this embodiment. It further includes legs 15. C: Probe 13 contains a
core rod 16 and includes blades. 17. D: Probe 13 is 30 a hollow housing that may contain fluid. E: The

head 20 of tmelrmbemgns&msmabmaa@eetﬁﬁoaﬁﬂ&tﬁoﬁﬁf&wfﬂémﬁde&fiméumaﬁcilulda&@ia@es 17.
F: Probe 13 incjudes a prim ;Lf y cor rod 4 and a removable head 20. G: The I'h?llow ary core rod
25 of the proBé A8 WaIs A ird o TR g BREBHEIDS SRRy AFPSERTEd SRR ‘FF%"probe

13 contains anhedo\w4pfivhaky £QIe Feskieutar &lhﬁalﬁh)dZSealﬁ%rea]y@raﬂd widideshallover48 blages 17
that may com fluid, The fluid may be released via a se enin The hollow primary
core rod 25 é‘ﬁad %?aﬁ‘néhfg SFHHE %F&&%Bﬁj‘&&%‘f&uéﬁnéﬂ eﬁ?gﬁ th BIQBS8B?§WH9E‘&¥L‘§ ’%n
head 20 ofiraecpfﬁb@dateqﬂnmﬂeld)vﬂﬁig&hﬁi&itegmegioaib@mhm’éhau@mp&maws pimaryeeefer¢od 14
and legs 15. Certain surface e legs 15 are 5 rendered with an affinity for selected target

TR EP B o

matter. The)ﬁﬁﬁ’ﬂga% S@Sﬁp?@%aﬁg embodiment the ends of legs 15 of the
probe are equipped with different binding regions 42. [0168] Figure 13 depicts a close up view of the

embodiment Fi F and 10. ure. 13B shows that core 16 of rob

poieneas 71 /SRS G S e e A T A A oW

may for instdoeercohiiaibea ébnehlﬁsgwrmaﬁdamws aﬂﬂmhxgdmaﬂtwr&raﬁhﬂmentml mﬂ ambethe

arms 15 hannel 28. ntaln a fluid, w, be releﬁ;\sed through
égu?r dde 6§] taln u

sealed oggnln%s Cfél ?L%g] refn EATRY) magne H%rlf frohft arﬁ%ﬁan 3 with
retractable aemeds and%ermlglléy@f mrgelmapWhﬁ@masl%s&mxmjacﬁbmwmaamﬂ Where e arms

15areina pro tlve [o} ielding the magneti ds 4 wh ch e bo nd to head 20. of the
probe 13. Inlil—‘$g #e grh&;] Yglag €78 me(fm o h #’ﬁll%afﬁqﬁle é)ﬁileF In this

With the Fod"are in upW Hmotion ¢
position, magneic M&ds:kiambeeaaltyebmmﬂ mpfmmm}ﬁgw&ﬂskﬁicshmustm upvyateckenpitioa of the
core rod 16 qjhtehrga? é)rbseea pn;[ghigy%rrn 2 rﬂg %55‘& cc:gerl?n{)er is caused to be penetrated (III, bottom of
15 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.

[0173] Figure 16C shows a device that includes four sample processing chambers 2. In
20 the state shown on the top (I) the lower chamber on the left contains a suspension of solid
target matter 54 in fluid 10. As indicated by an arrow, this state may be the first step of a
sequence of steps or alternatively the continuation of a sequence of steps depicted on the
previous page. In the latter case the depicted state is a result of the penetration of a sealing
layer between the two sample processing chambers on the left side of the device as

25 illustrated in steps I, IT and III of Figure 16B.

[0174] Between the lower chamber on the left and the chamber on the right side of this
chamber (into which a probe 13 is inserted) there is a sealing layer 9. This sealing layer can
form an opening in a reversible manner. Thus the sealing layer may then be opened.
30 Pressure may be applied or the device may be rotated clockwise (around the axis defined by
the respective sealing layer), so that fluid 10 together with target matter 54 is moved into
the depicted upper sample processing chamber 2 on the right, as shown in step II (lower
part of Fig. 16C). Resealing of sealing layer 9, located between this chamber and the

chamber where the fluid was located in step I (as described above), may be performed.
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16 comprises a magnetic core 19, so that its removal leads to the release of magnetic beads 4 from
the probe 13. 25 [0170] Figure 15 depicts a release of magnetic beads 4 from a retractable probe 13.
Figure 15A shows a conformation where the blades 17 are in a protective position, shielding the
magnetic beads 4, which are bound to the probe. This position may also serve as the collecting

position, wheigcmageglissbprdssafideing-adracied indie Faatal abibiegpsebe. Pigbtel 15Baghows
a downward motion of the core rod 16, thus lifting the shield. In 30 this position, magnetic beads 4 are
easily accesible Gnitf AN RN EY %tﬁgiléer&%egst&?ﬁ@ﬁ% b P PG (8! £88%Hows an upward
motion of the core rod 16 of the probe resulting in a release position. In this embodiment the core rod
16 comprise gnetic corg 19, so that its removal leads to, the rel of magnetic beads 4 from
the probe. 480EAL] FIBUFE 16 sHISWS dRErABIa ERIBBTHENE oftiib Focindeich e TvEFM ORI Eigure
16A showssaitideidelt Betigick TONA MRk sed dor@dsantelpreeassing iahanibarudingalid dasgetbenddter 54
forms a suspension in the fluid, Sealing layer 9, which consigts of a smart material, is then.caused to
be penetratel (- HGHEHAIR! 4598 HES R I A S G FOMA U AL B P et Is not
able to entertiabgorgiitr|dyandaadds dbrigteewaaparated from both the fluid and the absorption
layer. [0172] Figure 16B shows a device that includes two sample processing chambers 2. The lower
chamber contains a suspension of solid target matter 54 in fluid 10. The upper 10 chamber contains a
further fluid §017é)ictFigayecoftstiofurther aitescsuch sgisiacianésategafionisieids@eaeatingptayeactd of

the upper %? mber js then caused to enetrated (I,.on the ri h\B, so that fluid 60, which wa
contane B EnAIRAEY 58 Boiig BESBTSAAISH TIFE NP A& ALt e & Plocess
such as a cheimicahrgadvencoiasoiaké. plkoethd Itareafies sealinanaye . dftheitalivarssharmdskiis]
caused to be pe ?trated Q%I, bf)ttto 15 next page), so that absorption layer 3 which has selective
absorptivity formity %tbo a65orBE i . 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. [0173] Figure 16C
e o e R oS SRSl 255 S Pt gt o 0
by an arro\,ithiviensitaiie ey deyidee fishsivds aha device depicted in Figure 9 and includes several
sample processing chambers and a housing 33, is shown in the centre 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 with a ball
20 screw 45 serves as a linear motion guide, which controls vertical movements. By means of
a wheel handle 41 the leadscrew 45 can be turned clockwise or counter clockwise, thus

moving the ballscrew up or down. The ball screw is connected to the base plate 47, to

which the motors are attached (cf. above).

251[0178] Figure 18B is an enlargement of the central part of the configuration depicted in
Figure 18A. As can be seen, the probe is secured by a holder 53. A belt 52 connects to the
probe holder to the agitation motor. A further belt 50 connects the probe of the apparatus to
the miniaturized lead screw 43. The miniaturized lead screw is connected to the actuation
motor 44 for retracting and lowering the probe 13 by a belt 51.

30
[0179] Figure 18C depicts an enlargement of the part of the configuration depicted in

Figure 18A that contains the wheel handle 41 for better view.
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sequence of steps or alternatively the continuation of a sequence of steps depicted on the previous
page. In the latter case the depicted state is a result of the penetration of a sealing layer between the
two sample processing chambers on the left side of the device as 25 illustrated in steps I, Il and Il of
Figure 16B. [0174] Between the lower chamber on the left and the chamber on the right side of this
chamber (int@y8oEh Ripiree1 8P ikpiseriadniaarensa sealinmiayes S dinisesealingtayes aapicf@ﬂm an
opening in a reyersible manner. Thus the sealing layer may the l@opened 30 Pressure ma
applied or thi? d26is r%g% bg%ﬁé?gar%l8£%?s§ i 'thePERiEd r?é’d%‘f}nfﬂéu%%é&%g Ymg

layer), so thayligid ﬁ&ﬂm&@aﬂ pith sdngethvadies 54 tsf@evgq)&m&msthgrdem@mﬁpnema@mlﬁes
processing chamber 2 o ight, as s nin step Iower art of Fig. 16C). Re ealn of sealing
yer 5. locatu BT 2o et H e SNBSS LA RE T RCR A R P
described ahoxeplmaybs raeréqme% Shehipernrescalingopee vieiadldeiQ amtolasgs9 mattecfaﬁéﬂfrom
flowing back. ProbE 13 ma%(] now, orin a.su sequent step, be used to attract target matter 54 (not

shown). [Ol?%r] PP 2 ER%‘EH %’Iﬁ’c W%WW& in a PCR machine by real time 5 detection.

Dengue RNA was extracted in the device of the invention using magnetic beads. 1: first extraction
using the de f the invent] d extractlon sing the device of the invention; 3: autoclaved
deionised wd LI b1 JREMISE DN, ghie A Ao SE b L A el H R AR
product 10 chtaibee WIdatld d&\/lpﬁemﬂh@pmm hm@iglaﬁfﬁlﬁﬁatﬁiﬁéstﬁn&kﬁﬂypﬁbler\ﬂaﬂﬁ the signal
of the ne e control (cf. the tvalu mple 4 This indicates  Succes ful amplification of
isolated Ig’ﬁ?% ]félgurgb;% h(?ep sanfed>§I ?‘ g Sﬁ)fI 8% ration o ppa?gtﬁsCSP%% %resent
15 inventiontd ’ﬂm damﬁe eaaelﬂblestﬂwﬁiapﬂe@d&pmg trhﬁtgmew(andmruhlmdeﬁaﬁenﬂeakzeshmsle

processing ambers %crstshoug fi hown |n ge%f of Ic;pgv gure An g_% atlon motor 46

€_Seco € Sa CESS1N
and an actua OI’ mo OI‘ 4 are f:oge er WI a minia UI’ISG lead screw focC n?rgﬁ)he progbe 13

inserted intodimmepaaﬂmsw'lélmmmﬁlcﬁnmmtﬁeﬁahwaheg doyeaiddnithor Ad gyenmoibitedHinto a

base plate 4 452 together with a ball \W 45 serv s 3s a linear motlo u§e which
controls vertgsg?n?c?\?e(?ncén Ats.! e}:/r#e%éng rCh % i%r?&el féa screw{ 5 can be tglr%e

clockwise 16r @niesiclockwibe bihwsled by only the first end 190 and the sealing layer 194.

[0182] In Figure 19A, the collapsible wall 198 is accordion-folded or a corrugated
mechanism of an accordion shape. In Figure 19B, the collapsible wall extends and
collapses by a twisting mechanism. In Figure 19C, the collapsible wall extends and
20 collapses by a telescopic mechanism. In Figure 19C the overall shape of the sample
processing chamber 196a is tapered, in a step-wise manner from the first end 190 to the
second end 192. In Figure 19D, the collapsible wall extends and collapses by a single
groove mechanism. This mechanism is similar to the accordion mechanism of Figure 19A,
however, the extension and collapsing thereof takes place over a single groove. In Figure
25 19E, the collapsible walls retain the corrugated mechanism of the accordion shape.
However, its inner chamber, unlike those of the embodiments of Figures 19A — 19D, is
substantially cube-like and extends substantially (either proximate or contacting) from the

first end to the second end of the sample processing chamber.

