METHOD OF PRODUCI NG AN OPTI CALLY ACTI VE CYANOHYDRI N

DERI VATI VE FI ELD OF THE | NVENTI ON [ 0001] The present
WO noosnisoes rel ates to a nethod of produci ng anpCT/SG2008/000072
- optically active cyanohydrin derivative. BACKGROUND

[0002] Optically active cyanohydrins are versatile

SY NFLEADCC RRAFNIFCE SPUMPASAY FEUID'V AEVESARRANGEMBRT

transforned into a variety of conmpounds and

internedi ates with commercial and synthetic val ue.

éggﬁﬁg%?ﬁéﬁ,is a demand for industrially viable

cyanation catalysts for the synthesis of
such conmpounds. Anpbng the various catalytic systens
avai | abl e, netal catalyzed asymmetric synthesis of

5 [89@Mohydr i Hee presens ipypntien selates impfiluid sartydgey @rpumieand a fluid
t ades in terns of synthetic utility,
‘gﬁgénﬁaggeerﬂgrgtt ivity and general applicability. The
majority of such nmetal catal yzed cyanati on systens,

however, operate at very low tenperatures (such as,
0002] o anpl €e Lglgengn@?p %@@9 tg;lpgg]@gg has reached a certain level of

TR e Syl oA e ich e £ YR SR itation,

10 andraxtractidytcanfbe Simptyimegrated istpst point-af-saoe rdiagnostic hisey. It is
use of high, catalyst |oadi and provi.de a rath I .
hiieyiel Rtk PORARE SRR 1 oRbF SEERAR clitisel o aad bengh public
1RalH fenRYASRLE LR pkRAd@hE GeALADTY 96 ratsl ¥st R&uitd ?apilel at a lower
reacti on procedure whi ch may not be suitable for large
costawighqut oeseuingdn tiainediperskeinhad gnd fixed instowments deespito @] success

A _nunber _of t hods for t tric synt.hesis.of .
iRy BHIRG SR hes TashR Bkt fos b aE e R bRy Mainly due
15 t6 @G&dkidNa BRLFiGRIKEEIRRRt fIPRGHULY theadleRver reliable flow rates and
I nternational Patent Application WO2006/ 041000;
ayserfreadlyegompact fuidsjvethat iean gdiablyzegate flnd flaws92:
Wngstrand et al. PureAppl. Chem 2006, 78, 409;
Bel okon, et al., Chem Comun. 2006, 1775; Bel okon et
[6003] O g. CatventididdJunips hadarBaliddprused ial research settings are
Tet rahedyon 2004, 60, 10433; Casas et al. Tetrahedron:
%ﬂ;ﬂchg)a@ 3and jmainly; -nglude, SYBPES | PumRy, and prsugnatic pumps
20 (e WiRec dEARGsultzB e ofacnufM) OSHinge dfifips! h dehler precise
floe0ttesIwhile BrkLBatiopups can maintgin A.sp&rifjed Shwamprédee, However,

71, 5732. [0004] .Henc he availahility of catalyt.ic
85t DS, e TP ot Bulky WL e e il Stablibing leak-
préSIPBRE r dnikdtidnk h Ol S8 Qlthe? ORI GloAl¥chaRic8] \pusfPsesuch as
and | ess toxic cyanating agents is still desirableé.
clastrpkingtie flovhegndrol dogiot inpeds flpidicdcanpegtiany iag dhey pumpingdaction is
] rj t§. iGh .can pl jed t |
25 i3V ot oRTEE" i R S R el s
puhs aré aldie @BMniingih MORGhlaOsieViAg lahd ivotk dasddOosrnthe ¥rinciples of

tenperature, ideally even within a short period o
elgcirposmpgid R \electrophoresis. However, they suffer from drawbacks such as

bubble formation around the electrodes and the flow dependence on the liquid
composition and surface charge. Moreover, the pumping action requires high voltages

30 typically delivered by a bulky power supply.

[0004] Miniaturization of mechanical pumps or micropumps has been an
intense field of research in order to attain truly integrated and/or portable microfluidic

systems. The vast majority of the micropumps rely on compliant parts (membrane or
1



[0005] In a first aspect, the present invention
provi des a nmet hod of producing an optically active

W@ WAoo i N deri vative, which conprises reactP€ES&@008/000072
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al dehyde or an unsymmetrical ketone with a cyanating

agent in the presence of a Lewis base and a titanium
cﬁ&}ffﬁ@%iﬂﬂ forl @3BfakinkNvcluhb dndead RERRE LoompbRerts %xe,?éctify{ing flow
i nvention provides a nethod of producing an optically
dicectioe (&ifaseahgroehieck delviel dlpreeyerwhctoatorsodniving dle compliant parts
reacting an.al dehyde or an.uns tri.cal ket.one w.th a
D52k, FReBL T Pt FrelhasP AN B e TgebSSEE Whig on be
dléctraiatis) dedumbptety, Peiz68ectfit Oferdndiaédhbmt, SYsHe@n48& it nature.
of titaniumtetraal koxi de and an optically active

Mpg o the easli@geistapmpy areripadperfsemicondvetol-type maferighs (g.g. silicon
i | e i de. r nted by. the

Sk EUNTT el KR OPIRNE Y BOBR 0 Bl pvetoea or

intepraésie oireditsh yHdweref esieh amatefiilgudra dtiff,) fragiR] @hd this icén only

an Qptianal l(ﬁ substjtuted al kyl group or_an_optionally

PEQide limytedqvalpme of dispipcementsgiden fhe gy sige- Fetherpers, most of

AR mferogforys, Biint B @BheClvithhe ey Mg and it igbhisticated
fabradmpendequalyfiea thond frogebeind amsidaredalisppkable fon pioassays.

al kenyl group, an aryl group, an aromatic heterocyclic
group, an acyl group, an al koxycarbonyl group or an
[6608]OXY Carmpmet, ke eRists GAG I &Qént MRk o Wit e ARhiaRRBhtidn: the
substituent, two or nore of R2, R3 and R4 may be
pumpied dentergpe dhaps  atoledssr several iondgrs axfiomagretude nigithralye damensional
a substi.tuent: and A represents.a hydrocarbon : i

SO TEPh P RS AERRICF RS ot i JEUSAR G ihaegspg with viscous
fored ki oV@aisitrtianf saflMiRédhanteld. Ptfls 86d@bR  cottditiéted a small
asymet r¥. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0007]
pricg te pay) far|bypassingithe troutdesomedtpikcp famaep fle-mnicrotfhiidig interface by

Lt titaniu 0 . ver. a

el € iy N el Bl ARG 8RRYE's Baramount
poiit-alfiycate, diagnoatics, buchsfeataie sheukdtrngoughtobitioup caripomisihg on the
t he present invention. DETAILED DESCRI PTI ON OF THE
PURQP BRANEO08] In the fol l owi ng description
non-limting enbodi nents of the process of the

invention wll be explained.[0009] According to the

Q0063 ent | rbhews iibrwvould besdésambles o phavei aglcympactndelistde and

it 1,s.possible.to conveniently and effectivel roguc
nSHTHEAERF IexPETiNG RAER K, A vl Wi aig Qifebg d & psed 1n LOC-
téhhblogyW th a much | ess ambunt of a catalyst and
within a much shorter period of time by using the
nmet hod as recited in independent claim1 and the
ps depengent ot her.eon,. as_comparged.to those . .
BB ced bL T Yng: PRIy oR B AR flte Bt eppging to claim
1paplimpIdedrddig! tb @Rlith)6 128 Auidev AyedifihgeinbitSacedrding)td cladh |76, and
useful as an internediate in the synthesis of )
afhyd catedgecasrordingde claim &SnPwithes smbodiments ofghe Huid cartridge, the
pL i ' i cal the li .
PR T Ml vk g BB 58 sty A #ugotive gependent
cfaime chem cals and the |ike.

[0008] The fluid cartridge according to the present invention is suitable of
accommodating one or more fluids (reagent(s), sample(s), product(s)) in the at least
one fluid channel thereof and suitable of forming a part of the pump or valve

arrangement according to the present invention thereby allowing direct integration of
2



[0010] In the context of the present invention, the
term"conprising” or "conprises" neans including, but

wooa0si1igevs ed t o, whatever foll ows the word PCT/SG2008/000072
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“conprising”. Thus, the use of the term "conprising"
i ndicates that the listed elenents are required or

ﬂialiﬁiﬁ{ﬂrhd vanl arkdhgemehth@ithdl ﬁfEQ@?ﬁréi‘ﬁéht OP itk ta8iflg. Further,

may not be present. [0011] The follow ng terns
'ihéffélﬂl t eg%%@rﬁw&rmntheon@@lent nnvmmpr@s@ﬁy andviepxpensive to

A AR ] R0 aisS IR, P cipnbily oo e Bl eording o

the prgsehteiniérgioh dan be As@Rih IaC &Icﬁﬁﬁio%}‘ EndalB v eP BiePrBVision of a
of the present invention, the alkyl group may have 1
self-cantaingdpartablegmicrofiuidic sysiemfer pomtopl@rediagnsties. ons.
Exanpl es of |inear al kyl groups may include, but are

not limted to, a nethyl group, an ethyl group, a

8009]o pyl gAocgrding to- buitagpecy rofuqhe presenpénivention) aufluidacartridge

I aoHBaRe By GaB vhiEb A east onh @I RETeRAlealsd fuid
(Qxfan}?él 30£dRMAd a—f Y dhalhQ Ll'zi}%r %}a ide§ Lllég@stra%d%eelgﬁk layer fixedly

limted to, an isopropyl an I so
aoged D;xlth‘g suhsprateawherein ﬂlatsylbstl@teohqs a agﬁhtp ehatngl grgz[te:uthan that

3 %ﬁp?asi‘ﬁl lﬁg‘ifr %S‘Fd’g Be%ﬁﬁ ahs R’@q eianel hﬁfﬁ‘?‘%’fgpem&é Lflaﬁtcone side

tBedeyf bﬁﬂﬁtﬂl’zﬁsn@%&ep or *ék'imﬁlé &hé efastid By éred e s1ﬁ°)strate are bonded
cycl oprop group, a cycl utyI group, a cycl opentyl
tggether, by gi‘&’%g dfrexgrample lﬂ!ﬁ rigidgty gif ghe pulysltragtr o?dm;veato the elastic

RSP B MR AR g g

I?idr ke Bivibleg KieLfigitdny of QleZSubﬁ:ral’@rdI?ﬁfvEQG tid €lastic Tapdr BAABP hjusted
to 10 carbon atons, wherein at | east one

Vd%.ﬂ’&c}hl%a?%@ﬁ theowbsteateantio of the elattictlayeren b inssrtie aag or more
e@érh Iforgﬁcgﬂsﬂm KF r%'f(ix %to E)létsuﬁgt%tg %r ekéﬂlp;glgdonte br fore ribs.

vinyl grou
"ﬂgecat d¢esk emey/fluigrohammel am hmrahp saimple qr)mamcaml Hoh ethhle the at

LB B i -kt S
tRARRICIRhANENay 186 Ciry a%néxtﬁélﬁatngﬁ’ir@f th@FRRIG 3%315@9 PRt thlS does not

triple bond is present anpl és may 1 ncl

hawe toi hettbd case. é?rnrcemiﬁﬁ;rnyiallgrmahd meansprtbqjythpl ﬂgldoubannel is

Brplen s tiiuler By Pt bl iy o T compgel i

o@rchﬂnlf@“alﬁtxalls'rcﬂéﬁéh)%gal@d a&yﬂdtldfaeﬂE&&Wsﬂé R0 3Y il a 1@ can be
20 carbon atoms, for exagﬁ) to 10 carbon atons,

agprapwiofiatssh and Ripreddfherem W rl‘@dsmgqx @cmwfrpmethy fluid channel.
H@ér ﬁqgas‘?é}f)gﬁﬂm Xide EP&%E‘%L%%HXHX 1 19 ﬁeﬁjne% l{}' e?asﬁc rl1ayer the

|mte amehoxy group, anehox
fhuig chapmel ngy diepcongpressed by Appreysingy te p:lasﬁc rnaﬁu.t 'Ih@yﬂuld cartridge

oo 19 G reaiTS s i sy Rk meF B g sk herefore,
a §Y0f @5susRble" fiftEfent Qi Barfdbes MQURe bESVREdd Whetdn ¥ fluid

functi ona
cartridge is provided for a different assay. Depending on the desired assay to be

performed the respective fluid cartridge (assay-specific or application-specific
cartridge) may then be used in the pump according to the present invention and may

be disposed afterwards and replaced by another fluid cartridge.



group or substituent derived froma sinple aromatic
ring having 6 to 20 carbon atons. In one enbodi nent of
WO b@sptsssent i nvention, the aryl group may havRCBSG208/000072
carbon atons. Exanples may include, but are not
limted to, a phenyl group, a naphthyl group, a
@0 poYeny|  gAesdRdingMtodsd Rimbbdiieat, Pthd NBhill "hahhet Canl B0 tdlusively

he term"aryl oxy group” refers to an aryloxy group
formed gvithin thepgagichlayerathohis, bernatheshenypper surfage Hiaereedr ssinabove

wher ei p_an . group.is ded to. a negati vel
Bk 30T e G hefiP e 8 Bl Bidef o o e gl cSHRpget are
defiied Bichited, byathehe ki a gt ODthiPeriBei i, Gy subs@ate ddes not take
the |ike, [0018] The term "aromatic heterocyclic

5 rproimpformirgeans kimiting the Swid chanpelt Eevexample ipthis smbadinnt, the
. I r

Ayl P0Gy LARARTADhale 0P BRI shape or by
mooiditlg £ hgleoinpthe lastp laesdobgxanplel by dalling dcdrdag to another

nitr getg, _ oxa/gen or sul fur. Exanples may include, but, |
FeEpiortht ifhid Shannsl may berformed) Withig the sTastic fayey by providing a

. r 8 ..

PSR SEPUR ALY, LN AU g e
10 gredwar withoa aecond- easivalnye. et example] the grooud niwvba@revided by

to,2Q bgon atons, for exanple 4. to 10 carbon_at ons,
PR i LSS0V o5 Ry SXPIE 1B DTS oY T R MM GG PE example
reﬁl%mnb‘ﬁdfr@qlbfﬁﬁﬁum gﬁgﬂy%)t, ﬁ{e%amalwm Dfesiikd §HGEN

oxygen or sulfur. Ex |'es may i nclude, but are not
limted to, a pyrrolidyl group, a piperidyl group, a

hyd . d the. lik 02 The. term

g ook ting SR rtnd ok e AOPRD et et san be
15 definéd ofiadt least dhe ke thefeoL¥RRE Subktra. THatCia! BRNat At ®one fluid

and an aryl carbonyl group having 6 to 20 carbon at ons,

chapnel jupgs lamited by m?ﬂm ﬂeﬁl%l@mfgmt ploo by thersubstrate-nfor example,

t%‘x@lfle& %ﬂéﬁ}%i‘)élm Q)regga?ﬂ\érfgxfn%ds wﬁtﬂ.‘n Hllét el'a.&icnl(a%erl Ay i)g%y formed

0, an acetyl group, propi onyl™ group, a butyry
witlin phe substrateblit thisydasejrthelppped sjlexpattayf] the clompelas defii&l/limited

i ke. " | "1 ef
by he; lbstis, e wasaein ghe Jotensg Pyral Jhe chamebiit HEGRed by the
20 sbQHfe, A W BinYthé @Jt&‘&ﬂ%ﬁhe@ﬁa%ﬁbf?g? fluRcH . ark Qer’;Ffédmmited

The term "al koxycarbonyl group’ ers to I near,
Hyr otk tleglelasticlayen andathk sulystmte) dm ptheg mougts, lia this gxdingtle, the fluid
ar bon ato for exanple 2 ta 1Q carbon atogs.
L @IRES by KD IEBIROVES. heBein O BH094C i1 0rged on the lower
U SO SF G BRYE 14560 Ud WherSin"OXYARGIDGOYVe B fitRed dn the upper
n- but oxycar bonyl "grou a n-octyl oxycarbonyl group,

surfaesopt Bsorpeate ohpording tpanctharsxampler ofhismhwdiment, only the
.V r bonvl . Qroun,..a .