30 [0183] Figure 19F illustrates an enlarged cross-sectional view of an embodiment of a
sample processing device. Collapsible wall 198 extends from a first end 190 of the sample
processing chamber to its second end 192, enclosing therein sample processing chamber
196a. In the sample processing chamber 196a is an inner chamber 196b. The inner chamber

196b is bounded, as shown in this exemplary embodiment, by a first penetrable sealing
52



moving the ballscrew up or down. The ball screw is connected to the base plate 47, to which the
motors are attached (cf. above). 25 [0178] Figure 18B is an enlargement of the central part of the
configuration depicted in Figure 18A. As can be seen, the probe is secured by a holder 53. A belt 52
connects to the probe holder to the agitation motor. A further belt 50 connects the probe of the

apparatus tolaifte n9dighy fzedelaRUgmCIeW A xthianpiaiutiERGaBESEIRW 19 CoNHRCIRE hiEI0.
actuation m hr 44 for etractlﬁg and lowering the probe 13 by belt 5 ﬁ‘g{g [é)l?gﬁl)Fl ure 18C depicts
an enlargem% SSPHBRIAR SMRAIUBRRGOHAAGA %ﬂ%fmﬁssﬁ?é %ViCS?AH ESATRRS IR Rh & %handle

41 for better MEWThd. §6380}ibiguree1 §D3ds pisctated ﬁrﬂﬁé%ﬂdﬁﬂt afdn®ower Rasirahise cémiigwatlon
depicted in Figure 18A. Th bottom f th tus |s for a%t%}nln base pI e 57, which
o iteora LI BHE A g S GrHE AR ORI AR RS e BRI Bl e
12, into whichogie B@b@tﬁ3lﬁaﬁbmlptﬁﬁﬁaay@0m6d§3ﬁiovhéhe)@bnﬁalr}b@ﬂa:@ab&sﬁa@ﬂﬂig layeis Bheplate
56. Temperature co olle and spee oller 49 are located. on the botto ratlon
for convenioie TOTE Fly 120 I T0oL, KT o IBEEF B e RS bt 8 VS AT essing
chamber 19@am;ﬁlﬁwprpce§ﬁﬂg IONﬁﬂB@JﬂI%Wrf@difiﬁéﬁéli\'ﬁjﬂ@ﬁﬁl@iﬁ&@ﬂaszbtfhmﬂﬁob‘ésélﬁg:@NEe& 19A -
19E, the first e d 190 of the;Eh ample processing chamber 196a is connected to the second end 192 of

the sample p?}s S%ﬁig‘l Aatber 196a via the collapsible wall 198. Between the first end 190 and the
second end 192, and Wlthln the sample processmg chamber 1964, is arranged a first penetrable

sealing la 4 Th flrst trable s 94 defines th rein an | cha

these e 0aHTEAS, BB P SRAR A SEoDRRIFAT SRl 25 DU A by LR s TPLEE A 360 ang
the sealing Ialyehﬁ%nlbaalﬂﬁéﬂn Hguist1OA, 204 mﬁh@mblleawag 19& iprajecoikdio2d]debker evichiitugated
mechanism of n acj%%{dlgr}fg geSIIn 12%1 t%@éa e co %%:I:lbé%tvg I eﬁtquésesat c(%llg I%%s% a
twisting mec T pAle gurei collapsi le waIFexentds anu®2d'cs apses ;1? ele c%plc
mechanism. drfikigseadih@Catlee 20& ralhshapdotibeispmptea ﬂrméﬁmr@ﬂhgﬂb&r%&b@@n&d ina

step-wise manen ATNS T 70 20HR, 05 365909 £A01R% (LFRUISIR 0 R clarmiR el

15 the inner chamber 206 sub-divides the sample processing chamber thereby creating a
further space 210 beneath the inner chamber 206. In other embodiments, the inner chamber
may extend all the way to the base or second end 209 of the sample processing chamber
thereby leaving no space 210, i.e. the sealing layer 208 may contact the base or second end
209.

20
[0185] Figures 21A — 21D show various positions where an inlet 202 is located on a
sample processing chamber. As shown in Figures 21A — 21C, the inlet 202 is typically
located on a lateral surface, which is taken to be the first end 204. Accordingly, wherever
the inlet is located, that end is to be taken as the first end 204 and typically, a distal end

25 therefrom may be taken as the second end 202 of the sample processing chamber. In Figure
21D the inlet 202 is located on a vertical surface (wall) of the sample processing chamber.
In this exemplary embodiment, the first end is indicated by reference sign 204 as being said
vertical surface. Accordingly, the second end (not shown) may be taken to be any of the
lateral surfaces, or even a portion of the vertical surface distal from the inlet, for example.

30
[0186] Figures 22A — 22F illustrate various embodiments of perforations that form
points of penetration of inlets, penetrable sealing and base layers. As described in detail in
with reference to Figures 3A — 31, the perforations allow for a mechanical penetration of

the sample processing chamber. The inlet may be sealed with septa (for the purpose of
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groove mechanism. This mechanism is similar to the accordion mechanism of Figure 19A, however,
the extension and collapsing thereof takes place over a single groove. In Figure 25 19E, the
collapsible walls retain the corrugated mechanism of the accordion shape. However, its inner
chamber, unlike those of the embodiments of Figures 19A - 19D, is substantially cube-like and

extends subsgianéiadiyJ @Baempiiexiciatdnbaeiasbaghémamibecfitstanhtoriptasesanchend Qhdte

sample processing chamber. 30 [0183] Figure 19F illystrates an enlarged cross-sectional view of an
embodimentfSY A EapI8 ?’888%% %8 m;g? Wl 18 &naled §‘I‘fb?ﬁs% FLEEN PR Et the

sample procgssip@ apamwiictopis seadnd eaddhdy andlasing dheobircaroplaisaaessiapvwnamber
196a. In the sample processing chamber 1964 js an_inner. chamber 196b. The inner chamher 196b is
pounted, e SHSn TS SESh At EHGB e 69 5 WAL PRI LM OIS B he frt
end 190 arfdsaprexiensahpesciiabie sealingdayerptaduotide fitgt gad AQ0shdiisexaripléryign of
embodiment of the sample processing device includes an absorption laygr,, 193. The absorption layer
e e T T e e S e
and substantiallydalighedibeieattuthefvagrahamber 5 196b. Beneath the absorption layer 193 is
another external penetrable sealing layer 191 of the second end 192 (which is also known as the

penetrable base layer), which seals the sample processing chamber 196a from the environment or
subsequent IBSEESIMYclpyitisn as the epse forayidearPlE0iB84¢dsigpreh2dishiawaaniambodnpesnt of

the inventjon havi lurality of jnlets 202. In this.embadiment, the first end 204 is shown having
four projeC ISP 13- JHEE S EAEH proSer 562 1 A AT 2o 4 B BEH At B
illustrates thdipositionifh thofsadjpist seatindglaydn2®8r whishtis il shaghe €ifa discoT e sealplg layer

208, along with the collﬁgsigé? alls 207 agd first end 204 form.an.inner chambe%é? 6. In this

embodiment?%f)‘g%sénl%r?er%ham 250 "SUBLaNIES iﬁlémstartnﬁlénﬁcr%lgéssg % chdm ﬂ%g?le%?/ E:hreéating

a further spack 3ithbeaeath phecinnrigcthambear 206. In other embodiments, the inner chamber may
extend all the way to the base or second end 209 of the sample processing chamber thereby leaving
no space 210, i.e. the sealing layer 208 may contact the base or second end 209. 20

15[0188] Figure 23 is an illustrative exemplary embodiment of an apparatus 270 of the

present invention. In this embodiment, the apparatus includes five sample processing
devices A — E stacked one atop the other. Each device includes a first end 272 and a second
end 276, wherein the two ends 272 and 276 are connected together by a collapsible wall
274, thereby defining a sample processing chamber. Within the sample processing chamber
20 is a penetrable sealing layer 278 that is arranged between the first and second ends 272 and
276. The sealing layer 278 defines, along with the first end 272, an inner chamber 273.
Usually within the second ends of the respective devices A — E are absorption layers (not
shown) and in some embodiments, even second sealing layers (also not shown) as well. At
the bottom of the device E, is an elution tube 280 where the final reacted product is
25 obtained. The arrow indicates the direction in which the reaction is expected to proceed
with each device A - E reacting or extracting components of the sample, for example, until

the desired product or result is eluted into the elution tube 280.

[0189] Figures 24A — 24D show different embodiments of eluting tubes. The various
30 sizes are designed to at least accommodate the final product that may be expected after

being processed by a plurality of devices.

[0190] Figures 25A — 25E illustrate various embodiments of connecting eluting tubes to

an apparatus 280 of the present invention. In Figure 25A the eluting tube 282 is attached by
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[0185] Figures 21A - 21D show various positions where an inlet 202 is located on a sample
processing chamber. As shown in Figures 21A - 21C, the inlet 202 is typically located on a lateral
surface, which is taken to be the first end 204. Accordingly, wherever the inlet is located, that end is to
be taken as the first end 204 and typically, a distal end 25 therefrom may be taken as the second end

202 of the safepls prasessieg chasmen. IighigU2e B2 12 therivietuBo28 IRcaigstana vericehsuriace

(wall) of the sample processing chamber. In this exemplar bodiment, the first end is indicated by

reference siéheﬁ??@%t%%ﬁ%j)sv ?dscifSWi%egf?Ff&?é: %@lﬂﬂ?ﬁﬁ?}h@%ﬁﬁw&éﬁ%ﬂh LhBRIShS) be

taken to be anryaahthed laienal sipianas,280eneR]at@34i0nhef dloe 284tierbsufadadistal drotn ghabslet, for

example. 30 go 86] Fi Uées 22A-22F.iéll%s£rate various embodj enthso erfor tiozg that form points
2 - L

of penetratiof°Sf R EhEFABR L &R Al dM5aRS ayet s CAStEF At StAraRiFdhce to
Figures 3A5-t3lbthetaertarationhs afipurdiok 280echamisaiprneicationss. theRigaiple FEocRSSNGion

chamber. The.inl ay be sealed with septa (for the purpose of 53 preventing contaminatjon). In one
embotment iR A R B A B A R O o R AR RGP
Self sealing matssiais2ssnalshdenisad indphdee nofySeptaffietmiviichrpendtiatRss and sietficvadl of the
sharp object from this ate[fial il not show.a visibesi%g otgp eiratio%. The aforlesai%hp%forations
may be introdUR&dS aetggeéﬁ%r%r&%eﬁgln[%lgiaqw RN angﬁ PR GG hE: SREWIAYisible
sign of penetrathniohhetsizgieshefttitesz9ounlnes ssnnslllsmigedot Yroat the' gipapeds@8icommonly

found in ﬂiS drinking caps of cup drinks. [0187] The position of the septa for the sample processing
chamber is'not limited to just 10 the inlet. In one embodiment, a circular piece of septa (smaller in size

compared wigy§1a JIRGIRIEr ghie SaRlelSRREROSIASLATAR BALRE Blrsed AR AisLen of the

sample processing chamber. In yet another embodiment, the circular septa may be placed o
side of the sdfijfe PrECResIfL changsBIcts[edRe] Mg 23 28 samitiistraalenssre rsladeeabetsiment

of an apparaiyie 2R AhIEIESRALNKEMRNHE HIS apbodiment i appaRs lckdes fuRmample

processing devices A - E stacked one atop the other. Each device includes a first end 272 and'a
second endP7Blipgh&re BN Brigcolianantho rblanst cpAsetantigatrb i soanrapsibteifsll

15 and second ends of the sample processing device. In Figure 26A, a pair of gripping arms
292 grip either end of the topmost device of the apparatus 270. Typically, the bottom of the
apparatus 270 is also secured by a device receiver that is adapted to engage and secure at
least the second end of the bottom-most device. Alternatively, the gripping arms may also

grip the devices that are stacked beneath the topmost device of the apparatus 270.
20

[0192] The engagement mechanism may be driven by any one of mechanical means,
magnetic means and pneumatics means. In the case of using mechanical means to drive the
engagement mechanism, it involves coupling a linear actuator to a stepper motor to drive
the engagement mechanism or gripping arms 292. In alternative embodiments where
25 magnetic means are used, solenoids and electromagnets 298, as in Figure 26D may be used

to actuate the engagement mechanism.

[0193] In the embodiment of Figure 26E, a vacuum suction 299 may be used to achieve
this gripping movement. A further alternative form of the mechanical grippers is shown in
30 Figure 26B where said grippers are made of rubber. In this embodiment, the gripper may
be lined with rubber material, such as rubber circular suction pads 294 in order to
adequately grip the various devices of the apparatus 270. In yet another embodiment, the

shape of the gripper is not limited to a two halves whose shape conforms to the contours of
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274, thereby defining a sample processing chamber. Within the sample processing chamber 20 is a
penetrable sealing layer 278 that is arranged between the first and second ends 272 and 276. The
sealing layer 278 defines, along with the first end 272, an inner chamber 273. Usually within the
second ends of the respective devices A - E are absorption layers (not shown) and in some

embodimentgce¥gurecond Gerlingdayepsdalar nofpprevmhaewsal bAtntheebitonvotdae deviee E, is
an elution tube 280 where t&e_final reacted product is 25 gt ined. The arrow indicates the direction in
which the re8ERBA s BRSEEE I pROEESRONI RS eae%% io-c?:tel%a%'ﬁn or HAPREngtdthpdients of
the sample, forexamgie ofiRtfutbaelesired product or result is eluted into the elution tube 280. [0189]
Figures 24A - 24D show different embodiments of eluting tubes. The various 30 sizes are designed to
at least accommodate the final product that may be expected after being processed by a plurality of
devices. [OlQOlgl;‘ifures 25A - 25E illustrate various embodiments. of connectin? eluting tubes to an

apparatus 28813fhe Bigubst Hbndff ilEifces AU e Rtih  TRBR 2854 S HTRRSHRG B A R ans of
an adhesive R%idg!0folg dreagpBathie 210tioratbd o2 8 Is REAPEDY. th e alRCIEA, tordhe FWpRratus 280

via screw threads 253. In Figure 25C, the elution tube 286 is adapted to be attached to the apparatus

280 via slot 252 SHISLIBY PSY Utk dhFEUESeY T b SRRt @ oS BR D HAL A S8 AP BCtig TR it

means. In Fighpe 29sttbedeldtiansidenL8Rdsatrpies 2dmple pitrehaaderhe R e SFRRiR
magnetic means 255. In Figure 25E, the elution tube 290 is adapted tq be attached to the apparatus
280 via two EmbEFLIBBEA HGURSIRR HENIBRRY %@@%FS%H%HEW%G&%&&? BEStiGRnt.

The membeih256armsufiigenthis thiteebshalbatalertie Rinsessing 79 conR R @neti3edinarrroduct
or result is eluted into the elution tube 290, the tube 290 may be simply snappe from the .
apparatus 588 Ko LGy #ylted SEASSRE OSENEHERNEL R o WEEE o BOR dEsing
device or apparaie2e0yagene minaepanisrmicae Aagagemsopingcbanisminslugdespideasthane
gripping arm @)dagée to grip the first and/or the second end of the device, thereby enabling the
gripping arm P& &-the at least one collapsible wall that connects the first 15 and second ends of

the sample processing device. In Figure 26A, a pair of gripping arms 292 grip either end of the
topmost device of the apparatus 270. Typically, the bottom of the

15[0195] In Figure 27D, the gripper 292 engaged with the second end of the sample
processing chamber moves upward thereby compressing the first chamber after the
reaction. This upward movement of the gripper 292 engaged with the second end of the
sample processing chamber also causes the probe 301 to enter the second sample
processing chamber of the apparatus 270 as shown in Figure 27D. At this stage, platform

20 300 moves upwards such that it touches the base of the apparatus 270 (or the second end of

the sample processing chamber farthest from the probe).

[0196] In Figure 27E, both grippers 292 release the respective ends of the first sample
processing chamber while a second reaction takes place inside the second chamber. In
25 Figure 27F, both grippers 292 move downwards and are repositioned to grip the first and

the second ends of the second sample processing chamber.

[0197] In all the aforesaid embodiments of the grippers, the orientation of the gripper is
illustrated as being on the sides of the devices of the apparatus 270. It should be noted that
30 vertical orientation of the gripper is however, possible as well. In this regard, one

embodiment of a vertically oriented gripper may include rods with a locking mechanism at
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apparatus 270 is also secured by a device receiver that is adapted to engage and secure at least the

second end of the bottom-most device. Alternatively, the gripping arms may also grip the devices that
are stacked beneath the topmost device of the apparatus 270. 20 [0192] The engagement mechanism
may be driven by any one of mechanical means, magnetic means and pneumatics means. In the case

;)f using memt' @Jms;@@agsttk?lﬂmgeltﬁhe tepl?ﬁgwanhh regehastishe, dpﬁavﬁhlggszmul r&iﬂaﬁgt'_me@t@ctuator
0 a stepper maqtor to drive ement mechanism o ping n alternativ
embodiment& VR PRk i?ﬁ %gﬁﬁérﬁ T %61%%8?%@ %ﬁghﬁgﬁﬁﬁﬁﬂéﬁa?% r&‘sﬂﬁ“ﬁgure
26D may be used to actuate the engagement mechanism. [0193] In the embodiment of Figure 26E, a
vacuum suc be ve this ovement. A further alternatlv form of the
mechanical e VRIS S00mod e i Lo URRrn A fEUB BB I
embodimestnibhgiippelmEghe 23ad withpiebhier o1ateridsistCbhambshber @ié@ﬂpﬁﬁu@mpﬁ&ﬁ 294 in
order to ade%uate rlpthe rious dewces of the ap@ét[g atus 270. In yet anothe |ment the

shape of the'l §tH8Y°fﬂnY? vgrtt\}% HERESRo ?{alﬂew&'ihsfo n(t 8 gtl@glthe

apparatus 2302lorthis respecicibegrippers shayieyrest be inpiheatosazf WlﬂB: (tthl theergripet piickerted
6 located on the chamber as.in the . embodim of Fi ure 26

into correspo holes ﬁgg é 0[0194]
b AR e T DA S SR
apparatus Zméar:ated: @nogop Bt I0Cules Elgunelﬂmslgrhbeaﬁﬁi)tﬁ)helkdmgl aavetatmhaxys pdsiion. In

Figure 27 the anism hat includes ag r 292 grips a first end and a end of
the first s cessﬁiln (ir%?am%we(% thhea%ﬂ)dar%rt g'fgs liog‘;%f)%er db r}l % e irst
and second phﬂslm}tisfesimqilsmtsmcga&mfh@rm appartbes. move upwards (thereby also raising the
apparatus 270 of the platform 300). The probe 301 enters the first sample processing chamber of the
apparatus 270 as shown in Figure 27C. During this step, a chemical and/or a biological reaction may
take place wjtHig9thidrichasnhebodbri€9ad inusigued 2vFigine @8Bp€ii2 92nemgagden mitlictnensgdend end

Of the Samplg I GRS B Gt RYGHE ANETe Y SABreS SN gD St Ghambep @ et ne

15 end of the chamber of the apparatus 270 while said second end of the chamber is held in a
stationary position by grippers 302. In yet another embodiment, as shown in Figure 28C, a
vacuum can be generated in the air space 308 within each chamber thereby resulting in the
compression of the chamber as it collapses due to the higher external air pressure being
exerted on the mostly evacuated chamber of the device.

20
[0200] Figures 29A — 29B illustrate different embodiments of an apparatus lifting
mechanism. In both embodiments of Figures 28A and 28B, the apparatus 270 is supported
on a platform 314. The platform 314 is actuatable and carries out the elevation of the
apparatus 270, which is mounted thereon. This elevation of the platform 314 may be

25 achieved by using either a linear actuator coupled with a stepper motor 312. Alternatively,
this motion may also be achieved by using pneumatics by pumping and evacuating air from

a suitable chamber 316.

[0201] Figures 30A and 30B illustrate an embodiment of a non-collapsible sample
30 processing apparatus as compared to a collapsible sample processing apparatus of the
present invention, respectively. In Figure 30A, a sample processing apparatus as described
in PCT application WO 2007/011305 includes a non-collapsible sample processing device
750 comprising five sample processing chambers 751 — 755, each chamber having a height

of X and thus, said apparatus having a total pre-processing height of X3 (wherein X3 is
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reaction. This upward movement of the gripper 292 engaged with the second end of the sample
processing chamber also causes the probe 301 to enter the second sample processing chamber of
the apparatus 270 as shown in Figure 27D. At this stage, platform 20 300 moves upwards such that it
touches the base of the apparatus 270 (or the second end of the sample processing chamber farthest

from the probgla[Qd 38 InTFriguppa dtns O TighiRNPsea 290 ialaases therespriivevends Ritefirsil
sample processing chamber while a second reaction tak lace inside the second chamber. In 25
Figure 27F, B&HH Grippers 2’&2‘%0%“&8&%%&%{ 2@1 éﬁ.‘é‘aﬁéé&gﬂ%ﬁ% rﬁ“gfﬁt? R AP RAY fleB8cond
ends of the sggandusam Figpre G8ssingeckapiber. (RLbn Akihe, aforegaid e bilatisienis aiihef
grippers, the orientation of the gripper is illustrated as being on the sides of the devices of the

apparatus 271 msgpoeiid balrdi@dvwhath 39 eleltitgthoXertiatioN:of tKe) glibpdergthavidedh, thoguithe as
well. In this regard, one embodiment of a vertically oriented gripper may include rods with a locking

mechanisn? 05&dribeanagiritpmss M osighudldacy bngic ditonthedigegho biHbcaimapkapsotspsng
entering the top. and bottom edges, the locking mechanism activates and grips the desired chamber in
place. [0198]FigErEY $8% XpgcHIastrte different embodiments of a compressing collapsing 5
mechanism. In Figure 28A, compression of the desired chambers of the apparatus 270 after usage is
achieved by the vertical movement (either upwards or downwards) of the gripper 302 on the side of
one end of the2oamiree @hrtherenpaiiaiusidho ovhile ippeiner &El @iredUN chambieh ihdielddnesic
stationary positign, respectively. The gripper 302 may be coupled to a linear drive motor 304 that
ensures a c&ﬂér%@uﬁ%j}i r%é%ﬁng?@ﬁgn“%g)r% éegéfﬁ%r%a?/%%? tﬁr@lié’dﬁp?éYS?UQYZ%. N e%z, the
gripper mag algdoxa|laninpeyenestsnHatichnds hihg Ukl dKsalrptenpracessingiehambapbr
apparatus. [%%%i‘! In one embodiment, as illustrated in Figure 28B, this compression motion may be

[

achieved us 6\%3?%06 that exerts a downward force on the top surface of the first 15 end of
the chamber of the apparatus 270 while said second end of the chamber is held in a stationary

aoncrated U JaEE b R SR Rl sa e ey meh e T HRASBI S e

chamber as #aagllapses dyimgodbe dadisdr exiepriaingir fovessumplbainereexiadechontibs M8ktly @88cuated

chamber ?g aevgleg\/ie(fetbtal pre-processing height of Y3nitary (Wherein Y3 (inian 1S equal to X3). The
Y3nitany 1S equal to five times of X. (wherein X, is the height of each non-collapsed
chamber). The apparatus of Figure 30A also includes a probe 706 having a longitudinal
sleeve, within which a magnetic rod 704 slidably engages. In this embodiment of the

apparatus, the length of the probe 706, Y, is either equal or shorter than that of the magnetic

20rod 704, Y, (i.e. Y| 2 Y>), and the length of the rod 704 and the probe 706 is significantly

less than X, and X, and therefore, also less than Y3 ginitar- In this illustrated example, the
shortest length of Y,, which is required to enable the tip of the probe to reach the bottom —
most chamber, is X+4X,,, where X, is the collapsed height of each collapsible chamber 781
-784.
25
[0204] During the pre-processing step the magnetic rod 704 is slidably retracted fully
from the probe 706. At this point the total pre-processing height of the apparatus of Figure
30B is given by the sum of Y}, Y, and Y3nitian- As such, the pre-processing height of the
apparatus of Figure 30B (i.e. sum of Y, Y2 and Y3nitar), for example) is less than the pre-
30 processing height of the apparatus of Figure 30A (i.e., sum of X;, X, and X3, for example).