I A A —

offfie? ides/patts ARl By tide Elastid lagéroUPothdr words, in this example, the

D- ment hyl oxycar bonyl group and the |like. [0024] The .
fluid ﬁhmwﬁmsdzm o grooye prayidedamndhe lawer surface of the elastic layer,

. | 7410 r ; , r
B BRI SR o Oy 080 ROk oo
exatpher af thistenbodirhe, drdy the ypipenside ofthb dluyd clghnel[ds lifhited by the

- I he |jke.
30 elar.l.gg rf:tayhe)r/,l \%ﬁgrce:l%r 3'% ergsgd%lsJ %reaﬂr%it%d %y tile gubstrate. In other words, in

this example, the fluid channel is formed by a groove provided on the upper surface of

the substrate, which is covered/sealed with the elastic layer. In any of the examples of
this embodiment, if a groove is to be provided in the elastic layer, the groove can be

formed by machining the elastic layer, by suitably extruding the elastic layer or by
4



[0025] The term "am nocar bonyl group"” refers to an
am nocar bonyl group having a hydrogen atom an al kyl

w@emspisossr aryl group, and two of the substitueait/sG2008/000072
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ot her than a carbonyl group to be bonded to a nitrogen
atom may be linked together to forma ring. Exanples
JURdblyAbMERE tﬁ!&”ela@t'i(.elapaI It 4 Bdo%€ id & bPProvided in the substrate, the
i sopfopyl am nocar bonyl' group, a

ggeveohax bt dotmesicby bmackining; etobjnga extruding, or moulding the substrate
tert-butyl am nocar bonyl group, a

]?g?t-anylaninocarbonyl group, a dinet hyl am nocar bonyl
group, a diethyl am nocarbonyl group, a

di i sopropyl am nocar bonyl group, a

[@91Hobut yi I;rmnyo@)%\ﬁrlgcabyye gmbogimeats, the elastic layer may comprise an

e{ﬂs@%ﬁ% O\Dﬁ Xl f%rrneya%: S\E bomf)le S?{?Stﬁwfmg? gt?pgro%p consisting of a silicone

uty Soprop Snithoca
dmmuéramrrmmpqumlmmy@ﬂo@nexPDMS)dlydl ;ﬂ@ﬁé"po@bﬁl‘éﬂa rene,
pi peridyl carbon %rou an i ndol ecar g¥ group
repgal oRber, [wgé]lt%'ﬁ@ £le EHY leng PR yine upbber, lyghardlock Amide,
0 n r tha
AR AR il bt RBho Py
(HEPE)TelastogreQmelj’lﬁmle’,l @a@lémgmgahylamﬁm actate. ﬂ&ﬁrelastlc layer can
br an g yclic al kyl grou or an anrnogg
h?alr}?‘frg # suels matepalor cppdednsterofia mattureref di rsah@é@nﬁlé The
e?asﬂl:‘ia[y%g y%ﬁs%’ﬁe'ﬁ% s1'téﬁgé‘rd together to forma ring.
Exanpl’es of the am no group having an al kyl group or
an aryl group may include, but are not limted to, an

ropyI ar cclo Iamn grqup,. a
EPA” D0y s 6 ofs, e cpRBSHReAR e e may have a
sabdtamidy! pahp QppeOsiiface FhekyIRNbRer SirfiR offthe elastlc layer is
di |§%f)ropyl am no group, a diisobutylam no group,

enerid planatounpen surfacg afethe -substyaté snd faneysaid pi@nar upper
H%HF |dyI group, a piperidyl group, an
S oeftg?oup&gnd the like. [0027] The term "silyl
group refers to a silyl group having 2 to 20 carbon
can be considered as

ons, wherein the silyl
(BH4TCon " artai v Tor abayecamibpimheni i sdbsHalp Mt beatovided as a
oL RSl B DRE AR op L LIRS B e e,

rddiangudarmhape bnﬁy: grapel pf arpolyon. For axample,xme @lastip layer and the
ving 2 carbon ato y include, but

sifbaffopan hiker b sIge Oéatsrrrn??gtsmf‘:‘?rqﬁéﬁv 58 np iaye to be the case.
A18S theDstingtrate '8k b¥| mddeBtYa GhQERNatBrial b f
tert-butyl di phenyl si Ieoxya group %md t(ﬁ CaP < ma eO(()) %]mlxmre of
d,tﬁfd:remfmathealabﬁwesuhﬁrm magdlsgbe lapsmpayltdaleyerpt ionally
substituted. "Optionally substituted" in the context

of the present invention neans that at |east one

[tms] ogen ghQiiyadf thbaibato vmbeArRAN dfe SMY%trRE haPbaRMe of an
d, Br, OH CN, N2, NH2, SO2, an al kyl "group,

elﬂqﬁm&yv/wemaﬂannm swteriakthabdessaioy behaye gs eupagnatic shield. For
ega f%r &%ﬁéc&&ﬁ%ﬂa@%&%éaﬁlx ngerp m 1t'erlgl cag%%qr}:(o’g?o?tgﬁ ass. Ac%ordlng

te (‘mbmeﬂ ieR@m@lep e erechbﬁl)‘/inhgneti[cﬁl(l)ﬁ @derEﬁﬁfGﬂa@ Saffbet A€ organic
oxygen cont ai ni ng group_  may include, but are not

30 pplymierisgmaterial Q58 WQTEARYS qerpBIcomatesiab JForagXsmple (b pelymeric

nitflerf X Ve QEIOMBd £3th BB consisting of an acrylic polymer, for example
polymethylmethacrylate (PMMA) or methylmethacrylate (MMA), polycarbonate,
cyclic olefin copolymer (COC) and polystyrene. When the fluid cartridge is used in

the pump or in the fluid valve arrangement according to the present invention which
5



group, an al koxycarbonyl group, an aryl oxycarbonyl
group, an acyloxy group and the |ike. Exanples of the

wmRdosagems cont ai ni ng group may i nclude, but arecT®t2008/000072
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limted to, an am no group having 1 to 20 carbon
atons, an am de group having 1 to 20 carbon atons, a

1RsgeCRvaly Otk cﬁngagme 5 SH4Rs AR rTg{éaﬁn%:éfugge&Xa{apL%ﬁa%tﬁc field

the silicon containing group y I'n but are
devidef 8t substrath eszlend\ana @r indre of thecabolve mai¢riais dsasalot affect the

a sil.yl U a si.lylox rou nd _.the |jke. [003
Baiil e okl Mt bg el Beluna@p e arossioe Spent Of
@dufseNalso | théela8l¢ PayeR skdul® ho Bty kheOmapReticield /interfere with the
2-chforoethy| group, a trifluoronethyl group, a
magnefic field thabacteermthe pressing elemeptr f | uor oet hyl group, a
perfl uorohexyl, a substituted or unsubstituted aral kyl
group such as a benzyl group, a 4-nethoxybenzyl group,
[e0Bs]pheny | Bt diw ofthe dhevedeniBoditherls, At PoasBa portion of the at least one
a- napht hyl met hyl , a 2-pyri dyl net hyl %rou?, a

ARt |cagrlggg’tudanaijfqﬁt¢qgr\y1thlgr%g phampel layer in the shape of a

d

-t hi I u -tetr I roup,, a
b} AR RO pRIGH Ry, RGeS 3Y SLGL IR oy, B e e
shhgneba/atdwdr age.oup, a net hoxymet hyl group, an
i sopropoxynet hyl group, a tert-butoxynethyl group, a
cycl ohexyl oxymet hyl group, a L-nenthyl oxynethyl group,

ment hy oelﬁ@(i ﬁég{eg . ar

[g?air?;]yl oxyrrllgt yl g}?%h%@ea pogg%%gggy grg%%l?ggg% ateast one
fhueé tchhumey rat Hyhgigrdinally extend within the channel layer in a spiral shape.

151’. ?@g&%ﬁ%gﬁ%ﬁ%ﬁ?@%%o@ gﬁ%\{%lﬁ’lay%r can be effectively used thereby

raducsH i@ Y LRI siR) JT P trid 56 b iné‘reasin% compactness thereof.
2-(trimethyl siloxy)ethyl group and the Iike. [0032]

Exanpl es of substituted al kenyl groups nmay i ncl ude,

limdted .a 2-chl i nyl

i3 o At 8 et SRR, @ oot tos
odk fluid®chdnkel canash nwaaad|skspeaifosphnt. Similado sldpindl shape this
groups_may include, but are not |Iimted to, a

has thet Sfest thapa bighrparceptage of the Diailshdm spase iy Hipl chgnrsl fayen can be
uBiliDEE B! é%bl.mﬁﬁ% oﬂé QY or?l fRids2h Bl ﬂﬁélre%"y*}\!:ﬁ%&g the overall
group, a 2-tetra rofurylethynyl group, a

szenmeifhdixe/ etdriridge gnédumcraasidg ploempaonsishy thekeofr dBgth a@he  spiral

s%é;%egﬁ:ogﬁjté{%:ag ﬂﬂeg%'lg;rg%g géqu)éq?(g]g@}taaée suitable for storing a plurality of
dgEizérEﬁti fBS YA ShiyBns) i ¥Rdine 0 TRMRVENG it Qﬁolﬂ%ﬁplﬁgg%@ﬁtore a

anpl es of substituted al koxy groups nay I nc
singte Haid ihithe atdenst one Buid cRamdelk ri f | uor oet hoxy group, a
benzyl oxy group, a 4-nmethoxybenzyl oxy group, a
2- phenyl et hoxy group, a 2-pyridyl methoxy group, a

[bergjuryl oxy aﬂ;ycamhe @bodrelehibdim et A i¥rofufi® chig can be provided
tetrahydrofurfuryl oxy group and the |ike.[0035]

iEon 9Pl the channel fayer suipedd be yo flyidowpseatiop Witk thedas, leastone fluid

| i d,.to,. - {.] uor ophenyl up, a .
e er s BohSyte R ah B SRS R B g psicover
However,thé okip hidyodleny¢ p@viked in ar én theGabRRAYd RPENFbr example, the

-
-

group, .a 3, 5-diisopropyl phenyl group, a . )
30 micrpllyidie sbxpcﬁ@plbﬁﬁieﬁﬁl}@ongbaé@pmaofiulfl@mpo@r gKiEarsian of a chemical

. - di - t.- Ry, V| . . .
08, S 55 DL RETH 8 Wi ol sbstanc
and for purification of the chemical or biological substance. For example, the

microfluidic chip can be directly integrated into the channel layer, for example in the

elastic layer. Any microfluidic chip known in the art can be used in the present
6



group, a 3,5-diisopropoxyphenyl group, a
2,4,6-triisopropoxyphenyl group, a 2, 6-di phenoxyphenyl

w@emsp180e8 4- (di met hyl am no) phenyl group, a PCT/SG2008/000072
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4-ni trophenyl group, 3,5-bis(trinmethylsilyl)phenyl
group, a 3,5-bis(trinmethylsiloxy)phenyl group and the
ihveéffionl ﬁlqgﬁtlv@%ﬁﬁﬂkﬂ% oPluc lAQﬁﬁ:ﬁgﬂﬁ(ﬁg cRiphQtde, BLOME ot limited

rraylncue but are not |me
tpe nhcafmwmfbpduendxps gleschedair?, quzoesmﬁwe Nosy 668,871, US

G ot B e o by MR A onaEReS. 2005 5. pages

1@3(1‘@6”1&@)&131%&6”%%@&% nSIERYIRIdi@ cHip CYRBRE BE PREWded separately
gro bls(trlnethyIS|IyI)phenoxy group, a

frong - tBe s#mnqirela}‘qﬂ & |thix yoaph efien examplsu phamiicroffleidic lobip may be

SRS e B8y SRR L SO o o

duumetsmedl mlﬁ&zeltwe),gaxw Eonn%ct@d So 8T Ich#eV W¥d a fluidic port
group - but oxycar bonyl - 2-furyl group, a
wded, Illarﬂlﬁ rgyerp Aogerdingy i@ @pothan @xmnplet jakeavity may be

}% g%&o Crﬁﬁﬁnalls%% I%E)ersaﬂ%s' 1r|£] gltr?%d ngger?nrgg zg{anlgle(%hop dap of the

elastic ﬁrtWHik}H tha niieoflaidycehip niag by linsgfted! For @xample, the microfluidic
N- phenyl - peridyl group, a 3-nethoxy-2-pyrrolidyl
cHiotA tzfr]%eSt&W@d |f?q<@lclﬁ[1@egé]exmw&| a8d pynfisatipn fremawhole blood

o? Ig%bﬁlf ﬁtﬁ?@d (ﬁ_ugﬂ Céé?’x)}ﬁ'@grog ggﬁgﬂg E ll’llilf:l%rfﬁld’]f glah 6;?]1 e Qles1 gned

f@(perﬁimng)immuhsassawd)md ;ﬂmy;abbgrdab sathplgr ﬁhmmlaaﬂuldlc chip may

hlg{(]fg bﬁg eoa @org %Iettsr P.lilFLpﬂ?/ {gbt&‘?fgs)ﬂutl&soﬁbe micro uE] 1<|:k2: lrll)zr%)a/lly also
iRéglated s REA Oﬁﬁﬁaﬁﬂﬁﬁﬁés SHAUR cél %vaﬁpi‘ﬁg' %Elp TPROMNBENAPAL acid

group, a 4-(di net hyl am no) benzoyl
Pnnﬁy%tmbe’ﬁlzqyymcglﬂmb c¢hip @nbbs(dasngmd htol petfgin) benez oy | more

R o ST KRB H i BB 207

havi ng a hal ogen atomincl ude a

2,2, 2-trifluoroet hox carbonyl gr oup

(9203 y1 oxydBrapymfithe abeys, em Qﬂmﬁmﬁowwwl lexgrdaavingny Irigidity
bgi{ﬁlg;#?eatgr t?laxgﬁﬁp %HP ik Q%M@ ﬁk@gﬁﬁgbg@g&&dw n t09 of t e elaﬁtlc layer.

oxycar bonyl™ group, yl et ca

For exmnpla theprylatidsty m‘gidwarx\genag bmy Imayr eug@rranged on the elastic layer
furfur ﬁy arbonyl group 2- t hi enyl net hoxycar bg

Vi Yt G e msthinds &mr%\segl@gwwngg}aaarpon {2p of the clastc
18P %yoﬂgéfrg@% 2 i Rbf ongﬁ %ﬁeg %ﬂg P¥laBey GHeP AR those

, 2- ph t
dgtriri;gisu;omd% the fipid %yn%;hamﬂaahtmwumm&yEmﬁmnMy fluidic
sPite sRampb eumnliialy e pamesbie 16k Risritan e arpismypd, such
aQbQiiibh et ot segdriaOfibiaf (frVe 21200 BYdrg IpREP tﬁ&gb}t Bfeventmg
D es of subst g0p
anp bs

like. 042] es o |tuted aryl oxycar bonyl
pgq;sdp}p §rq$&-yorixtnmm§§gn oﬁmg@‘tsestored within the elastic layer with the loss of

separating fluid. Further, a guiding (orbital) channel for accommodating and guiding

one or more pressing elements therein can be formed within the covering layer. In this
case, the pressing element(s) of the pump may be supplied together with the cartridge
and may be discarded with the cartridge after usage of the same.

[0021] In any of the above embodiments, one or more fluid storage containers

and/or one or more fluid storage lines can be arranged in or on the channel layer (for
7



not limted to, a pentafl uorophenoxycarbonyl group, a
2, 6-di et hyl phenoxycar bonyl group, a

W@ 20bsB14098 et hyl phenoxycar bonyl group, a PCT/SG2008/000072
2, 6- di et hoxyphenoxycar bonyl group, a
2, 6-di i sopropoxyphenoxycar bonyl group, a g
e%éﬂlgienﬁ"f Ery&?{ﬂergﬁgsg @@63@8% I%Jﬁé/ in #1i8 {Bnneltion with the at least one
- cyahophenoxycar ["“group, a

fRii® chdnsiel. IFomekdrplej thy lohe bemore/fiwid bwnyde @neaingers and/or the one or
2,6-Dbi.s(trimethyl sil oxy)phenoxycarbonyl group and th
m?rﬁeﬁ)mff otprage F aongptegraly (fomppdowth fegasd 49 mwarmel layer,
up | 66 t
tgz[tq ! tgxre('@%ﬁﬁy{t‘a n'?%o gggr?%)tn ﬁé?sg rgfg(t Ft)ﬁé gi‘agtfcdlag@r/clﬁnnel layer are not
5 fpemdd aoonet pard, eamdna:realeimomghly gndlop replaceably arranged in or on the
ar bon

cb@qﬂeil?qysg:}enﬁléﬁgplgrﬁ Q8 P{)B’H% @1'1 alﬂpragf containers and/or the one or

rﬁ&@zﬂﬁlﬁ”’stﬁ%“%@r REY éJERl‘gEabl@ into and unpluggable out of the elastic
phenyl et hyl am nocar bonyl group, an
layerysharmiel/ llay@( hihea pien gcmom)ﬂyid eomdainers and/or the one or more fluid

st A e B R aBE R LR egBer Borey fnd arthn tuia

10 cofdctes withltheak SeabOdne ﬂhmi cB4hnkDso & to receive a fluid (educt product)
2,2,2-trichloroethylamno group, a perfluoroethylamno

fpmo the flaidyehanae] avd cplieshyt Bnthecograingy/ling andier ytp amlenss a fluid
(Qciu%ﬁgreﬁ?%r& Q!ﬂ'ﬁﬁl\q %W'tﬁ‘é“cl?&aﬁé%?e ifffo the fluid channel. The fluid

am no
sﬁarzﬂgchohtammk ayd lﬂh&l’ﬁtbﬁg@ l’imesgﬂllﬁwpfoﬁl D ehdré enddulee dedi@0dHthe fluid
In nore detail, the present invention provides a

rEigasd thATely JREreRsiRg aﬂr?xﬁ’&ttb’c‘é‘ﬂe?f’ adnd \furthey aplw dfr increasing
15 sﬁ)%%v@a h¥ify b%tg(%hgggﬁ% {thf:rﬁsdlﬁl@@s%d R thfd Ao g%ylﬁ%%iﬁftloﬁr{o the

uns trica a cyanati ng agent
planas guase- 20X clmnneivla)&rkﬁseexamﬂleathb iftuidh storage dinp ¢ thbe being bent

PR o ch Sl i obane) Ak Poled | an For example, the

chRRIRECAE F6kmked lhmeb&edhﬁﬁawﬁ ah Emktaan(ilah)ou%t port. 'H}aﬁbﬂ{@ of the
oxoal koxi de conpound represented by the general

chufringtsdines) sepate ﬂulﬂo ehanatls ymaje b wenhéctethwithegach sehereth any

20 o P eRhoeioR: S il FE b Snlle? R e pypunced on

tﬁdlﬁfabhéltlh?& SO 38l toMTidgp twi disSordiecied {(Segeégatid) Plinat £6id channels
than 2; is_an integer of not less than 1; and y/x

i ghe serirteég@ Forc emple 3t deagh By ifpigstorage sﬂ@amrsélrr@s can be
Iﬁ RRE R eBL o6 %M@%@& At therSMind lﬁ)ﬁ%lgé} Eﬁ?ne q&)latfd single
erocyc

enyl group, an ar group, an aronm

cbamleb or alamlsgt| to @itlos wham@elsaw itiax tha cdraidge. Boroenantgple,an least two
| oxycar bo r ou each of ch_may be. optional
25 f@‘ﬂ%%'ﬂatgﬁéﬁf“a“{%ﬁ Bibg munfes inpSRHE FRCARiE path s soureé from

thd SROALIAIRLARI ah@/or- Qétmtﬁnﬁﬁz{t@ at R gmg@ Buld eg%#@xth%vc%um be

a substituent; and A represents a hydrocar
Odmtmnﬁlgngitlgnmqf \pardllet’h meentng rstnr@ec eorsanezles including all

haV| ng as i c.carbon atom oy axi.al. asymmetry..,,.

ToophifHos RIS (E RBTEN: STPIARID (HIARRgs Within the
cﬂftﬁégt')t It1 18 ROt JoREibleSthaoiwoldH thére Uhad Istbrigereoh&dner& Bnd’BEtwo or
enbodi nent of the present invention, the titanium

30 mase rﬂalal Rtgmgeém@@hmgm df fremrthe smﬂu@cphbwlql hlé 19g@18tep@ﬂ81ble that
f I
B ol S NGy JRaBBabPrR mirSHYR' {08 tnes are

arranged in the channel layer so as to source from a dlfferent fluid channels and

terminate at another same fluid channel.



group as defined above. In one enbodi nent of the
present invention, Ra may be a |inear alkyl group as

waoledosnesdombove. [0047] In a further enbodi nentrPof/SGHes/000072
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30 chamqed iy ppgsyurizgd o Agcardiag| tp

present invention, the titaniumtetraal koxi de conmpound

may be Ti(OMe)4, Ti(CEt)4, Ti(OP") 4 or Ti(OBup)4.

[094P] Fur hesrd; tB'ah@ﬁl'ei" &ﬁﬂ{ehp)ﬂ(ﬁ Sepdratl c]%annels can be
can al so be

represented by the genera or mu
camdctedvia hedummynthefmisc @ njwoumyl cortainke opa elmenmhy line, wherein the

t 004 | f I
SR feptaand t?31%4"|sgp9§a'%ﬁé®tela$rr@a”l‘éa$‘qz§n3s&goapsampledﬁherem
BaibieOnBhge oTURRL ichMti@st / b, GheUBumAS %!uﬁ e@éiyuse@f {ohedep the

above, X is aninteger not |ess than 2, is an

Wu‘@ge/rﬂuai d@nn¢le§b)scd7fblnclied amtll ythg seeri sfplaess Ot 1with a new
SO use xt ures of
]%{A%%Orﬂtaﬁrrher&%téﬁogp& 3{% %%’FPE%E?%E 'yzg&/gmc%sa ‘es of

speci es having a certain range of x and y. [0050] It
IS _known, that by reacting the titaniumtetraal koxi de
Bound r Aewdiagt él mpthene cmbedimegenar plurdlisy nefl dluid \storage

A T BB P14 1, e e

conpecsd ih %néty viaha rbaVenegfidr éHanhél] Mithaa (hitrofeddic fcﬁga being
exanplg et al. Inorg. Chim Acta, Vo

gpnneged thegehs Weenoép@w@ﬁm@daﬁert%nwh@ qffcoaqamwly@s anaranged
ﬁé? eafﬁ'au‘;}ﬁ?( Ynd R iGfbés BF ct)g fairtefPtidbY 3k l%*%ﬁﬁkéd AR e chip. The

ues o and y 1 n the above genera
Gmtalws/hbeﬁt alamged diefmectlmslaplrbgpedm&y oomteiel th&iem a reagent or a

one- si Sol [.t is co hat, .vari ous ki nds
SIHEL LRF st libss BESREGh BRUEY Ahe Gk dPREche Smpy. During
dperdtivarof théSirp HRTeRAR ahﬁ @th 51%% Punyft edﬂdﬁ%ﬁ {HeRi4Ad are

oxoal koxi de m xt ures can
qodlegted tin Ve eantainersitines mnargodr@ﬁexa&les:h(;f aﬁcfteemmphen oY/the pump

%5%‘(3"“?‘65 ﬁ?‘a@l{nﬁ%‘v’%ﬁ‘& chrofic hiefiin By b Py from the

caetRdgel Fbr ek &tple/tht Belea® lohe Huflf cHahiffel RAEBE firmied €A £l0SEH loop of
a reaction mxture of a titaniumtetraal koxi de

torsyBstaptiallyt gongentee cisglanasc pertignywhich are connected with each other
&y;& dolibl ¥ngs@ titaniumtetraal koxi de conpound nay
used after 1t has been isolated fromthis reaction

m xt ure. In this titani um oxoal koxi de conpound, x rray

rom2 to 20, for, exanple from2 to 10. Exanp
l?ﬁ%‘{leof 3oy 9f threab OHEFEEPE‘“?%‘{S RipMraliy of élffeaent s may be
, y |
s{téﬁ:@'@q&h{(ﬂm g sﬁ&)l%‘ figd Eil_ll_ﬁg{ ( vifert i Bﬁie[ (ﬂ‘fﬁ%ﬁ ﬁﬁﬁg fn@ arranged in series
andtase) separatedk fmmdwch @}ﬂt&inﬁn examiplea the| dﬁfﬁ‘ﬁm] {l@ks ka? B separated

b ERPL ReT R A ssait, Aie Stk e ol B e gerS s For

exahpld)@hé kihiratihg! flkid Nk WA iabl @4l 0Rr IREAPR a A
P Poer ( s % Bnd The TTkeatt tan?ﬁnﬁ‘ ALNIB 4A8 nitrogen or

mwes@mna@r [clumgmr aJliquid) whichi h& weryl lowe sdlubibity or is

i B W Tebdhl 10rine SRR 1P el op iohatiyely the different

ﬂ’lﬁdﬁdﬁ?&ﬂﬂbrbéswpbraﬁﬁl lina thin 661l ®hicEBrdaks viRAdhé AAid ink@e fluid
and a titani um al koxi de heptadecamer such as [Ti 170
Kgl g]lenrhg 1§ ippssible k9 store within

cﬁxgy'eﬁéj Blid SfhnkNa tpnﬁalﬂ?t& Qﬁ’ff&fen H\‘ﬁd? 'il?e?&ﬂtt pr'o()ld%{kt 3!1 %{}nple but

nevertheless efficient cartridge structure, wherein contamination and blending of the

respective fluid with an adjacent fluid can be reliably prevented. For example, several

reagents (washing solution, buffer solution, etc.) may be stored in the fluid channel,
9



produced froma reaction mxture of a parti al
hydr ol ysate of titaniumtetraal koxi de and an optically

w@edosaesobs gand represented by the general fornedBSG2003/000072
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or a titani um oxoal koxi de conmpound represented by the
above general forrmula (1) and an optically active

whigAnge f B{gé?d}tae&rtﬁﬂlésé‘ﬁfﬁﬁf& a;ﬁgﬁmd i Q i
In the aeglovre general for a ?’Ihl ? R2, R(%béalhglrhghgr%%emon

wirthope edéd of ithe Buidyobiamgd rsuch trat when diekfhid ghanne] ispressurized the

al kenyl graqu .aryl grou an.arqmgti.c heterocyclic _ .
{GPBTY eahaie KPS I rEerERiapEs i WP ey ke alcped in the fluid
Hafhiél, ThlSs, dhKRXYSEHPR) Yhe BaBHHRs ffe Rbredlid B YRR BRIANE in their
group, each of which may be optionally substituted,

qder ofi yse and yn therpergspondmgeyohumeirsfninediinatbo ussay fovowlich the fluid
DL . and R4 may be linked together to forma

ri ng,gggsn%%% gg'ri ng may have a substituent; and A
represents a hydrocarbon containing group with three

or nmore carbon atons having an asymmetric carbon atom

19023k al abythaebeye embmlimpnt; thesingle fidathannal can be lgennected to
. | L en. ti onal |

SN 00 R R P e s

ihake sigglt fluid 2Rarmal baweat he®thek side ebieqtl ad thé pluidlity of different

arb at ons s defined above, |n one enbodi nment
fg‘f‘% gp% cxample, the werkingnliquidh gamy bg inegtr With regergkio therhapggl layer

b . 6.t L

B LIPS Sodsthof SoR@D Bl A WEs® HEP cdimble: fhe'Porking liauid
dadrthdplunality of tifferant flubtsecanbe Behardt3d frooh da¢h other bg an immiscible
| i nked t ther tao.forma,ring. The.rin y. he .
sepitppioe (BRE, 1HSH wioding iy fvnie Hanidt orra pebwdthe differen
fliid) thBYdibreAt RIS BREYe Il 1 ' naﬂé i
prlg&gent. iTnvren%i on the gfilgﬁgﬁcit gn%\i;gf‘%gg@reggxﬁ ri gB&anB{/egﬁmzed
werkinglliquid. Thes the puaping ¢hanugl candie kept dreg-oftthe different fluids

- [ [ ~ for exampl.e a,5- or 6- ered ring.
( gﬁ g;o ?ep g?tls’ce PP & RRET Hayd ﬁﬁ%/%ﬁa‘{fgg 3% ﬁfeﬂﬁlég élbeg pressure
rbquittdl. toTieshathe Mifferenthyelae eas Mg cliip NBorMeyankifte, thefone end of the
exanpl e, a 6-nmenbered ring, that Is, a benzene ring.

stle digidnshemehsan brandiertBufluidconnevkedta Sigcmspltidic chip via
B Did et Nervitd B kbt chanEh RN REARHER o the single

thad zharmel iviega (dunmhy skddchi cant beereplaeadibyca Byidl st6migb @Ontainer/line
ring). is for 8’@ r.e Etectivel y...In one enbodi nent of

OERE 3 HIMPIG IR BRIOrbie ATIABS PUTRis OBEAEEn oY PrgIDle, the
IRl of MR §h A8 S BREinOEan BR iR g&hnrggl?ﬁ%p ctﬁﬁké&ﬁbﬁ l\5Jiff1?zan outlet

as descri bed above. In one enbodi presen
of the ghipowia Yeh anptheg flnslyclinanel senang tisva drip ohtletechannel which is

R O LY T T TER -

CORAIMRE/MnBJ whidhU Rowaidy therif e 'Prb&uct 2h0QRe Ab@HfPletion of the
havi ng an asymetric carbon atom or axial asymetry.

CRRTIdgRPWRD OBPAEPR.. t he optical |y active hydrocarbon
containing group may have 3 to 20 carbon atons, for
exanple 3 to 10 carbon atonms, which nay be optionally
[60d6yt i t ut eMlccording to another embodiment, a plurality of separate fluid

channels can be formed within the channel layer. For example, a different fluid can be
stored in each of the plurality of fluid channels. Further, it is also possible to store in
one or more of the plurality of fluid channels a sequence of different fluids as
described above. For example, each of the plurality of fluid channels may comprise é

circular arc portion, each of said circular arc portions having the same radius, and the
10



[0058] As the optically active hydrocarbon cont ai ni ng
group A as defined above, optically active hydrocarbon

W@ onBaigwsg groups represented by the foll ow nechsaEoshooo72
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fornmulae (A-1) to (A-3) are suitable. In the formnul ae,
parts indicated as (N) and (OH) do not belong to A

Afddiat SR ?ﬁﬁmns g)f hd Pg&?ﬁ% A UL P Phhrfe yb%ﬁr%)qrjranlge? along a same

groupcor respondi ng I'n the above Tgenera
dirwonla path( I this exanple anAnd $ohmndﬁ @acl &hE phurality lo€ flahbstannels

r%ﬂa EM&W@I&% gewarapgﬁ; Wﬁ%reg}n %HR d%é&ﬁwegég bggrpvided
WitiAHRhe ﬁfbu@e{rgﬁﬁyéiﬂrlﬁ PRvvd ot R it @:@/é@ﬁ%@&ﬁmé plurality of

group or an am nocar bony group, eac
fopd |Chamiellsy Fsmlwampm ¢iek, othmoemst portioe offeaéta of i pllacala}n of fluid

B, B AT 5 b MR 0 B

sBBstﬁt&iﬁll@dcdrﬁ’pﬁh@& ahe4fee @hap@@tpbnﬂfn Al latR3hoR Df Huid Ray be

carbon atons indicated as become an asynmmetric
stased oy the [reppecij veAtuid ickarinely rlfmpendmrmrwf el gbtheaxhlrallty of fluid

Bty S AR e P RGO D PR g PBLE: g sueh
a@fa)ﬁhlcﬁddhh&pfortoﬁﬁyﬁ;gw&%ﬂfabﬁ@Yéan%e%iﬂp@%a&eﬁQnmde of the circular
aryl oxycar boer/qugroup as in the above to R4. I n one

rafth 884 reant bo eorpiceted with ihe respestivenendoportignodf mech of the

AR5 e g Yo B NGRSl BASER ¥y poin
Hab tilkee shnt grlieand the foiricatap arci pigtionsheze lairagigedealon}ea 38me circular
allp %ch hydr ocar on nd t e formed rin

% mai; be
math, the Aluidsnetercdda the different,tlpid ghanngls sam beHshusred fo an assay

EAm e WL T
el énméae dildnwéteherculan fatir [ﬁwr s(e@bﬁ) Sevoluiloas rteertleyr seqheezing the fluid

R EurTig, 1 £ 60 Pl ke R RrRE 1B DR Rierid iyt different

flulY Rbhrdls sf&ﬁﬁt&%ﬁsfﬁ'bkypr@ﬁﬁidgenﬁytﬁﬂ@(iﬁésbﬁl@ aentms r\w)ﬂg each

group represented b e above general fornula (A
presgingrelanmens bﬁm@si@dncqud ¢ given atp,chaprel Ao} livwi ng

formulas (A-1 a) to (A-1x), their enantiomers and the
l'i ke. FLU D CARTRI DGE, PUWVP AND FLU D VALVE ARRANGEMENT

[0625FRI PTI QhtdoBfifid | to Thithet egsetddihentest k@ninveh@drgsa tphurdlity of
fluid cartridge, a punp and a fluid val ve arrangenent.

seersaielluid, éhaaaﬁls &Av he éqm@dﬂ@e) theshanns] laysr Bach o %nl@aahty of
fihid ¢h eih L(ﬁ‘}{g‘lllan ar@{cﬂfa%té‘c \ﬁ(gﬁ{o F&Uﬂd@f”&“& % rcular arc portions

m croflurdic operations I'ng, mXx
Havingrthds bang raaliub, exd thecdiicolay amqmrtbcﬁlsmf tind yluramtyegf fitidcchannels

befhss areig e ﬁtsansfaao%%{%gd oG <0 pationtt cach Of fhs Bigfality of
hi® tRanREl bkeﬁ{geida&lgwmthﬁl e ahrtfladt fa N BRROMAl Bndet «Td to an LOC-

provi ding reasonably accurate test results rapid
chip, oviereip cat tleast tome .of the sod tportipns artangéd wthpetlmoamlllar path is

PRseit i e PRTEinp e L e P Hae SePHRE TR plpgel serving as
af SHAPNil N ERnAEIAVhidR i tShneBred t/ tHEUR least one end portion via a dummy

30 being replaceable by a fluid storage container/line containing a sample therein. For

example, the other end portion of each of the plurality of fluid channels is fluid-
connected to a separate outlet of the chip via a respective separate fluid channel
serving as a chip outlet channel, the respective chip outlet channel being connected to

the respective other end portion via a removable fluid storage container/line.
11



to a lack of a user-friendly conpact fluid punp that

can deliver reliable flowrates and a user-friendly
waeopatto9d | ui d val ve that can reliably regul at BCF/BG2068/000072

flow. [0003] Conventional punps that are w dely used

in research settings are nostly nmechanical and mainly

Dé&ehiitg ot fleGp, RHEBS 1R REGMITY {oCthRUERBodifSRUEA Biflused for

source of pressurized gas or vacuun). Syringe punps

pesformdilgi oailtinle @sdaye Withow single canttidge ip pexattel br cpuresused for

C mai ntain a specified .gauge .pressure. However,

REFOUBg frdaele AsaY WHichgsaw S MK Bledgouts (e PP den

the user with establishing | eakproof fiuidic

connections. On the other hand, non-nmechanical punps .
5 18028 as el Aeqordikg rietanether gwmbedimant| thdcat Heast wpedfluid channel is

fluldige, connecti.on he .punpi ng action is driven by, .
B oG BT  o AB TTC <y AF R P Befel 8 drpep uias
avé Stofddeint the de Feast Idhe TR1i P UhdmeR afd Wiefei @ WotRinkgliquid is stored in
nol ecul ar sieving and work based on the principles of

the aldeash enerfuidschanned between Hreortheriend thesopfiaad the epeyor more fluids.
r | R .