Accordingly, this demonstrates that the sample processing apparatus 780 according to the
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20 [0200] Figures 29A - 29B illustrate different embodiments of an apparatus lifting mechanism. In
both embodiments of Figures 28A and 28B, the apparatus 270 is supported on a platform 314. The
platform 314 is actuatable and carries out the elevation of the apparatus 270, which is mounted
thereon. This elevation of the platform 314 may be 25 achieved by using either a linear actuator

coupled withpzestappevemaiars hrdltempiMelnd guaipriionimay slsgphespchiesiad Bypdaing 750
pneumatics bﬁ}%ém ing and eyacuating air fram a suitable chamber 316. [0201] Figures 30A and 30B
hiene o bl

illustrate an & £t Y Peo ample 30 processing apparatus as compared to a
collapsible sample processing apparatus of the present invention, respectively. In Figure 30A, a
sample processing apparatus as described in P lication WO 2007/011305 includes a
non-collapsible sample processing device 750 @&Q@r@gve sample processing chambers 751 -
755, each shamber having a height of X. and thus, said apparatus having a total pre-processing

height of X3 ein X3 is 57 equal to 5XJ. The apparatus of Figure 30A algo includes a probe 702
nawing a londeiahal eI WS ESHERE TS LRTEIS IR 4oL S PR Embodment of

the apparatembbdhigune d0Lsaihpliepaideaitiaelprinleead QR sofheid dALighice Q61 gesliidan that of the
magnetic rod 700, which js.of length Xi, (i.e. Xij ? X2). The length of both the probe 5 702 and the
magnetic rod 7007s &AM A 1RFGRT tHath Y MAGHPBH IR SEHLIESBrSEAR LNy SHBRIELTSEXBE Xi 2
X2 > X3) [0202] The geengyoseagingrogight of the apparatus of Figure 30A (i.e., with the magnetic rod
700 fully disengaged with or retracted from the probe), is given by the sum of X1, X2 10 and X3. This
pre-procesging heighEagsting ahofint2aandesdndeiainitasdiaminimiba beight appiheappaiatts.
[0203] In Figure 30B the callapsible sample processing apparatus includes a collapsible sample
processing device 78?3“%0% E%%?R/‘éeﬁmg‘fé ‘EPS%&E% ‘chambers 781 - 785 15 having a total
pre-processing height.of Y3(mti,l) (wherein Y3 (i iaai) is equal to, X3). The Y3(i iflai), is equal to five
fimes of x (wherain X ETHEToiUl S1ERER RSN OIS ek Ol THe Ubat s oh Py P 50A
also includes a probaip@artiavinchatiangiivdpnebestarsis, withimnethicinmibeagietie reick Pdostickdhy

n . In this em imen h
engages this e bghde{m‘t()eertootf t eeapparatus;

15 — Translating the gripper mechanism engaged to the second end of the first chamber
upwards, thereby compressing (collapsing the walls of the first chamber) the first
chamber and allowing the probe to exit the inner chamber, penetrate the
penetrable sealing layer at the second end and enter into the second chamber of

the device;

20 — Disengaging the gripper mechanisms from the first and second ends of the first

processing chamber; and

— Engaging the first and second ends of the second chamber of the apparatus from

the side with respective gripper mechanisms.

25[0206] The second chamber of the device may also be collapsed in an identical manner as
the first, in accordance with the sequence described above. In embodiments of the invention
where a plurality (two or more) of chambers are present in the apparatus, the above-
mentioned sequence of steps for testing a chemical and/or biological sample may be applied
to the third, fourth and any subsequent sample processing chambers.

30

59



apparatus, the length of the probe 706, Y2 is either equal or shorter than that of the magnetic 20 rod
704, Yi, (i.e. Yi ? Y2), and the length of the rod 704 and the probe 706 is significantly less than X2 and
X1, and therefore, also less than Y3 (initial} In this illustrated example, the shortest length of Y2,
which is required to enable the tip of the probe to reach the bottom - most chamber, is X,+4XP, where

XP is the coljeperp heighpekeachxaallgpsibietehamberidiufadttd 35 i20dpuiRgdhace of the
pre-processing step the magnetic rod 704 is sligdably retracted full féom the prgobe 706. ,fAt this point
the total pre FSSBE%E%? t OfEhESPPATRYu edf‘ff‘igﬁ?ﬁtaé‘b%%vgi\? ABYFte QUnYBEYi [ o

Y3(imflai). Agsuaiediier pragderacessing peight bictbrarabparaidseé WgieSABe(utoswinaib¥t Y2 and
Y 3( flai), for example) is less than the pre 30 processing height of the apparatus of Figure 30A (i.e.,
sum of Xi, X2 and X3, for example). Accordingly, this demonstrates that the sample processing

apparatus 330 Raaosatiog ta the SafhpkeBarieirugnidenite more compact and portable than the sample
processing apparatus 750 of PCT application WO 2007/011305 EXAMPLES 5 [0205] An example of
a method of testing a biological sample using the exemplary embodiment of a sample processing

device, as d¢eo®led M daigpleptodesitiudtasce, Retliningal pratigurel SBGondiycprsiigmnwithiigspect
to the sample processing device. on a platfoym; 10 - aging the first. and second ends of the first
chamber of t ea%@ar%?ﬁs ﬂﬁ]rﬂ%ﬁ\%aqs é;ilwml;]r%s‘ﬁ%%t e%ﬁﬁﬂ%r?‘ﬁﬂ%ﬁ%r&%@ﬁgﬁg jﬁ‘d% Yripper
mechanismssebgagediwitbribgafisst(and skeonikendspupuvaresisuchfthaidhe for abe cidtd 0% thietirner

chamber of the first processing chamber aof the apparatus; 15 ~ Translating the gripper mechanism
engaged 10 T8 KedRc b ST BIer S ST (Rt 2oy o RSB LR BS vl

of the first chamiiep) iihétdiksihchiapobesanthallewipg dhaqyebiofo exihthehipeasfchainhesr deneioate the
penetrable sealingia%er dLi0g SR°PR0R0T 2nd FOTANG theSaeRR R P H e bther end of the
collapsible cylindrical wall 198. The bottom end 192 has the absorption layer 193 at its
centre (sitting in its opening) and is aligned with the annular opening of the top end 190.
15 This bottom end 192 of the device, together with the collapsible wall 198 and the top end

190 define the sample processing chamber 196a.

[0209] Prior to attaching the bottom end 192 to the collapsible wall 198, a flexible

conical shaped penetrable layer 194 is attached to a top end 190 to form an inner chamber
20 196b within the sample processing device (or sample processing chamber 196a). This inner

chamber 196b may be filled with any necessary reagent(s) via the opening of the top end

190 of the device. A penetrable film layer 191 is then attached across the opening of the top

end 190 of the chamber, thereby sealing the inner chamber 196b. Another penetrable film

layer 191 is also attached to the bottom end 192 of the chamber, to seal the opening. of the
25 bottom end 192.

[0210] Subsequent sample processing chambers may be constructed according to the
method stated above. Each chamber may be joined in a vertical arrangement to the next to
build up the sample processing device. It should be noted that the sample processing device

30 may simply include a single sample processing chamber.

b) Fabrication of the Penetrable Sealing Layer
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the device; 20 - Disengaging the gripper mechanisms from the first and second ends of the first
processing chamber; and - Engaging the first and second ends of the second chamber of the
apparatus from the side with respective gripper mechanisms. 25 [0206] The second chamber of the
device may also be collapsed in an identical manner as the first, in accordance with the sequence
described aljoxe1]|n emhodimenipitiadsauaptioerwiaremadpluralify v Qemomaheharonessare
present in the parat s, the § mentio g sequ ce of steps for testing a.chemical and/or
biological sa ?f\ 2‘30% {RIQS 8 ﬂ'rlﬂ)l%ﬁf e‘ﬁf‘?é%?fp‘l% ProkdsEdgose

chambers. 3&&%{@1&&7@@1& prepenirexaimpieciltisiaras taemanuiastise of &feqy@mtﬂaﬁy plavice of
the presentinvention. The exe pIa device cont ns five ch ers, of which four are des ned for

usage as saﬁ‘?ﬁ@%r%@gﬂ?& MobiE 5‘?‘?&’%% GGEE Hh 8 nRIRHBES. %a RS Hl%f the
Sample Prcmamgruegloedﬁaaﬁmesampée RteeesSk] Wevite, asillystraied WbElQLtt’@fﬂ{QEtctsthe
fabricated byE hing one.end of I|nd$‘n cal collapsible wal] 198 made ofg exible m erlalg%
having a subStah Félly%cé)ﬁ’ﬁ&%ﬁté%n( al||2535§ BGS e Uit rlgng o‘lygstéﬂa hd190%f the
10 device. Inanigxenyplarpherobaeinoenketbeopiend 10 ﬁdﬁj&lbﬁeﬂl’t@lﬁlﬁgiﬁWBQhMﬂéI&ﬁe opeing in
its central partion, An aﬁ}%s%%ptio(f Iéa% in tE hP| e of a cir ular sc for. ex laced on a
bottom end 187 (H1db %t d¥istidP* é‘;%& fBthet Sftt%é’r% 14hs |é“éyﬁ8&r aﬁf‘i e
bottom end 182nhias tMaapsdopiiionlayar d83cahitsl wethteethsitting: toitsitpenkeg)aanfoiStaigioed yvith
the annule&ligﬁelnln Fithe to end 190. 15 This bottom end 192 of the device, together with the
collapsible c?liﬂgctop end 190 define the sample processing chamber 196a. [0209] Prior to
attaching the bottom end 192 to the coIIap5|bIe wall 198, a flexible conical shaped penetrable layer
194 is attached.to a to 190 to form r chamber 20 196b within th rocessing
device (or saﬁ% %rﬂ)%tc%%&n% CHEmber ? 1Sine erl(ja o ? i@%gk |th any
necessary reagent(s) via the opening of the top end 190 of the deV|ce A penetrable film layer 191 is

then attacheﬂ)ilﬁ?ssg enln)g ﬁ 6h mm Equare transparent acrylic block (Perspex) with a thickness

15 of 4.0 mm was selected for the supportive layer. A recess was fabricated in the 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
20 (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 drilled on each of the four corners of
block, when seen from the top of one of the two large sides, with the same alignment

coordinates as the processing chamber.

25 d) Fabrication of an Absorption Layer

[0213] The penetrable absorption layer was made of nitrocellulose material that was
obtained from Whatman. Two sublayers of the nitrocellulose material were prepared, the
first one 2.0 mm thick, and the second one 0.2 mm thick. The lateral dimension of both
30 sublayers was cut to the same dimension as the inner dimension of the housing described in
(c), in order to allow the two sublayers to fit exactly into the housing. A hole with a
diameter corresponding to the sealing layer (and thus the sample processing chamber) was
formed in the first subabsorption layer of 2.0 mm thickness. A perforation line with a cross-

shape as shown in Fig. 3B was generated in the second subabsorption layer of 0.2 mm
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end 190 of the chamber, thereby sealing the inner chamber 196b. Another penetrable film layer 191 is
also attached to the bottom end 192 of the chamber, to seal the opening. of the 25 bottom end 192.
[0210] Subsequent sample processing chambers may be constructed according to the method stated
above. Each chamber may be joined in a vertical arrangement to the next to build up the sample
processing dauikaedt siibelctheeneterktbalsthéehsprapleriseerssing dewgpsabnansimgly wigiuge a
single sample processing chamber. h) Fabrication of the Penetrable Sealing Layer 60 [0211] A
penetrable pfA8HE gggﬁ%%?&f/é?%ﬁéj Hﬁl@eéllegé%;ﬁé?ﬁ]é?@rlﬁygbtained from 3M with a thickness of
0.025 mm to 0.05 mm. The quality of this material is similar to those materials used in projector

transparencies, The lateral dimension of the penetrable plastic sealing corresponded to the respective
dimension oﬁtf@%‘i%%’ﬁﬂéﬁ %ggrﬁﬂfélbﬁ%% 8&#91%&5{?%%% 26"mm diameter, see above), so that the

sealing layér would complete the chamber. A perforation line with a cross-shape as shown in Fig. 3B
was made o0 sedlifliaaiker. TererBbhne Bfahweilsspspegssi D sBRfsnedtoRIgHakMctheitentre

ofthe hole thathadPasn onnes @ AeseedaPyeLo ARIREGFeHMhC! IRRIBIASEHS m

chamber. The perforation area was coated with a thin layer of silicon sealant for temporary 10 sealing

and protectidhascpreapitatisnsorlacsupporivd (ayetl(Benipr B8 GlisiAd forhdi apisFien Ahayen)
[0212] A 32.6,00NX32H2 RAMiRGYAE: HRNSRBESR! ARWIn RIRCKAREEREN Witk @ dhickasse ntadiot-0

mm was selected for the supportive layer. A recess was fabricated in the supportive layer, so tﬁat the

recess is ABREb wABEMbdatesthe WS oYHheRt etk clafaaipibrivie FypsiiereniaHudihg for

the absorptiQ jayek Mﬁéﬁ%ﬁaﬁfe“@z%ﬁﬁ@ﬁ%&%ﬁﬁqw MRRS Gfarkier aserdpllines A intgrnaksquare
shape was excised out of the block thus forming the recess to house the absorbing material. Thus

one side of th8Rodsiog \waEBIEMicHoIPss Tegbrao o dawperdethreishplbte 840 HmPa (nshigEhte by
placing the sgalingdlayerAniteP Qhihwr 300mevdianeter ahgesenibakwasalsg GPdilasstidrlled on

each of the four corners of block, when seen from the top of one of the two large sides, with the same
alignment co5ahiagedasRBIpRICERSG ERamiNsES: 25 d) Fabrication of an Absorption Layer

15
f) Assembly of the Device of the Invention

[0215] 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
20 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, penetrable
sealing layers, and supportive layers (the absorption layer is smaller with respect to its
width and does not contain alignment holes).
25
[0216] The assembly starts with mounting onto the stainless steel fixture the chamber that
serves to house the elution chamber. The top opening of this chamber was then covered by

a penetrable sealing layer using a silicon glue.

30[0217] A housing for the absorption layer (see above) was mounted on top of the
chamber with the sealing layer. The two sublayers of the absorption layer were inserted
separately. The 2.0 mm thick subabsorbtion layer was inserted first. Thereafter the

subabsorbtion layer of 0.2 mm was placed on top of the subabsorbtion layer of 2.0 mm.

62



[0213] The penetrable absorption layer was made of nitrocellulose material that was obtained from
Whatman. Two sublayers of the nitrocellulose material were prepared, the first one 2.0 mm thick, and
the second one 0.2 mm thick. The lateral dimension of both 30 sublayers was cut to the same
dimension as the inner dimension of the housing described in (c), in order to allow the two sublayers

to fit exactly jopa8ie Mouspegenblelsanithoal giaroeisscay espRRklingiaite sealing kaypr ¢angydiyus the
sample processing chamber) was formed in the first suhabsorption layer of 2.0 mm,thim%sgg. A
perforation lih& Wit 4G SURPUHYpAaXE AR RS 38 Q?Qﬁ%%%é?&d%ﬁ%%%%?&%ﬁ% Stption
layer of 0.2 mrea® ihthigkiirssallheecanicheadf dheigiasstshapetirpedoraiondiemwiaspasitiyest ta align
with the centre of the cross shape of the penetrable sealing layer. €) Fabrication of a Chamber to
?ﬁé qﬁr s![] n%n r' Was

house the ERTIOREHAIRLEASS {59 19] REREHUF R e o ledsiny clfR
manufactueguasodesasinedialaygerd wed med Xoz 2 mohsgbareGalununilig hipakwilhpplivakiess of

8 mm was prepared, This block was ysed to seal the opening of 15.0 mm dja etg{g}{%se above
instead of thiSaSITHEAeP BEASB0RS AR RS BT DAL S RS KoM EatndeT 6
cooling at a taatarg digewithoupplachanitalislefarmatioamphepcbassiieg chntties aThe sxilugethonnel
shape chamber wherein the elytion chamber can be placed (cf. e.g. Fi C). A conventional
ictotube. SUGHE a3 B BT GRIBE P IL e SN ai ol HHBbEs S ot Hhioer
and reversibiyided placed, ithio he-efsamphdnoibdimensionmtsiadahiog dfehsabpiepprackssingiehasnbers.
15 f) Assembly of the Device of the Invention [0215] A 5.0 mm thick stainless steel fixture. with
oo D OB 2 S AR WAL 50 A0 DTS D TR AT UAIACE S roo
with the diameiigslofp2d2¢snim@rnchs26nattgngthtid 26806paun WWasrmebiiedvan theafedioaotnye st ahthe

fixture. The rods served as té—tle skeleta] frame %rtte d%vice..He ce, the %untin% Iocati?n of the rods

is constrained t6 exactiy align With&tie fout orer fid e%ogft%ﬂré & fcﬁzilgnpréc%%‘) g(])ré Yam SFS‘,WS

penetrable sealipgofitershambsuppostine dapdisuibehabdotiphiorhimylssrisasfualias tatide régpeettmits
width and dolgs Q&t contain alignment holes).
1g 4C.
15
[0219] The cycle of layering a supportive layer, an absorption layer, and a sample

processing chamber with a sealing layer at its lower end was repeated three times. The

device was ready to be used for four processing steps and one elution step.
20 Example 2: Probe Fabrication

[0220] The present example illustrates the manufacture of an exemplary probe in the

manufacture of an exemplary apparatus of the present invention.

25 a) Fabrication of the hollow primary Core Rod (outer Sheath) of the Probe

[0221] The hollow primary core rod (outer sheath) of the probe was formed as a
cylindrical tube, and made up of high density polyethylene material. The length of the tube
was about 150 mm with an outer diameter of 4.0 mm and an internal diameter of 2.5 mm.
30 The head of the probe, which can accommodate an internal magnetic core, together with the
arms was fabricated in a separate step as an end-part by injection moulding. The hollow

primary core rod and the end-part were joined by glue.

b) Fabrication of the Core Rod with a Magnetic Tip
35
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25 [0216] The assembly starts with mounting onto the stainless steel fixture the chamber that serves
to house the elution chamber. The top opening of this chamber was then covered by a penetrable
sealing layer using a silicon glue. 30 [0217] A housing for the absorption layer (see above) was
mounted on top of the chamber with the sealing layer. The two sublayers of the absorption layer were

inserted seqopaEly. AhgRadon tbisk sibabsaiion layelewasmibaeded Dratmliheraadesther 5.0
subabsorbtion layer of 0.2 mm was placed_on fop of the subabsorbtion |layer of 2.0 mm. 62 [0218] The
penetrable s@éﬂn‘da}éﬂgp%tﬁ'ﬁjpl‘é?eé‘gﬁﬁ ﬁfe%él@iﬂﬁ%?%&%ﬁséﬁ%oﬁ?%&@ﬂgi. U AL LU Bbrtive

layer into a h@wsixgmatdyczonpleias g sample processing chamber. It can thus principally be
attached to either element first. For the assembly of the device, a sealing layer was used to complete

the sample_processing chamber in a first step. For this 5 purpose two sealing layers were used for
cach chan DR G sbafh g FTL Fdng IS (e D A ot br e SR o B g
chamber as ¥esdcileshakolanéushiainsh sdalingiayserads applied to the inlet of the sample
processing chamber. The sealing layers were fused to the chamber using silicon glue. With the

penetrable Z@?E}ﬁila@ aIreadY fusec‘ th re%o, thet rocei?sin .chamber was rgl(i)unted on tgftof the
absorption lay&fHenck, REIHE FoUSRG ‘%ﬁéaéeﬁség‘pﬁ%‘ 1WaE EBripatRd M BRELREb MR s
configuratiomyridhen senipde q@rabessiagwais wnton qhthdsabsbeptisbolayjein whichamagdoeatedfoantop of
the suppaqrtive layer (forming a hausing for the absorptign | e?, n§l the supportive layer was .on top
of the chaldSaF HAF S ATREES Rotls BinEr b SFAR el ol o TRHUS ddoiieber AP el sH [o210)
The cycle of dajdring pasupixbeiveptayers antbbioraiitsnlayer, and a sample processing chamber with a
sealing layer at its lower end was repeated three times. The device was ready to be used for four
processing steps and one elution step. 20 Example 2: Probe Fabrication [0220] The present example
illustrates th¢o22tjufaldiarepaften exentplanpprode iwdheimmudfacttrethé adeskemplary lappbdsatus of
the present invention: 23 & GaRisaton afds Rolow Brme e Roddeutsr Shsalolefiebe
15 the outer diameter of the probe. The probe holder was a hollow cylindrical device with

bearings for rotation. The probe holder was used for attaching and removing the hollow

primary core rod of the probe in a manner as depicted in Fig. 18B. The hollow primary 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

20 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).

[0225] 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
25 acrylic and aluminium rods. To allow for control of the speed of the motor, it was
connected to an analogue tuner, the speed ranging from 10 rpm to 300 rpm. The level of the
probe inside the device when processing was regulated by the vertical guide by means of a
horizontal shaft. This shaft could manually be turned to achieve the require level for the

intended process.