LD ok USSR kTR o1 i

10 fhadrposiptdhanned ok Gtatingthe edtirgd préviure & push thb difiieremti MPds into

action_requires high voltages typically delivered by a

agd jopt, o5t8GERPs uppl y. [ 0004] M ni aturi zati on of

mechani cal punps or mcropunps has been an intense

field of research in order to attain truly integrated

[6029]or porAaiordingyitor afother cencbalyratenm. plinaity asft circumferentially

SEREStshaRReTD ot ABEEGen BF rag B Dol S iave, the fiuid
15 cadfliigd Aiteler F@xﬂﬁﬂﬁﬁg‘hfplﬁxﬁﬁtyf&cﬂﬁiﬁ Yioseel iy cHhtafifely Qhnected in

(difruser or check valve). Mreover, actuators driving
semes wiAmthe @huralysr o€ chamelsr or ehambers | andurespegtiyely comprising a

m®chani kK th hani i ch n b .
RGHAT AL s, YRR ot e GRS i s

linkgcomamenanling adesRoBVETRES €nd RrviAg bE £ colestiorPénd, Rkerein one

earlier mcropunps are made of sem conductor-type o

ofdl Fwe cennestign endy jscignflud coppertipn iwing fhsidy ghanngkfontaining a
ot : . . i Rt _ .

20 AR OEAT 1L SR LBl gy s i
fhuid storagk dinas/eorsdinérk whiicheayt kenneated it beries @ad cambey fluid-connected
rovide |Limted vol une of displacenent givep the pu )
o ORE g, tAFRATHR A8, SHLHEIFE RS W?raﬁuﬁpgﬂ@s%thew@er side

Q@888 in ﬂhfd%&nﬂ@ctfblﬂ RRAHE! it 8 cidlell R prisiRARE %sgrgl?g% €uid. In

fabrication disqualifies themfrom being consi
this spegs tisl fuifl chabicbbhasng the WOBE]lighid thesnn cathexclusivelssgve as

25 S RRAE Shav) TP bgt e ppiog Bhd, Op fle fonised Sater, i
plBped itd! deerobyt push ke Hhids Bkl the Bald H6rapé 1ihEPcodtiRers forward

actuator whereas the fiuidic resistance increases with
apd dnte ke awspy: deviee lif thg fhwdsrarg glored downstream (of the pumping channel

FSHRFPIARre 108, AL yERE 06 BBk

pUBRin floidbeii©fréd of sl gapsdredif BEdlddy tHealowi gata i edsker to control,
integrated fluid deliveg¥“ Al t hough, this integration
30 less flyid somtamination geguss, noflluidy are tyasted ad ihigher bagkpressures can be

abRRb e, Fo? Q%ngﬁe,b@acﬁ Qi er Wah BO \Hi1e8 MR £5pataR8e Mhid, REch as an
punp pertor ce.

inert gas, being immiscible with the fluid in the respective fluid storage line.

12



[0006] Thus, it would be desirable to have a conpact,
reliabl e and neverthel ess i nexpensive punp and fluid
W 200881888 ch are suitable to be used i n LOCt ecPCiBG2P8/000072
[0007] To this end, the invention provides a fluid
cartridge according to claiml1, a punp according to
m 61, I r tg,ac a
[gg?mand a f édrglhga}/(?ra?ﬁ E}hgf a% ?)ér%glB ﬂgthf@oﬁ% éa}\hm &Htl&l qumP
dempirises adidid diarteidges acdordihg té lany of claer aboveganbddimentsnwherein a

P A T WA o o o
théivid AaRriALS %@' Rfere {HRSpuF & er | oY -mésogt ledst one pressing
sui tabl e of “acconmodati ng one or nore fluids
5 edmmje the( 8 Jeastanpt @fes¥ing plouient tand) thei fhuid Imrla’dgd: deiig movable
d,ch [, th i tabl f
fBlRfre o3 eEsHeOBasTI0 oviee A el s OP G NE o sl laver
dah 15 RticdeBy €AY | @dprdsb@r aldyig athb Offvid v %ﬁnﬂeﬂt\ﬂ%natﬂeo Pressing

ofthe punp and val ve arrangenent w thout the
elerpent apdthe fleif cariridge are enqvied nreigtlveth rea¢lepther tocthereby dompress a

SRSRIBR AT O B b3 PR DGRk

10 ledzeonk pepsiagtleireyit &id the E:arﬁ'mge'Ehﬁ‘ b YreesedCazaingf ¢ugh 1'otJneP Recause
tg{;esent i nvention_ can be used in LOC technol ogy an

'dfast 08e Preseing elrment imdepresa theeslasticdmyreai andbypwhich Mweat least
%%g{s %‘éi YosttdCk Qi &{n m{iﬁéderei’alti%g Q{}’%B&{:éther to cause
cco ng to an a

thenptmsmg rmlermerft ltolirelativaly mriostg @longrthe lflaﬁispmnp lchamrel. Hozyexample,

wi t hin ch at. Ieas%g) |rcu erenlally seal ed

the pressipg &:‘ﬁﬁ’é‘?ﬂt i'$ MYPe RYEP ?hys%%“%fess a
15 BN OL B Ridphg a*s%%ﬁ?’;\%*‘gwﬁii” %éa?%"gp""@%‘* Palmively

rgﬁatmtlwr cartradget wmle dfeeping the guessing| elymnent ﬁhad aFulth,stt is also

one, f | ui d i s defined on

FRAPIE P iy Cledinpeis B g e o Bles PR P, thegpum

ak@itingad thé PpeesehdmbEmion @hﬁbehﬁaﬁi Qs atrﬁ&%mﬁalctimnq:l fIrne- called

For exanple, the rigidity of the substrate relative to

lathen-ghips aprlicatigrs: Kozrexsmpledjthe pumpyean beopetatesk paja peristaltic

trat i aq i [
20 i, VAR50 ol e B HE U0, BRRBAGEAAL o e o
reduisdi with 3ysemshyving adgbpurateeshnvp and h&epzha&kﬂlﬁd saffidgd€an be
supstrate and/ or of the elastic |ayer qor by inserting

aypided Dyg tothe ahepsdesiandhe pgmp §€q0ﬁ§ng fothe; pg?S&m lvaﬁt%l may be
f

n?east H%%E{ ?% atg ;ﬁlﬁ% arﬂﬂ?e\ygﬁléégpgs%gﬁa 1n-£r1'@hzﬁ}1e manner.

For @xmpbcaldmposﬁﬁc ﬂaxdacqnlndge che bauséde:asmecfhmd tartridge, wherein

channel s a re&t anqgul.ar .or. circul.ar fross Sfetgtl on

25 thffhereé%gg ot iopeh thi dYiRE AFYiFg ateendHEbloRarts Aidthe pupp- In this
cBded ﬁﬁelt e dp@fﬁbh oPkhd PABng thei Hecigrilgher? 4¢ retléhkéd §9§15the elastic

not have to be the case. Grcunféerentially seal ed

lapsaand theatsed Hloid ¢arridge kedispoised mdcrcnlpmtlar another (freshil eattridge.

F@Z the lch nnel |a 3 t hat taﬁ’ uid chann]gl IS h
FEUP&: tHfEﬁSWy ?‘B%‘E&F%BS Ard MEtOTIPYS PG Fhiyess shoes

vai6le atgiiged afohgt 4l préssed %Eﬁinﬁtatﬁe R R pERpaEALE doyaﬂié driving

stored therein wi thout |eaking or escaping fromthe

30 deviged channel . Since at |east a portion or side of the

fluid channel is defined by the elastic |ayer, the

fluid channel may be conpressed by depressing the

[60313t i C | ax&ordidf o hh BinBodifveht btk pump of the present invention, the

pressing element can be magnetisable and the driving device can comprise a magnetic

field device providing a moving magnetic field acting on the pressing element. The
13



according to the present invention is easy and
i nexpensi ve to manufacture. Therefore, a set of

waoleeposss e different fluid cartridges nmay be PEDYG2DO8/000072

wherein each fluid cartridge is provided for a

different assay. Depending on the desired assay to be

?@rﬁf) QLG Gink 1§ (i€ SRBELiImERt {5l daby t&ﬁlﬁﬁﬁﬂ?&We and the Jre sinﬁaelement
assay-specific or application-specific ¢artri gé3 y

arivke thebdrivisg dlevice tdperatel aimast ooradifieg. Inothehease o€ siedisposable fluid

' ti d . b ' d after and repl aced
SRS 1 S QAo o S TP Gos BENE QST g8 08 i maghetisable
i BRRent el &Hﬁ&d%%@ﬂ@ﬁe&ﬁ?tb?%@fﬁﬁéﬁé‘ﬁbmd’ ﬂevice thereby

ormed within the elastic |ayer, at is, beneath the
wehpsingshe prassing rebenesst fromal thebelestict layer| sovibat tharuset duid cartridge
t.hereof .. That | |, sid of the. at |eas ne fluid
Al Tsed Biadioeh b dlo iyet Hbis Msogbraviedy gnugly remove
{hi ipFessitip Glkni@t by appKirfpldiSéxtahal RR%0 RVErcbRAk thddRbfndtie force. It
formng and limting the fluid channel. For exanple,
whtogetbyr with

isralsorpossibledbei the pressing element Mmﬁﬁc@aangbﬁsm b
BE AR il B0 2 4R M 0 SRR Bne Hemen

10 ¢hnitel énolpsedimabe dirttifige0 anot her exanple, the fluid

channel may be fornmed within the elastic |ayer by
providing a groove on a surface of a first elastic
odyer and V&' {had Oy .S t : :
igro%)e]:/e Wi tﬁlyéaﬁgecon %tfoggt?{gﬁ dg’g’g‘}t? (gggweé'gﬁ%léeg,gorp he& to this
ipvedion, theeypressingrademnete dndyybenmoduindiobect, fer exaaple £bhlhyiathe case

TR SRS A TS e s

15 abdsdd/fenl A¥E Frohdthd eHSHd fa§6 sl%riﬁﬁ%e L&g]f‘fud OafRigdicRgbe fbﬁ)laced

anot her enbodi nent, the at |east one fluid channel ca
ea degsh mng. Buring dperation o he pumptthe belbfis synpily daid/placed on the

substrate. .That, i.s,;.the at | t, one fl ui annel
S pieticR o8 B Oy bt o i Ay e TR0 Bl Eormed
withiat thatchanrfeD laye anléréin folligftheWeinenban gl baRLs &trolled by the
Gf)ar_tly formed within the elastic |ayer and partly

HHing deiicehiThus, hide shabls suesessively wdepresseadhe fluid pwpire channel to

20 %F%Eé’ ?@I&l?}rﬁgé a&&%&ﬂ%{bﬁﬁhﬂ of tﬂg hh{aeslﬁ'(crillleé %%“?’ﬁ%%?‘f‘?& the fluid in

25

30

ayer, ere e | ower
thé dlnitepurhp chieehie dispyaced el s udry thiedrmourn b fluldedisplacedits the ball
ateral sides/parfs.of the fluid channel are
e R apmiedanie S BoeR hethg bgll apd/or ipeelogiy of e ball may be
wiRd! TR Size bPtHRHAA dePHdHDn the sfz@c%s?&@cﬁ%h% e uild dHbfhel and
channel 1s forned by two nating grooves, ereln one
igselosted apprbpriately. on the | ower surface of the elastic
| ayer, and wherein the other groove is forned on the
upper surface of the substrate. According to another
[08331P! e Of Int dhiyS FeRdAbvERRbodknYs $fBe beﬁE fac&dr8pRE itle present
of the fluid channel is Iimted/ defined Dy the _
isyeniionattdeashh ppaion ofithe Buideumy cheangd zan baverthe shapetofd circular
b .elastic layer. |.n other words,.in this ex le, .
iR e prestiPraiemipt KRS sPly B eddiy ie’d cicle
Halvthg theesime diahatd a9fthd ¢ifcuirasd péirtibayethe MA@ HBIP chikéhel so that
roove is covered/sealed wth the substrate. Accordin

using qach iyl rors somppleteogirauiation calengdtheeoincle) dhe pressing efement

S5 i P AL AP o o
dfftbe Suidspungi ehahelad higs other éhd, ofitie flllidpudipdhiahsel. Ab®rding to an

fluid chapnel js_fornmed by a groove provided on the
q¥xgpete ofy cempgdiment, the driving” device can comprise a rotary element

provided above or beneath the fluid cartridge, on which a magnet (permanent magnet
14




the substrate, which is covered/sealed with the
el astic layer hi any of the exanples of this

wendpsdisvesit, if a groove is to be provided i n PAESG2008/000072
el astic layer, the groove can be fornmed by machi ni ng
the elastic Iayer, by suitably extruding the elastic
g TR N QPR BR flon Y Rrcuhor Bl path
suhstawmllfyocmmddw withcthe rmmgar &t phitig, ofethe fludd pgnp @hannel when

ul di ng the subst e la 0012 n any
R By e S Fiated (o cial; the POlya) el Gbn B 2 catagpdisk or a
@{aa;z b@r‘ff%el‘%;yc Brovfdéﬁ tﬁd%%@bx%ss1ﬁ£@leﬁﬁn§%‘ RagRfsdvio i gFess1ng
roup consi ng of a silicone el ast oner, or exanp

5 gtmcp@tbhy’.asly wRugtbal olDA/Ey¢le pglsynpigpotgneg the rotary element. For

Bempleere SPisBend T bfote BB, nEh T o e ghe Bl can be

4&ded b#iﬂﬁéé&nﬁcmﬁ% p&difegiMhar PEfdce WFtRe OMIBR! o v the force
exa gsrfluoropol%ather ( PFPE) el ast oner,

appli plastia &ayer banthe mrngsnng\/ r:hwenhélm zotary Tiement and the
le‘tﬂﬁgéé éuia ?é m ri)e s?mgﬁdrg el'rgleaﬁ%/g ﬁ)a% gaglférllgl.{.lﬁe ax1acl (ﬂrectlon
10 oflths tataryl amemnaud & saryhke felocinpesiherestigr cleth@ B¢ rdthtional
any of the above enbodi nents, the substrate may have a
spefiss eh e rotary eé?lﬂ?fﬁrm%b‘?ef" - tFagther, pEpin g, etfistency (lew rate,
th
pi’%{rl]%? %518%5 réqsg)u?#]gsg%d g a@ﬁé?tfn %b ap gtﬂggglﬂg@f‘(ﬁ{ e elaétlc layer
aithemby taifpmg muteﬁabpropértﬁ:sh ef thebalagtaher a:[dD&lHy} pfdpeﬂyy:hoosmg
of the g oV, Snbodl sub tra |qa§
SRV Y ,BP’&’(Pé: §s8 ,° ?ﬁt‘ﬁ ®tan have a
15 round shape, for exanple a circular shape, a
rect angul ar shape or the shape of a polygon. For
[80341p| e, tHewevessitiis dlswypossibtedthahshes pmpruses oolayndhemecontact

ar sh e but .this .dges not
R e 75 18 e B 1L cERBE it Jh N la ot U Gl and
?ﬂés@m@ﬁkfﬁﬂeﬂ iy GRNhd&/pfaRSA @faidstMeachUb@ePTby a mechanical
ferent materials. The substrate nmay al so be a

ce@ﬁwzﬁ sugh jag peclamp wpihils the eartsidge and/ehdie pnessing element are moved

20 GFROCTERS 0 BB B 5 Ol 15 v

tb efnplosy aacombinaipiedfl botisdunedctlandield €oreeq| e, the

el ectrically/magnetically inert material can be

S|I|con or glass. According to another exanple, the

trlcal '
O ¢ par o RS Ap3e bR TR (¢ pithp GERHRE the present
imeenéipn,ah . plEalitye v sppacate tfhid pompnehanoelsanay ibal fooaed tvédthin the
eIe ed fromthe gro copsi.sting,of, an act | i .

25 cfgipfafvers RS carh b b, RLEHYY iy RUC DITEE himifanporprises a

cirealay hideidMaen, Yadth 61 £Mculﬁ%é/ ﬁ@x’t@ﬁg‘ﬁﬁ\ﬁng ﬁﬁéCQahﬁ r24i8§, 1 4hd the

copol ymer (Cfi) and pol ystyrene. When the flu

crgvlar prggeortionsigbthe; piunahé' pharmelsl’c@ufg mangeélakmg a same

ar r.an nt ., agcor dj Io t resent |nv

cJHkiRRPEE, B Rhee tis in evgef% SRSFLt FOa; Sl proider] gbove
oe! bemiath ame ﬂuﬁﬁ%ﬂhﬂg f'oﬁ' WhildViaCanadee @ehfiddedt emagnet or
made of one or nore of the above materials does not

30 elgciremagnetd imwaﬁcelly iplacer whisheis fretatedplpng aheirqumderential path
t t .
shifadilg, bclilthy; Pfin P IR TRl Sflep, e SSRGS oty s

efribotditiént) Ey wiolvihgt the pressing element along the circular path along which the

circular arc portions of the plurality of pump channels are arranged, during a single

15



magnetic field that acts on the pressing el enent.

[0016] In any of the above enbodi nents, at |east a
w@ooosiisnf the at | east one fluid channel canpPCT/SG2008/000072

longitudinally extend within the channel layer in the

shape of a circular arc. In other words, the footprint

Bl OF e Hhetoifi BRRER Y tial ThoiBly A6l 1ARfe Bty of fluid
pimp elzsmels cppbt suwessivelhdisplacddeast one fl ui d channel
can longitudinally extend within the channel |ayer in
a spiral shape. Thereby, the avail able space in the
posanel | APhEamAe Sk, Veikie dat BELARYY GG Gr an
he ‘'overal |l size of the cartridge and inhcreasing
5 ¢Jestysamagneseant hrensedfas thOomghet! H annsteatfontagretfisngal agthe magnet,

BP REREh dieP SRy ah et befapo 0Pratip ke Pump. If a
irflahé@it rhakneh R $sell a8 th& RARRet! Rintaghatc sH8dShiPst ﬁmea between

i gh percentage of the avail able space in thHe channe
the yragneteandishe pressing elgnfeot attar openatiom of thg pump amd may ke removed

L Ui herei n therehy. reduci t.he. overall siz .
kb8 bIRE oParkliSh SEud S I8 AgdioR L Mamaagh: Hhg diptance
10 BetweaDithél madirpenlotepbiddtingNeleinbM WRINHE! simply varied thereby
shape/footprint are suitable for storing a pFuraI ity
rsfucing/insreasingmpagngic forcenting on dhe pressingcdiement! .
However, it is also possible to only store a single
fluid in the at |least one fluid channel. [0019] In any
[003T]he abolmeangrdfahk abiveembadithanodf the gumipedtdrdingrto lige present
provideq in or on the channel .| ayer sQ as to be_in i
YS9 iR BIY\GORIPTIRa@ Bltraliad Disaung Flsmentsh Thieby, in the
X [ [ MOV i
15 6 EE iy A8 S Shaie Bulp SERRep Raf W uiFGstd and
soxaeih/deidoriom operatgon ofihe pubnpt caatbe dchiewed. Ikahe easamyfingyltiple fluid

A ShDon g i SErPeR e R i e ifrent nuid
pin QEhGRIs THR BeAPaMpEd Witndltddedidly. C PAIKdrS il RhisN€mbodiment, a

chem cal or biological substance and for purification
rwralityeof maghets i may by ipsrvadpdcen thetanindemertdcomsspopdiog to the

20 1{1%21@50? %%s“{gdéle%é:rf?% p can be directly integrated into

e ayer, tor exanple in the elastic |ayer.
Any mcrofluidic chip known in the art can be used in
the presentinvention. Illustrative exanples of such a

[B938101 | ui dnany it the shove gmbogdimenty of the pump gpeasdingdo therpresent
it ifihy e Ui e et Aehsr Benll) pthae 02 hdpgtid system o
rhifie piunlbl .dfcrrezemple, thJIENﬁnd]i’él? lﬂys_tdd_i camp a@ﬁﬁ)h_ 158 3dj|11§t6thg fvelocity of

.e. , & . .
25 (i BiReite LN duted oF FiicoReIEI iR Paern (s, o Ghannel(s)
TS Sthe hOAdIRIPEREeE mh Be WMiéd B ohirsli the ABWR: sap %lg(s) and

t
attached to the elastic layer, for exanpfie by "bo
e@tloreageatpFaer, exampleatie bindheldosystem siandst poipesnmeble and can

ta and. connected to the fl ui anpel..via a
PRt 26 G Fuctivhn o fRafral R EGaion Suateptpeed of
th® pdisihp llerféAMREGding ©AthE ts¥mPRY(s)RBdPieddtnfieshd SpeelTR protocol
elastic layer and/or in a rigid covering |ayer

30 gayanaHigeexaseple.ope dandheld syistes tan pravidewhicobrgyhiaput to the pump in
o'?mheg{tglt 03){1%: ag:tieglcgm%Xenk?se p'ro%cﬁ:rdt Wit "nFt% catS el. PS’uclt) r(‘:((e)mponents
may include a heater, a sensor, a diode, an electrical circuit, optics, a laser, an

actuators etc. For example, the handheld system can display a status of a protocol (e.g.

step 1, step 2, ..., or depending on the application it can be more informative, for
16



chip can be designed for nucleic acid extraction and
purification froma whole blood or bodily

W@ pivgs189bgi cal ) sanpl e. For exanple, the m creCT/86:2i08/000072
chip can be designed for perform ng i nmunoassay on a
physi ol ogi cal sanple. The mcrofluidic chip my have
. r -1 t Folch e .
A ((TP7 e P, NuBb RRELALAENS, Wil Fiion step, Nuclei
deichamplbfiedtioni stap, Hetcotiarssteel ) ahd/apgamdisplay tie fesidBf andnalysis
nucl ei c acid rificatjon. . The mcrofl uidic chip can
e ity REoTER R Ao ok SR s orobE st | i i ¢
operations such as mxing, filtration, extraction,
etc. [0020] In any of the above enbodi nents, a

5 [663%r i ng | Ayenrdingyo amptherembiodinent bEthegpugipeatrendirtgtanhe present

py@vioR 2 P B af e s Y ien feet eh BF arciiidhd Wh gf e elastic
16geteFonaxdnie!a FBMiRIRAANA RGP B TormPinohd Tbl &irlg494r in which

via any avail ab| di ng nethod. B 'FrOV|ding a
the ik d¢ast) onepeessigg qlepensfis apeonanedated Theyehry, amystated above, any

RSP RIBRAERh R 11 SRR Xy Pl e ovoves

10 thdalwset 1@n che bs yReveatdeth thidl enbediment)Yaffek Wpeiation/usage of the
di scharge through the potentially gas-perneable
nimpieariridgs, the prasping elepicat/is dissarded tagsthes with dheseasidge. of
separating fluid (for exanple, gas charge/plug),
t hereby preventing possi bl e cross-contam nati on of
[p@40jent s sAcdoedingitd hinothieh aspgdcaof ithe Ippaserit itiveltidnhe fleigiSvalve

of separating. fluid. Further,. a i.din or bital )
CRBTREN PMRIED fdinad iy eR iR i%l%g 2 %%éb?r}%v%lmferentmﬂy
15 sB416S AuROCHLAOES FstnledOhE bﬁmﬁanaf& cﬁﬂllr;m@ﬂkgw stubftfhté Rfd ap elastic
he pres ?ST

covering layer. In this case, si'ng el enént
layfer tfinedppuapanged ore theupybistratd, whepeinhtire svbistrateHes a rigidity being

cartrid n y.b iscarded,with the cartridge .
o o iy O B T D el ey P e g ehannel s
defihedlonemicast OfesiBE tHEpET blyl tHe @laStiO 1AL thOMuRI AVS arrangement

and/or one_or nore fluid storage |ines can be arranged

furthegrcogiprising & pepssing elemgat by phrchxthaslastic layepeapbe demessed at

I,C r ' | Wi opnecti on w th
20 4SR5t B ) oSO AR ity o
partialiyr eoristrict,dthet fid gchanitslt andrar driviigl/devick 8, GMechOthe pressing

re fluid storage lines are non-integrally fornmed
e!fﬁ%qﬁlt P%@éheoe?esacm@r Eﬂ‘a‘?ﬁw@PSSF‘&%‘}“}SHﬁﬂ‘éf‘flP@?X

| _ _ fmen qach pgher. Any
o?&ﬂé aesve H&%ﬁé{cg r@x'ir%gé()j(ﬂﬁ{eﬁts H9nd %t%ioegﬂgsda%‘; ! Eﬁfy} N6 fluid

ayer are not as one part, e renova
valve/aprangepérdaecdriing 4o therpgesdnt invemtionn t he channel

| ayer. For exanple, the one or nore fluid storage
containers and/or the one or nore fluid storage |ines
[06A] P! UggakiRrdiRg B AEmbEtRMERICARNE NAtE valle Bxli‘zﬁ}%%hﬁﬁtt dcdcording
| ayer/ channel |ayer. The one or nore fluid contalners
teytlery preseidnwengiony therpressinguélementoraadee miagnstisable, arslethe driving

and_desi,gned. f or commodat j | uids therein and are
R0 1GR PE8 o BONIE BReRe, B, dqiieSor aaviding: & Taghetfe field
cof@sldly s&indSorf e peeiSin @lethent 1 AmaRAlIGh caleQRd pleksihg Bl¥nent
the fluid channel and collect it in the container/ITne

30 tedepress ardo relpase dhe elasticlaygr.(educt, reagent, sanpl e)
fromthe container/line into the fluid channel. The
fluid storage containers and fluid storage lines allow
[06#2] 2 nor dnnafiubArthel @boe e@bodifiRntsl bf dhé did ivdBR arrangement
thereby increasing flexibility thereof, and further
aggqrdingrtg the RESSeRtsinKention, the pressing element may be a round object, for

example a ball.

25
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storage capacity by introducing a third di nmension for

fluid storage in addition to the planar quasi-2D
wekwaneos ayer. For exanple, the fluid storagePCT/6@2008000072

a tube being bent or bendable into a substantia

U-shape and/or helical shape. For exanple, the

containers are fornmed in a box shape with an inlet and

an outlet port. By neans of the containers/lines

K943k at e f upey ehthenabioye empodienantmelethe dlidivalve earahgement, the
B a0 S B SRR o

smplér so as to bridge two di sconnected (segregated)
pl anar fluid channels in the cartridge. For exanple,
5 at least two fluid storage containers/lines can be
ted inyg' I 8S" ' t tai.ne I hes
O o ot BPue CEAGIACRS e S8 AU°LRue, Afhegment, he
ainretlalslb anagietic Viiddidevicé ensyacdnipriblgean Electrauaiiet 6r adpermanent
fluid storage containers/lines can

| east two be
lﬁﬁm-eﬁ’q ¢lectrpmagnetanay ke simphy twsead-r1§en fe eelqase/attrapiethe pressing
fod L - / I pat
S GHSEy EpAREloSRE Y R Lharkfl T Rl Giefbe 4 tnRAER magner,
10 thpamagnkedrid theymessing démemtgraybe sinmiphe naved nelativentol eagh rgher to

| possi bl e combinati ons. of pairing, thei source and
sy 1R Tor<snSctin B Ge VIERITg. ¥ RBCRa Ity I Akgmaliiely, the
RRAESI15818 ndpaktid ﬂ’@ldﬁelvﬂﬂégﬁa}f dthphse L0 RgR i€ Qe %f(f ? %%hanism

and/or two or nore fluid storage lines branch
fonplasmgethe megdetdh shield betweenitke miaguet pod sheopressimgelement and for

LB eSS P A5 B Sl BB s

15 dedioeSmhyp afdUEdHBpriseCaMpRurdlit] fofrigdividublly ddgRs¥abR! Saglfic shields,
term nate at another sane fluid channel.[0022]
whereindhe grechamisa iheapabled seleetiiely plaeing epe enmere pfithe magnetic

t [ . iS, :

BB BLS LRG0 ol Mlied W1, by of
pregingcelembnyts ds pravideds holead @ne Goparats @idgnetie sideldndah Hengrovided
fa sappl e therein before usage of the cartridge/ punp.
PheAh ey IneSiementyused to keep the cartridge/fluid

70 channel cl osed/ bl ocked until the user replaces it wth
a new |l ine/container that contains the sanple to be
[a0d8]ly zed/ phAomedisgdo afh@B@33spéwt ofith pgsdnd imventiigra fluid cartridge

B B ubaraf of et ¥ il o p Ry uBRauaR AN Eambers or
dhbfnetd '3 Tofhed @MEs pﬁs\;ﬂittﬁ |pPAG s@&a%@deiﬁéeis @9nYht@erdily F&A%dd with

one fluid channel, a mcrofTuidic chip being
resngpleta dap sHksiratse antk epnnectedt ini serissrbial ithee plurality mfntleambers or

' S/lines.is arranged b re, th hi.,p an
25 B8 VUGS AIAEE AP 0 SERER A8 FOER, AT o an
alhst afaht plurdlity/dfi MeG swEdgeigeidedBHvaiLa thpedtiVedree end serving as
respectlveléhcontaln therein a reagent or a sa

| e.
OPRREightAdnd g subsierte af tenfed wERPERl aeoeedingitp thiyashest of the
0 N9 0008 M Bl BT S RA0E ik Al e
sobittapcofitieifluid batridpetaatording/té thie sspact abethvahiti® mh}i®e one of

hip. After operation of the punp the correspondi ng
30 (e, st 9| 18R HaXAr 9 Ui Buidhcatiiage a9verdin toythy M8t aspect of the

p&sdgaw?ldcﬁtr&.raega@?ea%bo%ggfgﬁgge,%m miogt?efeaéndk gsfaﬁmected

one fluid channel can in a close oop
with a pump such as the pump according to the present invention or any other suitable

pump. For example, the other of the two free ends is connected to a microfluidic chip

being located in or on the upper surface of the substrate. For example, the microfluidic
18



two substantially concentric circular arc portions
whi ch are connected with each other at their

WO epatiod’e ends. [0024] In any of the above PCT/SG2008/000072

10

15

20

25

30

enbodi nents, a plurality of different fluids may be

stored within a single fluid channel, wherein the

&Hip TcBh Rt a fhlitor a8 nAEbABAR chi ?réxﬁﬁct dang ?) rification of a

separated fromeach other. For exanple, t Perent
dhemicid océmolbelcslewsfan@jfrbmoarﬂeabcomammg tby chemical or biological

ar at fluid b mm sgi bl.e with e adj acent

PR FRSetanipic ot PmbeL i feddi o ) GohmRseiple wit
tﬂéﬂmd&@for&%ﬂﬁﬁé Budl seragEddaces. Ni trogen or carbon
di oxi de, or an air charge or a liquid which has very
| ow solubility or is immscible with regard to the

cent f ver aIt rna ivel he differe
[?ﬁ ds ma #Jgﬁ'gezlbé‘ O¥E SafREeE® q’ﬁ ﬂ)(‘ ar?corlamg to a
fbﬁmhlsodhhem dffike prestind inventidie fI ui d channel l S
pressurized. According to this enbodinent, it is
possible to store within only one fluid channel a

yal ity [ Hf
B0arIEe! b Plrubt 2 o e, ot 18G BF B8 ARICHARIAH, Beoppipg 0
sebrerdenbodimentraf st presenaindedtionndi ng of the respective
fluid with an adjacent fluid can be reliably
prevented. For exanple, several reagents (washing

t1on, tyl . éyﬁﬁél
[f6 %q]d chanlﬁgmﬁﬁl szlelﬂgr e&?sésq%}:{r}%% F%r( gﬁlcdztf't al aésagarﬁﬁlg toa
tbled&mbq@meohoﬁﬂlep@‘mhenmtwm fluid connection with one
end of the fluid channel, such that when the fluid
channel is pressurized the reagents enter the LOC in
[0@®]or der /Egared GRowS atbsbsebhiGtY oﬁ'il?e ﬁﬁﬂr EftridBe tiording to a
flurd channel. Thus, in this exanple, the reagents are
fewrgh erbedimentofithe preserfiamveationin t heir order of use and
in the corresponding volune required in the assay for
which the fluid cartridge is designed. [0025] In the
[e480]e enbdigaRnS shéwiea stadgsectioh Widhe Aaidedrtrida abéording to the

connected to an inlet of a microfluidic chip at one
seqamd smpRadapent of the prepentiinyrption dfare @pd afer teglasticilayer of the

g j the ot her side
f%ﬂi?eo aE%&%ﬁEQSfE$Qpﬁ%?gggmﬁﬁﬁ%erent fluids. For
exanple, the working liquid can be inert with regard
he chagpnel |ayer and the chi does not contain
[ ‘?ﬁflgas tﬁ‘gggen ?X—"GWse%a%?B?rél Vtel’ﬁg "\%D‘?‘Rlﬂiﬁ"ﬂ aGeATeing g a first
chitdiheth BF tepr@lentin{ GioRNT 11Ul ds can be ‘separ at ed

fromeach other by an inmiscible separating fluid. If
a wor ki ng |iquid/punping Iqu|d Is stored behlnd t he

(dkerent 4.l uids diff t fluids ca
[%Sf&ﬁ rect | PRl ﬂ"ﬁ[eg feﬁ%“{:‘ﬁ&ai Hew, rae§§?ﬁ“i‘lz¥‘8wv\ﬁr Kh¢, pump
abdoiding to 48eond lelidoBiniat BOthe pARB®!in¢adifioRe kept free of
the different fluids (sanple, reagents, etc.), and a
proper liquid can be used for creating the pressure

ired t ferent fl uids chip .
31 3 crrpiFaE R 8 A Elion 0 R0 vt e e B iigEycconding
te athikieanidrfduurtk einbyditrent 6f the presert etk ehboh, Fespatwvedy;! ui di c

chip via another fluid channel serving as a chip inlet
channel which is connected to the S|ngle fluid channe

a du [ o or.ada:.