30
Example 4: Use of the Apparatus for RNA Extraction and Amplification

[0226] The present example illustrates an exemplary application of the method of the
present invention. An apparatus of the invention, manufactured and assembled as described

35 above, and including five sample processing chambers and one chamber to house an elution

64



[0221] The hollow primary core rod (outer sheath) of the probe was formed as a cylindrical tube, and
made up of high density polyethylene material. The length of the tube was about 150 mm with an
outer diameter of 4.0 mm and an internal diameter of 2.5 mm. 30 The head of the probe, which can
accommodate an internal magnetic core, together with the arms was fabricated in a separate step as
an end-part biinjestianamasdding cXhechaigvwuprimasyraore raccanckiipendmarbwese jeineddey glue.
b) Fabrication of the Core Rod with a Magnetic Tip, 35 6 %O ZZkA cylipdrical neodymium magnet with
the diameter'df2:0'# %ﬁarﬂeléiﬁtﬁﬁl%ﬁids‘%t?ﬁrﬂﬂif&??ﬂ&i% EU'8HP thé ig? gfz?@ gﬁm%{%%?@é%o&eel

rod using glusamiterod. Wasngppreximately 200.0 mm long. 5 Example 3: Assembly of an Apparatus
of the Invention with an Agitation Motor and a Vertical Guide (Linear Motion using Lead Screw) [0223]

The prese\%[ e}xaFT lfl%i}lggcthates the combination of an exemplary agitation motor and a device of the
present invefitio 1(% iD88°4B8Bve) in the manufacture of an 10 exemplary apparatus of the

present inveption. In this embodiment a motor and a vertical guide are. part of the apparatus of the
vention. (0D el oBETRLE E LA, ALTRBHU o e Gl GCHAR e iRkt
as describetbivenxgimplahl0A poHE hatderwasrsater el Rbe abienpobiitch Athbilba Dutgnoianeter of
the probe. Tjée §rob,? holder was a ha:low C Iindrica{ device with bearin f':.for rﬁ tion. ﬁ@ﬁﬁgrobe
holder was US8e'fbr ttachivg S P& b({/mg('tﬂ’é ROAR IR 06 S PEHTSRHRE DRosYS Afilfer as
depicted inOFpgrfdBRe dlinativel andgsumdsiyt ¢coeaticatleapiienerobe 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). TF[L gite szO us %‘a a base plate to mount a([%g motor for agi %{i’on. T% C motor
was conhectB ke TofdSh o1 106 Db SBY Idureeor B 6 100y, TP g e DA b
the motor angdkeépffebahblder miast fixeding buftsiticalsgiddeoatdievegticat Guidis wiak thadewwetef lead
screw (cf. F'%fﬁ%l ‘évf%s‘# Pofing Jramey é’%%(PJre?%av%rPﬁl'ﬁeao 1 oL r%ogt%al% an ng{e%on”o'
of the speed of the motor, it was connected to an analogue tuner, the Speed fanging from 10Tpm to
300 rpm. Thevisveltafdined to the sample processing chambers, which were located below the first
sample processing chamber, for washing steps. For this experiment, four processing
chambers for four washing steps were prepared. A volume of 50 pl of deionised water had

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

20[0229] A 50 ul 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 core on the

25 tip was used to agitate the mixture. After the processing time was completed, the core of the
probe with a magnetic end was lowered into a collection position as illustrated in Fig. 15A

for 3 minutes to collect the silica magnetic beads.

[0230] The probe with the magnetic beads bound to it penetrated the sealing layer, thus
30 establishing fluid contact of the sample processing chamber with the absorption layer. The
absorption layer absorbed the supernatant released from the sample processing chamber.
Penetration of the sealing layer and absorption of the supernatant occurred almost
simultaneously. The penetration was controlled by the vertical guide (as describe in
fabrication example 3). The probe was securely held in the required level in the next sample
35 processing chamber. In this sample processing chamber a washing step was performed. The

inner magnetic core of the probe was retracted up by 50 mm, thereby allowing the release
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probe inside the device when processing was regulated by the vertical guide by means of a horizontal
shaft. This shaft could manually be turned to achieve the require level for the intended process. 30
Example 4: Use of the Apparatus for RNA Extraction and Amplification [0226] The present example
illustrates an exemplary application of the method of the present invention. An apparatus of the

invention, manufaghdrRdhands asseewiadiag Begeribads dhrmipayecand inellgingpliveesamplampregessing
chambers and gne chamber to house an eILét(i)%n 64 chamber, was used 1]'o extract Dengue virus RNA.

A conventiofSP i b e e AR UMt B0t8f Sterilt aABMLEH Water hddepseH MatEa it he
chamber to heustidbgoaldiior, anarmbentshifixamipevay. aMédahRNAxdracparifp 22/ RN acrylic
and plastic sealing materials used in this experiment were treated overnight with 0.1 M HC1 and later
treated with BN&e P40 buffer (Ambion Diagnostics, Austin, Tx, USA) was used to prevent
contaminatjon. The extraction of Dengue RNA was 10 performed in three independent identical
experiments[(222B] Thehirsbwkiheiatsamplechroassding ahasukiats foashpreloacedivitib2saHeof

lysis buffer and 750 ml of binding buffer. A silica coated magnetic beads with the diameter of 5 um of
v inroclucd8 TErcM B TR, P RIS GRSy Bobe Aol T DAL T e S EEk o
the sample ragepsilpahanbieissovhicbiwieienBeadtadloelovedhirdirgis sampletpdose sasagcbarthber, for
washing steps. For this experiment, four processi be r fqur washing steps were prepared.
A volume of BTt AR R B i A o RRSHE G 5o SRE s
located inl® fifth chiar 0 204BARI 1A A0t wholle b ladds Saonp hevas facepaiediancbived spikediwith
15,000 pfu 011; i%ryaci\(lat Dten ue virus 1The (moo sample was inj%i?te totthe first processing
chamber for 18 tinlies fol effective fi%llg%? ' 'fgaé:ne&lﬁeilﬁl&lhﬁ the MUt ic acids to the silica
coated magnetic beads. The plastic probe (as described in the fabrication examples), which was

already situahediGRde:¢he processing chamber, without the inner magnetic core on the 25 tip was
used to agitate the mixture. After the processing time was completed, the core of the probe with a

magnetic £5! FO% |0V¥ S d% on All%?ﬁig%oﬁm” \geslsillclflsaltlrz%tee%zig(f: {%H:ngS ﬁoche’s Light Cycler,
which is a Real-Time PCR Machine. A 10.0 ul volume of PCR mix was prepared with the
set up reaction comprising 1 x Taq buffer (Invitrogen), 0.2 mM dNTP, 4mM MgCl,, 0.5
mg/ml BSA, 0.2 x Syber Green I, 1.25 U Platinum Taq polymerase (Invitrogen), and 1.94
ul of eluent (isolated by the method of the present invention). Autoclaved deionised water

20 served as a negative control.

[0233] 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
25 product. Where a fixed fluorescence threshold is set above the baseline, the fluorescence
signal thus passes this threshold at a certain time point. As time is expressed in terms of
cycle numbers, a so called cycle threshold number (or value) or Ct value is obtained. The
smaller this number, the further to the left is a respective fluorescence curve located in the
amplification plot and the faster does amplification occur. The higher this number, the
30 slower an amplification occurs and the less it becomes distinguishable from non-specific
background reactions. An illustration of obtained fluorescence signals using the method of
the present invention and is depicted in Figure 17. The following Ct numbers were

obtained:

Platforms CT (Cycle Threshold)
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for 3 minutes to collect the silica magnetic beads. [0230] The probe with the magnetic beads bound to
it penetrated the sealing layer, thus 30 establishing fluid contact of the sample processing chamber
with the absorption layer. The absorption layer absorbed the supernatant released from the sample
processing chamber. Penetration of the sealing layer and absorption of the supernatant occurred
almost simultaneeysly IV RenRiEation was controlleddythe vertical guide (as describe in

fabrication exa-m@e@#he-pwb&wa&se&uel*h@dm%neqm@a@mﬂ%%&mple—%
processing chaniBeENh S8 B Frocessing chamoet-2lwashing step was performed. The inner
magnetic core pHifigRiebewRs relsacted up by 50 mmyiRereby allowing the release 65 of magnetic

beads in the W.aqhing buffer for 3 minutes, before thelinner prnhp was_ lowered again into_a collective
position (cf. Fi%als). The penetration cycle, the re-suspension and re-collection cycle, and the

washing cycl@44d repesathpreeniting toephone i Ra Fewaditit seiaicesqo SR Shecraise st
chamber, whighsevedAsidh prsingAbiaalution Ghanmkerothe s RERberdERRdIbS magnetic

beads bound to it, entered the elution chamber, which had been pre-loaded with 50 | of deionised
water. Heatingbwastedhafisier Byridsrusring Msoiatativeaeutobicinadicuse deamsersinlrig.
18D). The temparatdipRbinenatIR& A0 was set to 650 Celsius, to elute nucleic acids from the
surface of silica coated magnetic beads. The eluent was then collected for characterization and

evaluation. b[) PCR Test 15 [0232] The eluent containing the RNA was characterized using Roche's
Light Cycler [0%#7dh idherBareriis e o chareC APEAYNE AISTHE HITPE RFIRRIPAS With the

set up reactign gRMREKIAY ihvedidsh e (IRkiveasnlid & MY dNER: Ak MpkreZpR- D g/ nehidSA,

0.2 x Syber Green I, 1.25 U Platinum Tag polymerase (Invitrogen), and 1.94 | of eluent (isolated by

the method SRYRBYSMESARERTEISEONI ARRBI Ve R RATEEF (L Ahat D6 SeroeR) dRVEHIYREGEcESSthol.

[0233] Rep) Higreidlefeatipn pravieeth ancamplificadiem bt fepic b ehtheellieraseRnappsigng! versus
reaction time expressed as cycle numbers (see Fig. 16). An increase in fluorescence above the

baseline indicates the detection of accumulating amplification

67



25 product. Where a fixed fluorescence threshold is set above the baseline, the fluorescence signal
thus passes this threshold at a certain time point. As time is expressed in terms of cycle numbers, a
so called cycle threshold number (or value) or Ct value is obtained. The smaller this number, the
further to the left is a respective fluorescence curve located in the amplification plot and the faster
does amplif@m@Msccur. The higher this number, the 30 slower an amplification occurs and the less it
becomes d vishable from non-specific background reactions. An illustration of obtained
fluorescenc ﬁ%{ Y4iG'the method of the present invention and is depicted in Figure 17. The
following Ct numbers were obtained: Platforms CT (Cycle Threshold) 66 Present Invention Run 1
26.17 Pres ntd{ tion %E‘éz 6921 Deionis d Water.Run 1.34.57 [0234] As can be seen from the
2bove data A LRSI T4, HULPESHERiE A SEPRS:3188 K FRMBEIASN product obtained with the

method of the present igvenippRCCHAE YbsiantalhxiastehiRantae Slapahefilie: negaiue camtrol.

This indicated the successful 5 amplification of isolated RNA. [0235] The above illustrations and
accompanying de@@ﬂrﬁ@‘?ﬂ@)‘ﬁl‘?@\b&ﬁ%lﬁé’@’rﬁbééﬁ‘f@}ﬂf}n@ﬁm@ﬁfesent invention merely serve to aid in
the understanding prlnckgle of the altdeII1 ven AccoE‘d gly it.should otr%% constr gé?tatré
present invention descri feréin i S|mply meted] ﬁafl Perbodimer The'd&Vice
and/or apparatus. c6@n€ttédM&eibabis aldimnedise tol@absdbdxglmllamdiosranh@eneahbmmia gayeessing

device comprising;. at least one sample mber havm atI ast one inlet irst end and
T R S T R D R B W RS

a penetrable base layer ata's and the secon

sample processing ChaHﬂ@@Jsﬁfﬁle%ﬂﬁ@ﬁ@ﬁd@&%fnfgw@féﬁ&%@g@%U@B@iﬂﬁe%@'lle@ﬁcbﬁé%let

penetrable base layer forms at least part of a wall of the sample processing chamber at the second

end: and at the first end and the penetrable base layer at the second end, thereby forming an
inner chamber bounded by the first penetrable sealing layer and at least the first end

of the sample processing chamber,

wherein said at least one penetrable base layer is adapted to seal the second end
of the at least one sample processing chamber until said penetrable base layer is

penetrated to form an opening.
2. The device according to claim 1, wherein the at least one collapsible is accordion shaped.