00302 ner et £ B0 I EGR AL b Vel o o BubbeBiRine 0 o
fidthr embattimepu op thes presar dheaitior,0ind Figares 11bhehd 11c show pump

characteristics of the pump according to the fifth embodiment;
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other end of the single fluid channel can be in
indirect fluid connection with an outlet of the chip

wa p@sitetodanot her fl uid channel serving as a chP@I/eGR008000072
channel which is connected to the other end of the
single fluid channel via a renovable fluid storage
[0055]ai ner / Figi@e WRishowS 8 peRdrASviEWITal fluill RRorife0Bnedindifor usage
the conpletion of the cartridge/ punp operation. [0026]
indhe flyideprtrisizg randios thecpuynp Rerording to thiepresent inverition, and Figure

i | be f d.wthi he.
BEBAE S8 O 5B R e of
aitteidge of thegaedp skcoiding: tblthe @cbid/eboditbntthfeheamPeitfon;

Further, it is also possible to store in one or nore
5 of the plurality of fluid channels a sequence of

N R T

preseatin®entéior; porti on, each of said circular arc
portions having the sanme radius, and thecircular arc
portions of the plurality of fluid channels being

nged j r ' ! .
g por Bape B ARRRREL b lenfBBlithert Br 4 Aot EHEARL Secording
10 totherpresent mvgntien;ar r anged within the circul ar path,
wherein an LOC-chip can be provided within the
circular path and in fluid connection with one end of
[665¥) Of thRighkeing!dhbws Qf schbibfe ©PPRRA! on thePpurf) HFLIRing to a
the other end portion of each of 'the plurality of
seyantly ewheadimeng oS ihb presentiinvengiowonpri ses a meander
shaped portion. If each fluid channel substantially
conpri ses a neander shaped portion, a |arge anount of
15 [0039]d nay Kigusd 07 @Hows atsGReriRRPOH ik ohl tHe PufiipadieBiding to an
[f an end portion of each of the plurality of fluid
cighih gmbadiment pf the persentiipyantiotihe circul ar path, a
device for carrying out an assay, such as a mcrochip
for carrying out a bioassay, can be sinply placed
[00a0]de of Kigereil8chbws apswhémativltopavieweor the purtip moesring to a

with the respective end portion. If each of the
%‘PtBFg}H’PgWW O‘f&ﬁﬂﬂest‘?ﬂta‘ﬁﬁ%‘}t@nbonpri ses a circular arc
720 portion, each circular arc portion has the sane radius
and the circular arc portions are arranged along a
. [806td ci r cfigured® showha dchematic wipoview om thehpurdp fabeardimig to a
fluid,channel s.can be .deliveredq to an assay device
ot Rl o e B or Y Py v 1
guasi - si nul t aneousl y by noving a pressing el enent
al ong the circular path for several revol utions
[002d eby sdligare 2 shaves & frgssdseshiemoathe pampt deeprding toj an eleventh
. [ Lver/punp the fluids stored in the
25 eg.llbfsglé]?egﬁt%lfHefﬁrsa&gﬁ%%%ﬁ)g‘ si mul t aneously by providing
mul tiple pressing elenments with each pressing el enent
bei ng dedicated to a given arc channel at a tine.

0003271 AcdbguresgladoZig: shew diffistsal sehsmaie temaiews on the pump
' Nt ion, I [ . [.d channel s can
AR CT PR by SR IRAER iy O e

plurality of fluid channels conprising a circular arc

i on, ch of said _circular arc portions having the
30 1885 1 aui BB PFns 2oF cliturs mediadopt FRGAGAE fiviic channels
uﬁliﬁhgltﬁﬁi}igsoicc&di'ﬁ%to% fndit bPhe Pt s@ﬁ‘tQEﬂerﬁilfpﬁng a
same circual ar path, an end portion-of each of the

plurality of fluid channels being arranged within the

[6dé5fm ar rif’;}tglrx]reai]dshf)\lwé'I Iadérgé)s[]sre]:gt%negf ‘t:h% 1r111dLccax:rtcnlalgéJ ‘according to a

first embodiment of the present invention. The fluid cartridge 1 comprises a channel
20



wherein at | east one of the end portions arranged

within the circular path is connected to the
weosaspendi ng i nlet of the chip via a separ ateCT/BG20d8/000072

channel serving as a chip inlet channel which is

connect ed to the at Ieast one end portion via a dunny

latlJ eelﬁggw tﬁio Sarrp a %150:{1?{1 erﬁgﬁalglgsa?ﬁ%ﬁrﬁulg irhang 4 l 1s formed.

Hiecchamidl 1Hr 8fco BesQf subbatp 7uhdlanteyasaE 1 1\y‘ei'JQ Qix@ﬂl@!rﬂﬁﬁhged on
is fluidconnected to a separate outlet of the chug Vi a

the pubspatet’ lvbeglsxwacrralxyeanm ofiithe %htahhéaoné@g\mbgl%gs guchifs ghermal
h .
USRS o6 ABREL s e SATE Y SV bt IR0 o i

5 ewibddanémhe abbarafd /] mmﬂi@oﬁgewmlﬁrt miategial in the fhxepenalirdlgtively
on the chi t he cartrl%%e according to thi

(BT pigte Thuh e IGBY GigRe SESHTRier] HoETRFR than dherdgidity of the
eﬂsh? oa}mﬁ b %r@ofﬁg:i/féﬁr%g@eéﬂan gl ﬁipkwﬁjt tPthe %‘ﬁﬁtl? ?d}}éf §OTH 4t least

per ng a ay which“requires nultrple
anapflitid chenriehe whiopmed GGE] thkcelastdi lagert 9 benedtineélie upper surface

nbodi nt, the at |l east one flujd
(TR AdES p GO e e el Speg-epsiion; TR aig sbgieh S i surrounded

10 Jdnli&y Gfer sifREAi1RteRiN §ides bm@elaétw H§erd EndbRYEG qow& $ihe by the
at |l east one fluid channel, and wherein a working

subsfuatel7,ithatss, shefluidrehatrel Atis Heausnfersntially seakédsh dratel fluid can be

oPranvacetsq fad HE0 Remy fobisabPe gL Garpe o (Rdfiqchanne 5
eibléﬁt ot ghOthb | 1BGgitidinal cbnaanhaeowmofdhg e this L&rﬂbd&ﬁﬁ@nt the

channel or creati ng t he requl red pressure to us
elpstie éas@m9 is| wpeafagtpred boheepbiga-mouldipg p@kydwletpﬂs%gqane (PDMS)

f
15 ”@%ﬁ%&g ere fgl a ?EPseaﬁﬂgac anﬁ&ell sﬁg?l Wﬂ-ﬁ‘%@élsr@cor% ding tape
(LintesCorpbiakion, Jlabm ol’riarraleiwd Blgetric, CheLtdl) Japgh)cTli¢ thickaess of the

fur her conprising_ a plurality_ of fluid storage
%@mﬁsé ¢denth eBthﬁébml p And thejtape thicknesses mheaﬂcm@mﬂy
i I p kMel

Sle?‘%ﬂ%r T onither AT A0 VRS PORL i 1 HRIRY B on a

polishied| sutfaco bf & Biidcls slhccagwafer nﬁsﬁgmmchmmnﬁe tmagenyf the layout

r ctive free end.ser,vi conne end,

20 of s Siie et R Pt op e Bpe By BT RhRfof PR G laser (M-
300NNRE! PﬁfflotUnﬁefsla}JLgse? nggteﬁk IR MW ThHGmBm"Béae nger and
liquid therein. In this enbodinent, the fluids can

1@%mu§$ vakimem heant spaed)hEh¢ laseribeann seftjegs are adjusted (e g 1% of

i_nes/ ontalners e conn tedi
R R bl U 572 R e ot TR 3 1688 beam
cdﬁ‘éhﬁthr@i@hh&% Wilfou d i Bginp/iey €licort fiBstedté) Ql’artildf &he tape are
thereof is in fluid connectlon with the fluid channe

25 themparelilygempeed\feom ﬂpg PYQ}’EH ‘Hhen, the RPMS: peeepolymrer mixfuge at a
SHEHEER 87 o BRES Aelhg od ASERDL it s moul.

Aouingi begriéd asodnd fthe rdpeﬁmnhetutbecmalﬁsmmpteqmlymer miktpedon the
to th?@eby push the fl uids g&t din the fluid storage
[

Waltre die JRIXEAHTR P Suked qpat deveH %2t FROmy SamRErRus Adier peeling
ﬂd?ﬁ e Hoela, ﬂ'ﬁlﬁ cVigY Ry géﬂ’%@ﬁtﬁ]ﬁ? f}ﬂﬂlhngﬁI\ti@ 1%??%%1&8&0 Aayer 9 is

channel and on y the pu IS pu t hrou
30 thérebéndeddocthersniéll glpssnpii sifcebaseddk.g. sihieopwaermngith Isticdn oxide

e i Sl 16 o8 Tred Spltng Hooees shifiee eteph HsbAk fhg upper
sfFadd o1 tHS siisRatdds iREbTomith g AR fllidckBmepsUr es can be
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achi eved. For exanple, each chanber can be filled wth
a separating fluid, such as an inert gas, being

WO o8t e with the fluid in the respective fPI/8G2008/000072
storage |ine.[0030] According to another aspect of the
present invention, a punp conprises a fluid cartridge
066617 di NY FipuRdY2 Qhalsh oabapgx% ?—E@Eﬁgf%?%esﬂmw}tﬁ'dge 3ccording
flui'd punp channel 1s forne 6y at least a portio of
to Itlee secondermbodiment dfithe preent melentién. tAveofding th thremibodiyeent, the

5 cbitiist ahs et Vitun dhe AesiciogRes fieads g SBpesdnace thereof
#MAatoRe the UbWer iirfdde diGrebE I THAt TR VADLBed 8F Md YIGid QhﬁﬁEPS are

ot her, wherein by the at |east one pressing elenen
5 definedbyithd dagtigylayer Qahs shoveuindig sy, v this esbodiseat thel dangic layer

he_ {1 ui h I h ' I t d
o R AR, DR B D P AR, POBTEBL D8 second
entboldARERDINeGRBRIAS 3 iAmaaE bESP RO haRPTal irPthe Tt B a relatively
fluid pu channel, and a driving device by which the

thin s splatsnell dissti plgstia dayent9aaisd manufactured ibygeepligarmpalding

i nst 0 I C e e at | east ope
(REBRER AGPLIRY (AIER\OLRELOAEANF 3 WIE sl 50sBg bove
10 Hdweder,t dfeer aeroefipt the Miastpélastiei lageredL ont thrntlotllde the first elastic
cartridge can be noved relative to each other to cause

layes 93ris dhem Gorded g the second elastic dayer Sp\aehigh dsgnather, flat PDMS
[ . F ess)

e e e R ST bt B oS5l p Bl Blatment.
Hmatly; deslastic ényee Otis placqiont dradhesive-bonded to theptifffacrylic plate.
channel . However, it also possible to alternatively
rotate the cartridge while keeping the pressing

15 [60671ENt Figute® sHowstd16ss-scctibid o HROMAATAHANSE SQofBNE to a third
both the pressing el ement and the cartridge. For
embadishent aflthe pressnt nyentidvm J hecsubkteate (7eiseagain madatdfonglass or

an.be used as. a.m.crofluidic pu fo cal.l ed .
SR e RAlo D s e bd ¥ st pF el S capricaver 9
i9@giR hRde JT palydemnbthiRllétane PRDPIS) YA ECLrENE t6 WP embodiment, only
according to the present invention any Interface )
the,ppney side afdhe flnikichanng] Ssiy §P’éﬁ‘§ld€?é\bb’r$ée glastiplayen @ wherein the
hat-e 1 ui ' . auoj : t .
20 ol YSSBRIES b UL SREERLIOALARRE AL Safloalf e na
chanreh b iio formey byeprawidingaogrpesai on the uppéarysutfacerantht aabstiate 7, for
and vert hel ess operates in a reliable manner. For )
eé%ﬁﬁ%ﬁ&, machyping furalestivq etekingaand: byigRvepiag/sealingshe grpove with
j ' : W ressing el enent and
tﬁﬂga%##éﬁ%gﬁgg%Fgggg?gggﬁghg%Eangéfts of the punp. In
this case, after the operation of the punp the

25 (B6HT; o Pighch &bt Sk rrage AtePtnLlntEn acoeRh oA fourh

eRboaMXM T thé pRBEMt iAPENtibh IBCthisFQAbRKABRY ¢he f1N@ channel 5 has a
pressing el enent can be forned by one or nore rolls or

cpastant cyirulas creRs-sdetign eThpuubigtiterl imagaimaage efss gldssagrasilivatbased

he.flul,d punp.channel t I Vi devi.ce. 031] .
i 1 s PR S BER0H i 3 ol Yo s SlshiE vt ¥ ihin mace
of peBdirhéthylsiloane (BBMS)J AGtREmE o ¢S eRdodmene!th @RldEchannel 5
.and the driving device can conprise a magnetic field
30 igjeaytly formreg\wighin dheelastigilangr Aand partly fosmegdowishinithgysubstratp d, that
-, ' e T C ' hi nbadi vent.
AR EIN SIOREE 0o RUAD SRCREALT By e DAL ST ffin e

ldwner side of thg flled chamnelpeisaiefined bp e stbetraté 7eand Wherkihthe lateral

case_ qf di sposable fluid -
sides of the t?uid charlJnnel 5 are defined by both the elastic layer 9 and the substrate 7.

According to this embodiment, the fluid channel 5 is formed by providing a groove on
22



cartridge, after the operation of the punp the nagnet

field acting on the nagneti sabl e pressing el enent can
wheoosathweeed or switched of f by the magnetic fiRCTHSG2008/000072

devi ce thereby releasing the pressing elenment fromthe

elastic layer so that the used fluid cartridge can be

&R bF M FPEAGRICDYS thelsiBRM N End HR IRV surthde dﬁh@lﬂ%&ic layer 9,

possI o nmanual y renove t pressing el enen

fappkamplg ynmeaxghiemga Iselécimeetclnng;vamdaeplmcahheuldmgnat [ Aﬂerwards

al_.so_ possi bl e that ess n el ement
b8 Fic ver Bif S3G% R o B hyBEL S Tpling pEd Erooves face
ARhatt W9 da¥h SIHEPINErBibREink B a4 t:ﬁaxﬂkgﬁs away. In this

case, the pressing el ément ¢an be enclosed in the
5 cartrldge [0032] In any of the above enbodi nents of

DB e s kol s of Ui SR Ypponet 5 s

defiged aﬁ at xétastama isRIRABEBd by the bﬁsmhyérlw%onﬂfnt&fthé h&id channel

operation of the punp the ball may be sinply

2ran/bg eempispisddy gqpmﬁsmaéh@ elastiq lay¢rsl en theoattlpast onggide with a
dge aced b

[%‘Js%g‘lﬁf élgllggrrlta é#ho?s %%gp pﬁﬁn‘fjs ?ﬁg(in t%ﬁ:s[smé e"i‘em?ggﬁg 15 pressed and

10 theved/qal the eﬁlsﬁtﬂlaIyBEQ ulong thesfluill @hgnnef 5,tfhed stoAstih ¢hd Aid channel
and is rolled thereon alogawthe fluid channel fornmed
Gantbs; disrlagedc Rignrrep alsgyilpstrajgcthe operation phy v, vslue rrangement

&E&dﬁgtk tﬁi%lgg&ggrgjebg& by the driving device. Thus,

cessi vely depresses the fluid punp channe
to thereby conpress a respective portion of the fluid

ch nnel, ereby the flujd i he fluid
B e Freurg; 6 2 el yieph of Jhg L PRmBY aqcPifiige to a first
15 e%b%ﬂhﬂ&ﬁdofbﬁletﬁ%séﬂ@llﬁv&mh&f@ﬁcc ﬁuﬁﬂpﬁ @&nﬁ%egrheﬂﬁldaéirh‘fdge 1

| ayer by the ball and/or the velocity of the ball
dgeording te @ne Difi thesabowe embodisnents. A g notp chanrtehd s is formed by at

i ze! f the f
i 8 BRRRSIFEH PRy B MORsasae oA e Sty Ae pump 13
fafhaiofipises 8mdvaBleptoRimCsaneitnd 4nd 4 Jll@wﬁg @&¢bd 17. By means

i nvention, at l|least a portion of the fluid punp
- offbmpressipg plement] | e eé#ﬁélséas@r 9a:a@ ibe suecassivaly deprassedialong the
i
20 (SIS AES0E S BT RY FBb Bt ey

cOmpEess arre@recnmpdmtmﬂ otﬁfthd ﬂﬁdfﬂuﬂipd:lﬁmlm 16hBRdans of tHeadriving
h cycl e (=one conplete circulation alo t he

durl n
device 126 @reﬁ%%§ %enéﬂénm be; Genteadle,, thaly lsaecﬁntrggaéy pressed

I
AT Do RO IG T i Safl EARELAE (o8 ffBiment,
théprefding depenpl isansted] balhcmdthi drvibg deviceKaogmprises a magnetic

enbodi nt the.driving. devi.ce..can conpri .
25 field FeVioe PEHARE UV mAgge BHd AGHRGOR DRGe Bafl The fluid
pagip ERAAHEL 19RoMBHSR A chafifehrc (&%d@%@bnmnﬁé @ko longitudinal

el ectromagnet) I's eccentrically placed which is

ends of thd fandpymp chanmelibf ésrisfluidiconpactionswitls & Auid whlfgrmed in the
W th the ci

BT IR 2 betuintcn@ ¢ mPtpo 2l 39, Bhe By oneethe two

lex@naial dnlde SfOtRY YiuRl PURIPL chahdeld@5ais! I Fuld Fofikfechibn dwith a
rotary bar. Thereby, provided that the pressing
30 micethidic cBiprlgwhichds integrated/cbusied 4= theelastie dasier 9ead demprises a

c?@)sllniéf 2?‘%}5&% ?édC{EQheaotﬁbxr %de f%%mo%h%m{d%a?tg}@%%fttﬂg fluid pump

21 8heni of  exanpl e
chagsed il gné b ehiprdutiztiz Te fhidpanp Ehﬁﬁibl il ad lis @auid Connection

with a fluid source comprising one or more reagents, samples, etc which are to be fed

ol=

to the chip 21. The chip outlet 25 is connected to an output reservoir. The magnetic
23



pl aced with each facing an opposite planar surface of

the cartridge. To vary the force applied on the
W@R@sH18998 ayer by the pressing el ement the rotB€T/SG2008/000072

el ement and the cartridge/ substrate may be sinply

noved relative to each other in the axial direction of

r t y.
e e Pl 2y R RE plRafe el &fidee 1, on
whishen magnet Zﬁelweaccmdlcall:}uplahet whpﬂnmm rotpteX flong ancycumferential

ure can be al so adj usted
b SRR St RPRI Gt e cin B g poitas st i ppapeshannel 15
®héhle divk baiid RItatBdl Iﬁ%ﬁ renfodRh @RS bir&i Afe-bdHh magnet made of
el astomer and/or by properly choosing geonetry of _the

5 merosimmpn n@\ldzﬁemﬁ)slls otiliged ¢k rgeseratsf an reéfeeﬂlmtpumphmypower For

bl e .t hat
Ao PRRTAT it o el Bt gscan P e 20 i
,shﬁpvd/@gm@ retrieveiramtd Sonhpité@hafi-disk arive (Webtd@Digital)
and the_pressing el enent may be hel d/ pressed agai nst
aslcsecurche pitsentredren Kb ﬂemh dominipm ¢isk.sThendials 2 ls:ncan«pi at the
t
Ak a3 198 A0 kMol 532 A Gl Gl

10 radiustodtther@uil gummp channt] 15 detae the dshibtebé ﬁ)nermhtuy the ball and
conbi natjon of both contact and field forces. [0035

heRca sgts dhe FondreapnsitionetfifbelmmgRets2owith Hespﬁeme the sbafy Fmﬁfe The

lfldtcgﬁnﬁ’ &P Fsrbth @l%{/étg@ oﬁl e H{t%ly di “?otafy disk 27
ui cha s may e forme mn anne

dralytbe ﬂlmh eamudgeehaﬂe mébveahle rplativalkad E@chod'thérl mlthle axmpdlrectlon of

7R sk P ARt bt AlsiPhg bBiscn e briland e mpapet 29

15 doldetifuis! ﬁk"f@fce ApplidPsH tHNFashE 14428 oR)yuha! Ibhfl}’F &%p@%g the pump
channel s bei ng arranged al ong 'a safme circul ar

Bnal cmedeq hhaviag drdegiredy c@lp\maetegmtw therain is $erbttcmdyfroknsd<set of
d b h,the .f|
RhPEPSEBRET SloRHREh Ao e Ol BR Y BRRumBH 5t p dastener

(@6Cshdiwn) eath thie pérfeast thé 16 chdridgd Bbéflg ali@itd with the centre of the
circunferential path substantially 00| nci dent with the

refary diskr2 7p Afteryididn thidteddibsll is knid et thaiclastic layar  above the fluid

ty
20 EPCHARAY 15, el Aah b XL iy WS BOR0 shltFcgruidge
I iseadjusted by tnyovmﬁg mﬁmteﬁfi] disked Bupoe dewnaTheBall del attragted by the

he fl uids
RS N ey e
¥ 8BRehS 6@R 8%k 394§ ?O?ﬁtlecy ¢l2Vthe sB4H 3E, e\ghergqug@ }otétfbntahgpeed of

above  enmbodi‘ment s, er a permanent magnet
thé eataryodmly 23t is sehinbaccoslenceawith Hkze desred tflow fate mf the fluid in the

25 GHRShRTIRES 1S oveR Pt e33R B S

2URRY, thhs %e@ﬁ‘éﬂi'i&ﬂ? FEBGE Qhe iffhid) ﬁl‘ﬂp%ahﬁ’ﬁ Ry @lsplacmg
nmagnetic shield e pl aced be ween the magnet and

fluy a@dﬁﬂf}émgtﬁpmrtbﬁﬂu@fspumwpemmlmw t he punp and
may be renoved therefrom before operation of the punp.
In addition or alternatively, the distance between the

[0eTNet FighreHd HHdES Showd agleRORINTieWBYf 1AE phinpPdctordaid ®th second
thereby redu0|ng/|ncrea3|ng magnetic force acting on

30 emphodypentifithe pregant iventierp Arrondingtaythe second embediment, the pump
1%%%1‘[@95 ?luﬁf caS‘lQﬁgQ y 'mvﬁg %(Hu% BnhQ 4 Qfﬁlcﬁ Sl%‘glw extends within

the channel layer 3. On the centre of the fluid cartridge 1 a silicon-based microfluidic

chip 21 is directly bonded on the elastic layer 9 using a double-sided adhesive tape. A

dyed-water filling the fluid channel 5 emulate reagents typically used in diagnostic
24



i nvention, the punp may conprise a plurality of
pressing el enents. Thereby, in the case of a single

WO Ra9sd18006p channel , punp efficiency can be i NRCEHSGZES/000072
and a snoot h/uni form operation of the punp can be
achieved. In the case of nultiple fluid punp channels,

hd@a)%dg\l Eﬂe@lnbélplst Xb%nﬁﬁé&ieasetflé és§m teﬁ@n{) Yip A gSi g@oﬁgoﬂéh by a

he different fluid punp cha ne s can be punpe
émmg davieo UI% MhichHg sinhidgar to that ofiths pesviimdiembotliment. The rotary disk

1 B i SRR AW B m BOaeE B3 Bty Be it grovided as

£ haimRldSystdn? 0B8lthé BorftleP 3 fah@exa&ﬂva% nﬁﬂ’ﬁﬁ%fﬁ@iﬁhﬁ $pted of the
the punp according to the present |nvent|on

5 wtaryidigk Yevndbiscembodiment, lhea‘»gntr@lénrﬁﬁys prnwren @dplds by means of

R N AR W e p—

dpeed pf efsSiotddy &lisknENand) Ased 6% rafecofIBE PG 301n fHlisleMBodiment,
stored in the fluid channel( ). Thus, the handheld

tho sligtanceedipteen thedotany disk27cand: the cartadger hisadinsted manually. In
{
(gtgé{?éen?nlgoz%%l@ﬁtg tl“?ea&ﬂltxroﬂ@192?Ina%/l %grd exe?g he&gmjs'(}gFoqgf(Lnal speed

10 m‘fctha Id(skdEdanMEﬂaufH beawser the @iwkt 2704ndt the caktridgel RIHAWE er, in this
el ement according to t he

te of sggﬁg of the pressin
l@e%t) stapeeqis o aav?alaé%e’@r fthe; usgr 4o gdinst g1 prder to reduce
heit [ r
R e s B o SRS B0 T 2 p 20 ey
tbatoansdresl avfixtetl ipme-ti éfnedati staricd detweSn e diskrpd ammcartmtgy: 1 when the
nsor., a di ode,

Y ppr R nates 2 H&E atiage inSiatetedE Bofh Séiamp 13 according
15 t@&ﬁi@'@nﬁ)odhﬂéht haa @i@bﬁnﬁﬂﬁa@é‘ﬁr@ﬁ@ t& 'th%pc{b@i/e 8mBbditdéat He sRitable

pr ot ocol step 1, step 2, ..., or depending on
tofhe userbay %mltg mntmneQwstebefmmt-pﬁf:m dEagnossics.
forinstance, Cell lysis step, Nucleic acid binding
step, Wash step, Elution step, Nucleic acid

[0072]i f i Fagurer® o a thipt ROt dfake PP accordifg & Dthirdambodiment of
di splay the results of an analysis or a process

e PF%FMVEV’O&’H Thepupiold aecording t thecthird relﬂd@élmfm (Ps)g]prlses a
h f
2 S A A5 e

vent Iron ative
chamedl iSngpluzality of diffdrentfluids @adplerant apagehts) hesteledsThee different

ayer. For ex le, a, guidi channel can_be forned jn
flthﬂ ara\fsgﬁeﬁgfe& g@é‘rgaﬁ Gh 35 (ior example an dir YareehPea digpy that is
ifInS8EBle With aRE gm%wdrmmﬁngﬁ %‘%ﬁ’ég g&ﬁ%ﬂﬁepﬁ befibkn the

undesi red expansi on/ def or mat | astic [ayer
finds. aamicrafluniic chip 2 dgwingte singh chipeinket 23 tis plabad/en theasentre of

25 G OB CAERIARE 1 DR MR SE e ot arisesy (el grogencous

1ﬁinﬁ.[ﬂiﬁ§saiys ofli fichdiclerdid eesidiRh Md ?uﬁﬁ@ati%ﬁ} tWhiBlY Srequires serial
[ 0040] Accordlng to anot her aspect of the present

apnlieaitoned a samplaand multiple razgentsde aginencoaysnce dienge, the reagents

h h |
0 30y B Wk M B seton oo i Lo g piger pf e and
rednﬁfaaelvoha;yermcmpbicﬁssag mubﬁmgﬁhgerat@mr dhcteragdeht can be
| ayer fixedly arranged on the substrate, wherein the
30 indgpendently %ﬁ}éte‘éby iSiPBINg D19 iSiegPigE dawarthe eenstanhsuppdt voltage to

c n t
BOSORLFHE 2, oWtk KGR SR A il
chhmsd i16. Afigeflowingehfdugh thevalipy 21 dHerraapatsené w1thdrawn via the chip
outlet 25 which is connected to a fluidic port provided in the channel layer 3 and

serving as a fluid cartridge outlet 37. The pump 13 according to the third embodiment
25



further conprising a pressing el enent by which the
el astic |layer can be depressed at |east at a position

wabmsgigobe fl uid channel to thereby cl ose, thapC1/862008/000072

5

10

15

20

25

conpletely or partially constrict, the fluid channel,
and a driving device by whi ch the pressing el enent and
e pr agai nst and rel eased ..

(H]glren ‘Le gsse%x \L?M&; sﬁ ?H% vay feP g g (gl S%rrrinBreedsampqes and multiple
RAagH rgoirad i@fantadseayfihtel the 61ﬁp1211.| dge can be used in the
fluid val ve arrangenent according to the present
i nvention. [0041] According to an enbodi ment of the

% :
(00431, 1 Zut @ g R FEhe ARERLI Brhfled A8 BLERRNeggens into e
chipl 2t hie sﬂownllng*’lgﬂw t@. Codirddy t@ thopimpl Ifaiperenmemedh provides

field device for owdmgarmgnetlcfleld
%&mr}ﬂaﬂ%‘m chen/ferdingn of RanliplesSpaente iR fe @vennomler, the pump

JRBA g 1P tHARRAR DR MRS &?‘884%@1?‘%“3%‘;%?{ gﬁfsl-g%raha/quam-

release the elastic layer. ove
smipbaheosnt sntodductien f lofii dnwlap}ce RBg@ltng(tBﬂt-dﬁ&ISlM-thMt@lexmg)

Aot e cbbreh PREBORY a0 G oA S iy B stored in
4 badighay furRnéRdheent s, Qﬁheﬁ‘é]ﬁ byl d1pshivRlof @ad ﬂﬁ‘ﬂ%’lﬁﬁl@l 5a-5d a

the substrate may be nade of a non-nmagneti sabl
(segregnited) ﬂwiapum @barm@l 15e15dis ct;ﬁnaryfmtned "Elha ﬂlhld channels 5a-5d

8"“%%%3 ‘ﬁgaosv gﬁt |“é°8f“iefr§&§‘hee% & tP.llé?raasaéeepaggy thereof.

Em:h ﬂ@lﬂpﬁﬂlrﬁﬁ chanied] epstatmaae&ﬁpnséﬁ @ cREdIIR AR boARENStherein the
The el ectromagnet may be sinply turned off/on to

Gireplon 989 BOTPRT Are HEanged 98) g einarar patewdiigh corresponds to the
Jbf Q)'f'ﬁge{ ?}egsifé%g ehnsﬁhfli ufndthféh&%bglllrflgﬂt EJL% 1l pu 3) 81 mean{lel 15a-

per mnen e nagnet an pressin
mly(am alsb reatly flui elthnnell ﬁi—iid)ehats mhce@eﬁiib tmgmr I othet Wokds, in this

e force_ac on th res el enent. Additi onal [
0&!@@} ntbEi fiPéq? ghanpﬁlé (the Fg wmpghaeel B)iis divided info four

éaﬁxu SBnBRYs, GHIRAA %scrﬁség?&ﬂﬁ éexfgé his&d Gmgr\s& ] ;ﬁﬁ&ﬁﬁﬁ”r@%nt or

for plracing the magnetic s bet we he “magnet
sanple Howwevery ireothaeermbadiierts mamnd\punm chhenetrd § iGa@tdi ftuid channel

SR A 5 i
flowd katé anidkdageddeq afchdatsCo e E]%’éciﬁ‘c §§§hye |16 $his \UhBb &intent I’g@ven a

mechani smis capabl e of sel ectivel | aci gg one or
yriforn gngelaespeed 08 thecsted ball @sa@ensmén*upm ageeto thedC motor,

§h 17 [f a It f
S BB b AFRPAEIRH I8, S0k rrhad. BB b ibafle  non-
unbfonetangulahiped of aie il fllows iel@epeh@ént Patipiny BeSufflow rate for
el ement. [0045] According to another aspect of the

eﬁ?‘ééﬁ%ﬁnﬁ ﬁblé nwéﬁ reguirq a|5¢9p}élafr1‘fa|t¢dd§§dl¥6fﬁpqus@gseé -loop control.

BUBRL B okl il U LY oot § 4T 5BLSR) ddfysting the

lexigthh land/dr Mldﬂxagéeadh\ﬂméqmmpnehanhdgﬁaﬂlhmg ﬂfer’mﬁllgﬁn Iirbcess The
B &lt to the s bstrate ang connected in series via

C{ilwe f) 8% aISFRafatstc ahg\lﬁﬁe?r?@ 290 fensarhellud chapnel £)apdep single chip

oulief P0G nieMES ﬁ/ltﬁQH@flhﬁ' | Afri@gdbftles £ Hurthbl ifthid \Ghisd diment, it is

and a first and

30 possible to use a plurality of pressing elements (together with a plurality of magnets),

for example 4 steel balls, so that the different reagents are simultaneously delivered to

the chip 21.

26



a last of the plurality of fluid storage devices

havi ng a respective free end serving as connection
wenas/17d0e8 substrate of the fluid cartridge acceeTsano0$/a00072

this aspect of the invention may be either a flexible

substrate or a rigid substrate. For exanple, the

[00RAt r at e Bf theBold einBodigiehts ftCexafp®, 3 §HcdbdsBa nicrofluidic

aspect of the invention mafyl be one of the substrate or

Bimior selid-phase eytragtioa ang purfieation of dyeeisaeiskmanbe usedtasghe chip

[ . C f.. I nt.J.nyentd on.descrihe bove. .
340 51ig BREREbBieubelBr REASE R, 7 6300 6T ieCPiitsigle Byl abefie acia
readily bt predersiblgbinds tb bitich wilifac 66 tHe(irégné Dot dMAoRSHIS Balts. After

invention or any other suitable punp. For exanple, the
> wrshigg vay HepEsifest oan efggol (orcy gqlutien, gucleic acid can be

. T 1 bei ted.in o ‘
RPN oL B 958, AL 160 R SR Comenon
procedofels foHowirg thiscpindisie,chawidvier; aife pese toiber «kill-lddéh aind time

chip for, extraction and purification of a_chenical or
Csp%fr%‘agd&ivolmgs%%%ensr RREYNE AN ceniifugsiMhigrativadic chips offer
iecal ..or . bi: i.cal EQL.:.ex: e ..
SSRARER' w2 ) oo ARy Rl AT B los of e
10 redgehtst Wee lidveieddies temenstrated e silicarbdsesltsorfageoftthe chips 21 can be

wtllees Fosh® So PR o igRial rueieisth o o DIVA and viral

RN &F HYwdvey,80Eh Sips A0 usEiiheSietd SRRES réearch laboratories only
cross-section of Fhe fluid cartridge according to a

vdeadhey anbprividadt wish at enanpact gecheasyrtoaise ippmp (vitb48] established

Lgur. 0 a_Ccrosssysection of the fluid cartridge..
kRt o oSy HaRCABBARR: Pe' £ mamp slu mbpdting o
15 dispusable A0id {LLWEZE chntgining the sdipned @edfgéﬁtS ForS£ §ecHt Bibanalytical
the fluid cartridge according to a fourth enbodi nent

agayt HaesgmaaRlems cabeeql et by bodlyjd rartidee agd Sieammmaccording to
O B3 L0 e B AL G GAR R lanb Pk [ o

rnventi on
uaivessal platforh datrnast bivaaslytidal aivayd bysichpbyareptaciigehé ship 21 or the

epressed hy a pressing el enment; [0051] Figure 6 shows
‘@Og%ﬁ@mﬁ%w 8% ﬁ@egaﬁﬁ PP d?’&?ﬂg‘l‘l‘g% fqrdilfprent assays.
20 enbodi ment of the present invention; [0052] Figures 7

and 8 respectively show a general view of the punp
[@075r di Rigure 14a shayoradttop virydomthetpuofp dckerdprgtoaniifth embodiment

invention:. [0053] .Figures and 10. show g to iew, . .

of TRt P iR bt e g RIS Rl R et of
p HBEdrdRg thBe PrR&R Thvdnfive NPURP chir8&BR&lds aEY as flow rate

[0054] Figure 1la shows a picture of a top view on the

apd, hgck quessHrenty ereo measured lagaingh cappledhtvoiage Al diffesengnseparations

b ' i [ | ] h u .