3. The device according to claim 1 or claim 2, wherein the penetrable base layer comprises

at least one absorption layer.

4. The device according to any of claims 1 — 3, wherein the penetrable base layer further

comprises at least one second penetrable sealing layer.

5. The device according to any of claims 1 — 4, wherein the penetrable sealing layer forms

an outlet upon penetration.
6. The device according to any of claims 1 — 5, wherein the inner chamber is bounded by

the first end of the sample processing chamber, the at least one collapsible wall and the

penetrable sealing layer.
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at least one first penetrable sealing layer arranged between the at least one inlet at the first end and
the penetrable base layer at the second end, thereby forming an inner chamber bounded by the first
penetrable sealing layer and at least the first end of the sample processing chamber, wherein said at
least one penetrable base layer is adapted to seal the second end of the at least one sample

processing Tharmbeleuitid saiorpeneaisable bosailayer isopaneisaiaddarfsntmoRe Mingnieal RaHevice
according to claim 1, wherein the at least one collapsible is accordion shaped. 3. The device
according to cl4APESPEAIMSC IHEfeiRCaRs! ﬁ@ffetrable base layer comprises at least one absorption
layer. 4. The device according to any of claims 1 - 3, wherein the penetrable base layer further

comprises at legst gne second penetrable sealing layer, 5. The device acc F'Heien to any of claims 1 - 4,
wherein the pelBErdBIAEASHAE TAGdPBRG! SH BIRLt uBoH ISR AE RIS OF H1F GUIELE AECESEAHE to any
of claims 1 - 5,anhetinishednber, chamber is bounded by the first end of the sample processing
chamber, the at least one collapsible wall and the penetrable sealing layer. 68 7. The device
according to any of claims 1 - 6, wherein the inner chamber is conical with its apex proximate to the

second end).8 . THaalddvicacacadirding iayaoy diiehkims 8, wherdietainfibe énleand the saomplespdasessing
chamber is sealable. 9. The devjceﬁga%)égiﬁ% to anY f claims 1 - 8, wherein the first end and the
|

second end of e LRRIHRIRTEELAS & BN ORARS IS SEEh GBS other. 10. The device

according to any one of claims 1 - 9, wherein the at least one first sealing layer is penetrable by
means selefg)eg.fro? the grou d(:ontsistin£ ofepr sgure, q]ecgani al .fort'ﬁe, m istyre, ) electrli.cal field,
a magnetic fiel ﬁ\élﬁﬁ ‘fﬁoterlﬁlﬁeroaﬁjnr 8 cﬁaﬁfelr?ﬁ pH of thetiy cgr%pr?géd%ethlerséasﬁ?p]lrég
processing chdayeelis giedctrapledmbiratio seeeddiobl theherclgyicesistapdiigpiesauny, anechiiciaims 4 -
10, wherein the absorpUan BYsy Ji.SONRAIRG s ahisashone frstand seesnd sealng MY in

pH of the fluid comprised in the sample processing chamber, and any combination

thereof.

11. The device according to any one of claims 4 — 10, wherein the absorption layer is

contacting the at least one first and second sealing layers.

12. The device according to any one of claims 1 — 11, further comprising a penetrable
sealing portion that forms at least a part of at least one wall of the sample processing

chamber.

13. The device according to claim 12, wherein the penetrable sealing portion comprises a
penetrable sealing layer, wherein said sealing layer has an internal surface and an
external surface, wherein said internal surface forms an inner wall of the at least one wall
of the sample processing chamber and the external surface hermetically seals the sample

processing chamber until said sealing layer is penetrated to form an opening.

14. The device according to any one of claims 4 — 13, wherein the absorption layer is

attachable to the sealing layer.

15. The device of claim 14, wherein the attachable absorption layer is replaceable with at

least one other absorption layer.
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12. The device according to any one of claims 1 - 11, further comprising a penetrable sealing portion
that forms at least a part of at least one wall of the sample processing chamber. 13. The device
according to claim 12, wherein the penetrable sealing portion comprises a penetrable sealing layer,
wherein said sealing layer has an internal surface and an external surface, wherein said internal

surface forme. aménnenvadfefihe atleastent maleafihesemplecpracessingiahambost and tiker
external surface hermetically seals the sample processing chamber until said sealing layer is
penetrated to fSYA %A B¥¥ning. 14. The device according to any one of claims 4 - 13, wherein the
absorption layer is attachable to the sealing layer. 15. The device of claim 14, wherein the attachable

absorption | is replaceable with at least one other absorption layer. 69.16. Tl‘l%% vice qof claim 14,
wherein thel Se AT e S TRRIAE DA HSAP et B ot "SRy AR ee B ok e
according to anyivnemédilaintslcatdingbataicibainner shaomel isriled. with a medium for carrying
out a chemical or biological process. 18. The device according to claim 17, wherein the medium for
carrying out a chemical or biological process comprises magnetically attractable particles. 19. The

device accarglimydalaviy ©aecofditains daih8] Turiherdantyisiadians€conarpengivable ckealing layer
with the base Iﬁﬁr sandwiched between said ﬁrStPird secorbci)éoenetrlable sealing layers. 20. The

device accordifg t8EAHY BIRSBF SRAMRESSS TEeliisen IHE SRSt BHBH 1SYer comprises at least two

sub-absorption layers of varying absorptivity. 21. The device according to any one of claims 3 - 19

wherein the gbsorption layer comprises at least two sub- ?s rption layers .of similar gbsorptiyity. 22.
The device Lot 55 GHL SRR OO etenr] Do LB FSUT RS A ES o
hydrophilic or adwirophebiovittatatdlak3lalbe dediee hat drding:to salidirfird2 andhssedn dheeitiblehobic
material is selected fr?m the group consisting of a cellulose fiber coated with a hydrophobic
Sealng 1ayers. . .
compound, a per fu%roﬁo]iyether fiber and a polypropylene fiber.
20. The device according to any one of claims 3 — 19, wherein the absorption layer

comprises at least two sub-absorption layers of varying absorptivity.

21. The device according to any one of claims 3 — 19 wherein the absorption layer comprises

at least two sub-absorption layers of similar absorptivity.

22. The device according to any one of claims 1 — 21, wherein the absorption layer is

fabricated from a hydrophilic or a hydrophobic material.

23. The device according to claim 22, wherein the hydrophobic material is selected from the
group consisting of a cellulose fiber coated with a hydrophobic compound, a

perfluoropolyether fiber and a polypropylene fiber.

24. The device according to claim 22, wherein the hydrophilic material is selected from the

group consisting of a fluid-absorbing polymer and a cellulose-based material.
25. The device according to claim 24, 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.
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24. The device according to claim 22, wherein the hydrophilic material is selected from the group

consisting of a fluid-absorbing polymer and a cellulose-based material. 25. The device according to
claim 24, 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. 70 26. The device according to

claim 24, whergirethevilts dratosoiiing pRIYMES, isvaeteiieBlel i -His @honp sInsistingsefdaameram
fluid-absorbing polymer powder an olymer gel. 27. The device according to any one qof claims 2 -
26, wherein thé %8%’“ féﬂ}g}gh(fsfamp@ 5‘2%)‘58?’ R RHSHAS ARG RRISIAR aeaﬂiyfﬁf‘d & at least the
volume of the inner chamber, the sample processing chamber or a combination thereof. 28. The

device accoyding to. any one of claims 1 - 27, wherein the outlet of the gt least one penetrable sealing
ayer 11 1614 LBFELN ARG R o SR sy P8t S ABNEE eE R G iy one

of claims 5 - 2&apdwereio theodbYiaklisfadagliatddeduatiagavratiiedotht kashens dibéitde desmaseording

to any of claims 1 - 27 for processing a chemical and/or.biolpgical sample, such that the opening of
the base Iayer%’F&ﬁ@ﬁ‘&ﬁ&%&ﬂﬁ%ﬁ%@%&?ﬁ%F@éﬁ%ﬁq%‘?ﬂ fﬁgr%%lreast one inlet of the at least one

other device. 30. The device according to any one of claims 5 - 29 comprising two, three, four, five or
more samp p{g}ce sing chamhers, 31. The deviie according tg1an}/ Oﬁe of ilai s,1- BE, further
comprising & thetrrSa it SIERER 933 RACHA A RS ordfry TSINI NS SpUrkithdPe 2B agfidiBin the
at least one inlptwftthielesanipig lsecessintuihasnbaniscadaptettioleopireng pfobebad [ihe device
according to any one of claims 1 - 32, comprised in a housing. 34. The device according to any one of
claims 4 - 33, wherein the second sealing layer is penetrable by means selected from the group
consisting df9rEssdesidaechanicg) foraey oneisturkimn 8lec2dcalietdn anmadgnieticfiatthpeedhartge in

temperature, a change in pH.of the fluid comprised in 3riwe sample prgcessing gtj(? ber, and an
compination thSSBTES M o SRR A ST AFES H S TR B el e A e
sample processiagichiaimbérn isiakbapieidstompigagehwitit ehgrippirgeastinthé base layer of one device

is in fluid communication with the at least one inlet of the at least one other device.

30. The device according to any one of claims 5 — 29 comprising two, three, four, five or

more sample processing chambers.

31. The device according to any one of claims 1 — 30, further comprising a thermostatic

element.

32. The device according to any one of claims 1 — 31, wherein the at least one inlet of the

sample processing chamber is adapted to receive a probe.
33. The device according to any one of claims 1 — 32, comprised in a housing.

34. The device according to any one of claims 4 — 33, wherein the second 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.

35. The device according to any of claims 1 — 34, wherein the first end of the sample

processing chamber is adapted to engage with a gripping arm.
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36. An apparatus for processing a biological and/or chemical sample comprising: at least one device
according to any of claims 1 - 35; and a probe, wherein said probe is adapted to assist in the
processing of the sample. 37. The apparatus of claim 36, wherein assisting in the processing of the
sample is selected from the group consisting of selectively attracting target matter from the sample

processing shasibgipiransortirgsnatier Mo ihechaniier chemrvingmpatesiipmihe sample
processing chamber, agitating the sample and regulating the temperature of the sample. 38. The
apparatus of claims 36de3 opheesiaepecardarstoonyy iplelvmhé sampiBdrocessing chamber is

adapted to receive said é)%%be. %9. The ?(PCErargtus 0 an%/ one of claims 36 - 38, Wh?l{ﬁln the probe

comprises a head that'i ra(fa&e%r%nssg e |\9eﬁ/1§\ E %rté)e s?ﬁ%ﬁ%@? ROOFRE: %ara%ﬁ%moP §hy one of

claims 36 - 39, wherein the probe comprises arms, blades, hollow cylindrical structures or other

element sur. uﬂﬁiin the core %-4 The apparatus.of any,one of claims %40 herein the probe
s addapton 0 A TAED R 13! THE3 Bt et B o At e i bl eyt
structures or ofifven ellenenispswwosisding diesclzaivoty anttadapte datggprobacta faroflibespnatie. 43.

The apparatus % géaitrrll 4(():}9&%)2 W{}grein t{nﬁ: prrr?a%ﬁe is.a%aa;[gddtl% itateeﬂluid.rtl) me: nsfr%f arms and
wherein said afhs are §dap%e %’ prol%(sé%?lileghea of the probe. FXne aﬁﬁ’ér t&'of fany Of cf&ims 36
to 43, wherein theyplcopsbasinpaginetibens agieaingmbg natiplpropd nivgslati etedicicanpaerges.of5hd he
apparatus of any one of claims 36 - 44, wherein the probe is adapted to introduce the sample into or

remove the sampr)?é) rom the sample processing chamber either via the at least one inlet or the
opening of the base layer. 72 46. The apparatus of any of claims 36 to 45, wherein the probe is

adapted 10 giedie e, openipg.n anvaang ey pencliable ealipgaver e hase layer
mechanical” means: A7. The apparatus of any one of claims 55 , further compriSing at leastone
elution chambehan®elherdppedatusafianyand platms 36 - 47, wherein the at least one elution chamber

IS

39. The apparatus of any one of claims 36 — 38, wherein the probe comprises a head that is

adapted to selectively attract target matters.

40. The apparatus of any one of claims 36 — 39, wherein the probe comprises arms, blades,

hollow cylindrical structures or other element surrounding the core rod.
41. The apparatus of any one of claims 36 — 40, wherein the probe is adapted to agitate fluid.

42. The apparatus of claim 40, wherein the arms, blades, hollow cylindrical structures or

other elements surrounding the core rod are adapted to protect a part of the probe.

43. The apparatus of claim 40 or 42, wherein the probe is adapted to agitate fluid by means

of arms and wherein said arms are adapted to protect the head of the probe.

44. The apparatus of any of claims 36 to 43, wherein the probe has magnetic or

electromagnetic properties or electrical charges.

45. The apparatus of any one of claims 36 — 44, wherein the probe is adapted to introduce the
sample into or remove the sample from the sample processing chamber either via the at

least one inlet or the opening of the base layer.
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attachable beneath the second end of the sample processing chamber. 49. The apparatus of claim 47
or 48, wherein the at least one elution chamber is of a smaller volume than any one of the inner
chamber and the sample processing chamber. 50. The apparatus of any of claims 47 - 49, wherein the
elution chamber is adapted to receive the head of the probe. 51. A method of processing a biological
and/or chemical sample comprising: (a) Providing a device for processing a biological and/or chemical

sample according to any one of claims 1 - 35; Praviding a biological and/or chemical sample; (c)
Placing sai éa?ﬁglélﬁﬂ?gafﬁé n%?ycégrﬁ%élp%ﬁ%)goséﬁlp@ﬁ%&e@ﬁr@%‘?ﬁfﬁt@”&?%@ §&5AEe W& the at
least one inlet, dpeiglyy torming i repdtiopenixtubes aadidd)lEpasiogisaishsedation byixtie igical
process, thereby forming a product mixture. 52. The method of claim 51, further comprising: (e)

Selectively attr § 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. 53. A method of processing a biolqgical and/or chemijcal sample
comprising 118 WU e BB SHHB G P BRoEes e BB L RROTEF chaFiRiar e
according to arpahbéaims 36 - 49; (b) Providing a biological and/or chemical sample; (c) Placing said
sample into the sample processing chamber of said device, thereby forming a reaction mixture; (d)

Exposing said reaction mixture to a process, thereby forming a product mixture; 54. The method of
claim 53, wherdincthppassisting inihefpchirssity -ofthevdaidletis: seldeied oftorldihiengthumisansisting

of selectively attracting target matter from the s le processing.chambey, agitating the sample and
regulating the t%t%(ghea:@teu%%o {Re?h ar Cﬁ@%@?ﬁ%&ﬁ%ﬁﬁ%%@&%%ﬁ%@%? X, further comprising:

49. The apparatus of claim 47 or 48, wherein the at least one elution chamber is of a smaller

volume than any one of the inner chamber and the sample processing chamber.

50. The apparatus of any of claims 47 — 49, wherein the elution chamber is adapted to

receive the head of the probe.

51. A method of processing a biological and/or chemical sample comprising:

(a) Providing a device for processing a biological and/or chemical sample
according to any one of claims 1 — 35;

(b) Providing a biological and/or chemical sample;

(c) Placing said sample into the inner chamber of the sample processing chamber
of the device via the at least one inlet, thereby forming a reaction mixture; and

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

mixture.

52. The method of claim 51, further comprising:

(e) 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.

53. A method of processing a biological and/or chemical sample comprising:
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(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. 56. The method of claims 53 or 55, wherein the
selective attraction of target matter is achieved by means selected from the group consisting of

electromagnetic fieldsa)eleetiaal charggseandsphysigochsmical Piearsad Andhe MRG0 aiain 56,
wherein the selective attraction, of target nia ter compri 9es the use of magnetically attractable
particles. 58. The method SV S G538 577 Wherein the target matter or a precursor

thereof is suspected %*PP(WEHIR ;bqgmlglggfrgl' &pgh Mggigg}n?@glor chemical sample. 59. The

method of any one of claims 51 to 58, wherein the sealing layer Is penetrated by means selected from
the group consisting df pRssne seéctamidal fivrcaha shaptse mocespiperafirambardd chahgevicpH of

the fluid comprised in th%&@%@'%?ﬁﬁﬁg%%&t%}ﬁ%%h&f any combination thereof. 74 60. The

method of claim 59, wherein thie mechanical force Is exercised by the probe. 61. A method of any one
of claims 51 to 60, whebdixpheirgaiing kepetion pantied aftarostsactingydbygéenmaterspspéisted to
be comprised in the plrﬁ)quﬁre,mixture to the surface of the probe. 62. The method of any one of claims
51 to 61, wherein the absorption layer of the device removes the processed starting material
remaining in the sample processing chamber. 63. A method of any one of claims 51 to 62, wherein the

sample is expoged IR BIPFESS RS CIALILAMHDEAIAUR RARSHA QLR & Aheinpld fagdtiefedP) a

component exchange, (c) a cell lysis, (d) an extraction of a molecule from an organism or a part of an
organism, (e) &egledlie sfapnhoRituiEfeoPf aselogibisismatiiaetiagy Cogabimitn thereotheggample

method of clairg,§3,Whe'GInRECREMIGA! (RACHABIS SRICCIR IAMID PR FOBF TG Able.

55. The method of claims 53 or 54, 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.

56. The method of claims 53 or 55, wherein the selective attraction of target matter is
achieved by means selected from the group consisting of electromagnetic fields,

electrical charges and physicochemical means.

57. The method of claim 56, wherein the selective attraction of target matter comprises the

use of magnetically attractable particles.

58. The method of any one of claims 51 to 57, wherein the target matter or a precursor

thereof is suspected or known to be comprised in the biological and/or chemical sample.

59. The method of any one of claims 51 to 58, wherein the sealing layer is penetrated by
means selected from the group consisting of pressure, mechanical force, a change in
temperature and a change in pH of the fluid comprised in the sample processing

chamber, or any combination thereof.
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(a) a protein synthesis, (b) a nucleic acid synthesis, (c) a peptide synthesis, (d) an enzymatic
degradation, (e) an interaction with a binding molecule, and any combination thereof. 65. The method
according to any one of claims 51 - 64, wherein the sample is selected from the group consisting of
milk, soil, a blood sample, a serum sample, a plasma sample, a urine sample, a semen sample, a
lymphatic fletd saenplehedastreliaspi)alibidsam pleciniolk Sars pies xefcapmnigtia épidisample, a biopsy
sample, a needle aspiration biopsy sample, a cancer sample, a tumour sample, a tissue sample, a
cell sample, a cell lysate sample, a virus culture sample, a crude cell lysate sample, a forensic
sample, an earchaeatagical saymphe, andniaction saBplevirROsdceRYaliRfesiian spatieaddduction
sample, a drug preparation sample, a biologjcal molecule production sample, a protein preparation
sample. a lipid DA BFESLIRRIS! SUSRFEAYAraRe BRARE A M S BIICA TS 8t R e oA G otice,
a solution of pahmpeleetide, 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 clsemital neanpositian amsobfticniokalipid 6 selwiemaha sevbehydraigeractahiidevada
combinatory chemistr¥(§roduct, a solution of a druE candidate n'ﬁ)lecule a solution of a drug

molecule, a sofTHSH Bt LGP HESaBHHTA S BRSHARSBH Y1 RIS VMBS RIS SR Shitmod

suspension of a microorganism, and any combination thereof. 66. The method of any one of claims 51
- 65, wherein the target matter comprises.a protein qr a pucleic acid comprising an affinity tag. 67. A
biological afdior BRAIRAl U FHE bR LTy dy el BRSEFGLS 2SI dr Bt S M Bample
processing devekdedediven ddagiagtcomingageraind secure at least the second end of the sample
processing device ac%%rding tgc%%{)f i:laimts 1 - 35; and an engagement mechanism having at least

' efirs

one gripping arm adapted to grip “8Rd0t the second end of the device, thereby enabling the
gripping arm to (b) a component exchange,

(©) a cell lysis,

(d) an extraction of a molecule from an organism or a part of an organism,

(e) a release of a molecule from an organism, and any combination thereof.

64. The method of claim 63, wherein the chemical reaction is selected from the group

consisting of

(a) a protein synthesis,

(b) a nucleic acid synthesis,

(c) a peptide synthesis,

(d) an enzymatic degradation,

(e) an interaction with a binding molecule, and any combination thereof.

65. The method according to any one of claims 51 — 64, wherein the sample is selected from
the group consisting of milk, soil, a blood sample, a serum sample, a plasma sample, a
urine sample, a semen sample, a lymphatic fluid sample, a cerebrospinal fluid sample, a
milk sample, an amniotic fluid sample, a biopsy sample, a needle aspiration biopsy
sample, a cancer sample, a tumour sample, a tissue sample, a cell sample, a cell lysate
sample, a virus culture sample, a crude cell lysate sample, a forensic sample, an
archaeological sample, an infection sample, a nosocomial infection sample, a production
sample, a drug preparation sample, a biological molecule production sample, a protein

preparation sample, a lipid preparation sample, a carbohydrate preparation sample, a
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collapse the at least one collapsible wall that connects the first and second ends of the sample
processing device. 68. The system according to claim 67, wherein the engagement mechanism is
driven by any one of mechanical means, magnetic means and pneumatics means. 69. The system
according to claim 68, wherein mechanical means comprises a linear actuator coupled to a stepper

motor. 70. Thesoysim acaonrdirlgoiadelain@8tivih v iutlegnkianeriiveanprised solaseids and
electromagnets. 36, . : : . . . .
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.

66. The method of any one of claims 51 — 65, wherein the target matter comprises a protein

or a nucleic acid comprising an affinity tag.

67. A biological and/or chemical sample processing system comprising:

a biological and/or chemical sample processing device receiver adapted to
engage and secure at least the second end of the sample processing device according
to any of claims 1 — 35; and

an engagement mechanism having at least one gripping arm adapted to grip
the first and/or the second end of the device, thereby enabling the gripping arm to
collapse the at least one collapsible wall that connects the first and second ends of the

sample processing device.

68. The system according to claim 67, wherein the engagement mechanism is driven by any

one of mechanical means, magnetic means and pneumatics means.

69. The system according to claim 68, wherein mechanical means comprises a linear

actuator coupled to a stepper motor.

70. The system according to claim 68, wherein the magnetic means comprises solenoids and

electromagnets.
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