25 (RUFSL b 80m? A 056 Bu 1 R0 S i B4R et 20 e et
wardp OBttt debigh Patankdtgs o€ tHe?p@hP 18 adcad@ing tathe/indéntin &e wall
fluid s orage container for usage in the fluid

tugkness plwesiastiolayen e, ipupiclee drenlifgneecetviecnihe spper surface of
OG0 5Nl SIS SEHL o 8 151 g e
16 aPtior gmch indabrement thechuid giung chanridhd 5 wesaaskfully primed with

enpodi ment. of .t he invengjon; )
30 dyeglb water without introducing %u{)bles. Flow-rate measurements were obtained at a

constant supply voltage by timing the pump to clear precise volume of dyed water
from its inlet. Similarly, ‘static pressure build-up across the pump was recorded by a
digital pressure gauge (Fluke) at the pump outlet about a minute after applying a

constant voltage supply. As can be seen from Fig. 11b and 11¢, maximum flow rate
27



[0056] Figure 14 illustrates the punp according to a
si xth enbodi nent of the present invention; [0057]

WOoR@aneodd il |l ustrates anot her enbodi ment of aPET/86G:2008/000072

10

15

20

25

30

cartridge according to the present invention; [0058]
Figure 16 shows a schematic top view on the punp

FETAAHR S BRIGR B EOFLPY pie PSRRI e i s

of nnIVIhm :mdntpnsacf:ki?aj irespedtivelyn Batlgtangeseofnatiasmnd sufficiehefor most

Fofes aboprobrcbie b Ay b w08 AP RCr O ot voltages

gf(l:ﬁt\/ﬁg? ifaciot tﬂ%'l@% P8 Isubh BUHErafks a0 %‘P@ssﬁ’res indicate

c top vi t he “punp according to a'tent

thatiibelimeistsusable fier hatteryarperation émthiedield.and [ 0062] Fi gur e

20 shows a cross-section of the punp according to an

el eventh enbodi ment of the present invention. [0063]

[00E8)r €S 21@ighfe 73 @heWOW Shinklak VidH of GNAGA! dtérab®RoMhiREE 39 for
on the punp accordln to a twelfth enbodi nent of the
ysagssiorthe ﬂnubmrtrmlge ap%@ﬁ pympiagearding 20 éhet present inyhtiera The fluid

C chann

e eruiinds 30k RGaeeltath ki ARG pthor bl ffpuine the chip

A1naRdri saiplel(§) Add Iredgedits! t6 bd fodaMS ik ¢HiP 35.- 46 HdvaNindFig. 12, the
the fluid cartrid e accordi n[%Gto a first enmbodi ment of

fluid storage ﬁpnﬁamszre i empriyee 4 Hyid) idet and @gBuid ewlgs whieh may
! t .
SRR TR, M) B TS 55 sy o s

cBhalmmﬁMd B@dﬁg mdbuR s itlsedadicIuyes O gftthe Nuinchrigidge 1 of the
el astlc | ayer fixedly arrangedqcin the substry

YA ke agor gatﬁyhefse?qﬁlé hadiBent ¢iohe .lwgentle%hﬁ@f@ru%gld Storage
OHGthe?894-884 Fgaxln 94 %ﬁﬁkcg(gn Mftﬂ@ﬁulﬁ%hm Sdinfl %@ain‘ﬁﬂodates a
via oxygen plasma. According to thi's enbodi nent,

fhlildb/sampibbeagemsreqmd@i infthepssay pydfcblmeddiyethc a1h1p|2rl Th@ ﬂflxoir storage

of a rel thin stiff plate

et oGP alons 9t & ot Boroaet A tatlep To pipt g, Muid
@hAdgd ¢/puper3, irlct Qﬁ@maga{twmba StoPRICIAGBEFPdirsSWRIRR Ithke space
to the elastic layer 9. The at |east one fluid channel

asol yertioalhe utvneth oalyt herizantadlyi dn |this cappopaglnthgt Auidhehannel(s) 5

SRgGRRURRE AT MRS 5 LR umin

dcilﬁn dﬂ@ﬂncﬁbﬂ@azﬂﬁl dluidit itercosriedton batwiebe til diip R¢ ahdéifer fluid
9 and on its_|ower side by the substrate 7, that is,
starage santainern ARnBs appreach 450 altosisarmprg medular design shereby each

{ I & ad e

rhlRp Sl fte e B SOERITRIBLE WA SR RISRE in and

phugpeftout tottogh thd) ehdnnalglayerd Bnsimilan ds compommits used in electronic
Agcordlng to this enbodinent, the elastic layer 9 is

actured by replica-nnulding pol ydi net hyl si | oxane

(PDVB). The used nould is a relief structure defined
in a 130mmthick dicing or grinding tape (Lintec
[0,07110r at i ohecoddipgrtoothe FembidamentEbleorry iiw Figare A4dthe pump 13

p%r; S a htfulahl ckn %S Ithavmg a plurality of circumferentially sealed

channels/chambers 41 formed within the elastic layer 9. Although the fluid pump
channel 15 is shown outside of the channel layer 3 in Figure 14 in order to keep a
clear view, also in this embodiment the fluid pump channel 15 is formed within the
channel layer 3. The pump according to this embodiment further comprises a plurality
of fluid storage lines 43a-43c connected in series via the plurality of

channels/chambers 41. Each fluid storage line 43a-43c comprises a different fluid
28



tape determ nes the depth of the channel 5 and the
tape thi cknesses can be accordingly selected from

W@ vaatsodal | y avail abl e val ues. The tape is i nP@T/8G:2098/000072
| am nated on a polished surface of an 8-inch silicon
wafer. A digitized negative image of the layout of the
BERA, vheréld Al firdt én?l d faﬁrbc-fftﬁé glﬁ{jdli?ﬂﬂ of h@ldtﬁﬂ? OndsMBLIBL have a
abl ation via CO2 | aser Laser Pl at %
ngppective fice lend eervagsasetmpnnmonsﬁw @n«oﬁﬂmtweamm@twn ends is in

1905 b b
B ORReTEp IR e THER PREP HENR) A5 TR GIED SBf pEAapcted to
cHipl 20. B3 ofanipl| A RAT Shftff)a Srivaihgt ﬂ‘lﬂﬁ Ill'i@“'j@ﬁﬁ& contain a
beam can cut thr ough the tape without danagi ng the
5 sample Hnids ahd dingdda nRarcogtagf oneher marsereagents. i fluid storage lines
&%rﬁjfc Iinll%‘ls)e %@H& eb(iie B {Ht uf&e éalﬁa (s)tgqtatlai‘li?-gﬂw %w%lh){gs llngo a helical

ure a

mpepan(eda sﬁﬁﬂ@&ﬁ&dna}abé dmetgry phigded|iho BRUFSFEcERe toh@mber 41
n

moul d. A ring barrier around the relief structure

thivehithe efastc faver 9o Epeke phamber ¢ eis dilledhwithyar separatipg: fluid being

.| t

_Mggpget hl?cg Ghé ilqupfﬁ fie rgsx)get#v%gﬂnq@%eoq'a u‘léﬁ)gﬁ-ﬁ% cdiACnother fluid

10 storage ﬂmys 43 pumdeedthlenodtlee oﬁ% dh??/ enl wi[h&.rﬁbﬂ@tli €eservoir 45
t he sti ass

I ded t
a%ﬁe% o 'a@%a ers?e | W Aheaymap 1 @ﬁoréima @dhlsmlzpélment no
I
&p@&um&) (P aﬁ§ %th‘é’i' Eécha%%ﬁg g@ﬁg\ggee ;:ﬁlgogrﬁ?edoﬂt& @%trhgaﬂ@ﬁmp channel

surface thereof fa ace o
Kubsice dtecredgenthbeing yephcitedi ygthe laer gapsegmerita arespre-stored after the

it PRl R RyP areme! 180 i gap L By neutal

15 lgxﬁﬁi Ra&&ERdd (IDMexﬂitegr\mt}f&P%ra ing a‘ixobﬁlhil@s FHROHIPE 18 ruses this

t fluid channel formed wthin the elastic |ayer
loquisbdakwatep)He daiype éhe sslmqqaeré reagenis dftoghel chib 3 eBulbtdes within the

u T des of . d
AR S50 LOFRR IR bt et 35Sl LBl o
waysFiBubbles arg ddm;&essiﬁbé)dﬂﬂﬁﬁt thet(hﬁuﬁxbasidlﬁne au ethe Hluid pump
consi sts of a first_elastic layer 9a and a second

panslile is pk contant| Bubbles cap sgsh irapprsbdnekettt the spdace of the fluid

r
20 SRS 1oL BBl B9 A AL IRLFIAS bl 006 15
daa.yng réhgentsnrmmgmmhtamtaadnmpnr Elolvt taae/pnsﬂude Benerated by the pump

18 toeE Tentni b osst o Diiblsy i he Putdley ek gt ated,that
i 'tﬁ@Puﬁb5}§Hifﬁcﬁla%eéahg?até ke (g‘& ﬁmn‘éﬂ@ %Eﬁ%/ﬂow rate. All
dtot

el as ayer 9a i s then sec el astic
thesg arolpmafsan be isglvad by hlemg afsleaaratemaﬁlérajmd (81 water) in the fluid

o) { ] t f
25 PO SR ARS S PG airithe BeRin S pysR Bt B (deBarsg by o eao)
stdred i el fla %ra%@hﬁﬁ:‘s\ll@ %0418 CarddOinkd eheS Eip 2 laCI'h)ﬁE' the pump
plate. [0067] Figure 3 shows a cross-section of th e

aceqriingda this icmpedarand pHthegnvestion pravides artbongi aentrollable flpw rate,
IQﬁr e%g&g?dﬂg%ﬁﬂltah&ggegge%tg r%‘%’?lttfeynz?'lféa fa a' rgect) no reagent
W&ta@é; medylai ddsipns bd Highdrdackpréssaretdue t@ th%sdbbéhce @Y Biibbles in the
i $.agai n_ made_of pol ydi net hyl sil oxane ( PDVS).

30 %@B\‘@PI‘@W ihi s enbodi ment, only the upper side of
the fluid channel 5 is surrounded by the elastic |ayer
9, wherein the other sides are l[imted by the
[8078]t r at e The #overddsonbed OOﬁ&pso&pmoﬂuﬁgame,redgeﬁts]‘ kample(s), etc

channel fo db rovidin groove on the upper.

downstream @f t}?ch gﬂe PYpp é{x%me 13 @pg to use a separate carrier 1Ed in the

fluid pump channel 15 may be also applied to the previous embodiments and is not
29
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exanpl e by machi ning or selective etching, and by
covering/sealing the groove with the elastic |ayer 9

wo beseispogief i ning the fluid channel 5. [0068] PCTOSGE0#000072
shows a cross-section of the fluid cartridge according
to a fourth enbodi nent of the present invention. In

limited a8 ey WBdPe of NBuilll stbAge NaRRel3 STHAS ia AHShate grevious

circul ar cross-section. Thé substrate 7 i S agai n mad
gnbedigients shefluidi haxbe $ared betvagenthefluidrpunipecifaoneh 15fang the chip
latively thin stiff plate, and the elastic |layer 9
I's agai n made of pol ydi net hyl sil oxane (PDMS).
According to this enbodi nent, the fluid channel 5 is
ﬁﬁrtly formed within the elastlc | ayer 9 and partly
87¥ed wi t Retherins shawatip Figure 15; thgtabpye cqnheptup pet hmntddsto the

l&f %I\Iha,ZtPfGA ﬁh‘ﬁ% S%rl](lﬁg té O%Eé g‘?lg Pﬂe%g(%lfg Iagh aenl'lnSé lFI I%JI'F gg SE]OWS a

ﬂitﬁﬂlcﬁﬂdd@/adcbﬁhﬁgmﬁdﬂo&iee eﬂlbodhﬁfént/\ﬂzﬁvﬁ@g A siil@raledb @ d in which a
%@S of the fluid channel 5 are defined by both the

£ ef Flé%?feg‘maﬁlay ealed ehpanelyichamberndi girey ifqrglesiothlgles of
ﬁ?mo&bﬂg@ghneeggﬁ 3l<':' q/hma%ehmpl e}éiel%?&-?hgywﬂ 0 e'slg‘%cp Yo the

a groov he upper sur e su
10 stbstrate tdyer 180ave rco&ne(ftab & edries héa eleaplitatity af eharfhelsfahambers 41.

SaiPesnaitaer db el oy Bra e Seinginghaibe vith thp duids stored
ihSthé ifpege Eﬁéra%’érlﬁ{bg eda0ndt RecrSHbRL srt(ﬁta Ym aérh&)tn?ﬂlﬂ‘é 4 Wferent

rooves face and mate wth each oth orm ng
vié thenging (mhamgeﬂuﬁi TEQR68] Smaplchnwbeemee rﬁnsn afrd gumt Bf the
i d channel 5 i..S

ielify” oB Gttao iP5, 4541 oY o TepRuive. hteyGid Gvipe as

15 deahédtion eal. Oheof the |tﬁio chRi¥esdn ghd§ dcdiReQtedRY £83&8f1BMic chip 21
depressing the elastic layer 9 on the at |east one

@welomt% ImopeR 8151 ynRpee purfasaof the substrateilayar Balhe oﬂlibmene of the

o SRESRE3R008 EIGTEAheAd o) SRR or B
te taguetp acnoxtdheg n‘olamy@fdteaa’mneé desafibdicenaboilpthated. Figure 5

also illustrates the operation of a fluid val ve
arrangenent according to the present i nvention. [0070]

20 [bogHr € © Sﬁggfe ngggﬁfggfﬁ 1 SwPlon he Ma@&q%gi fég%;sevemh

a first enb e present ent’l on

ebribodomgnti Gfeﬁleapfdsetitdinaemtqm dlier darging odi rag dssayorEBhedpump 13
t he above emhodjnments. Afluid p

PBFFRE 1y TohSpriss sonainss Qe iienda taagt “BHe: prermeed

onhBe BRktidla9ér 9 Bethe |ﬂﬂ1'1djceﬁ§fdtg5 i deshela m%‘ﬂ? ThE mlcﬂ-alanng} 5 has the

further conprises a novable pressing elenment 11 an
shiapey Py clised deopl wh1®y1s nfermed by cpmmcpnemo rsgbsearmﬁmcomenmc

I | ave an be. successi e
25 el ofiobodphf 7, sosf AR M SERERe e kST TEEERRG cireutr arc
p©hﬁ)"fﬁﬁf the1fliid dianM®d 3 AfcEeisOR0tht Fldid fuRBYCHARAR! 85 Smﬁereas the
respective portion of the fluid punp channel 15.

OnisA Sy clar %rﬁdoomqwﬁmgtume\;p cennept thp dlugs steragn goxeta@merﬁ@aﬁﬂ and
I b
S0P Boobd R ERIMAEIPARARESY B cip 21 an
déamsureia;m gfthtl)a flilmdprmci?J f’?mglms aﬁef'&laaﬂgaﬁ ﬂui]a_lgstalagﬂeaﬁtaﬁ)brs 39f-
| e a an e rrvin evi ce (o 0) rise
30 3#3&%&3 e ﬁt%ﬂt? RsTAtiop rtB‘i/P‘&Fh Fnconiain ﬁlgerwaghg?mple 39(j) and
sgﬁe‘?ﬁlq'eﬁééfn'@ Q)o%s{rgﬁn%tf% c bo a{uT nﬁsutela{ﬁ' & tBB' %}uf F%HB hannel

conprises a circular arc and
15vaoe lacnaggadufluidadtorage containers 39a—39e which (before the operation of the

pump 13) contain an appropriate working fluid therein. The working fluid forms a

continuous body of fluid ideally without containing any air/gas bubbles or air/gas
30



ends of the fluid punp channel 15 is in fluid
connection with a fluid via fornmed in the channel
wo ag0eni199and serving as a fluid punp channel | PEESGH08/000072
The other one of the two |ongitudinal ends of the
fluid punp channel 15 is in fluid connection with a

I%TH&' Bieréth 3ind 19&‘:11]'31 wi %Woﬁﬁuhﬁ LAY Q8 Ceﬁttﬁ% @lgttécgrge \Wth itself,

€ elastic laye conprl es a chipin
"tlom reeotimebus d)(tdlyeofowt)rhlnge ﬂdtdofnay h;ﬁtrt \ﬁ!oni ertlagrt dickictiglupstream or
nds of t fIU| chann chi p oufl et
SFrgm edC}BBtﬁ-b AEpiiRory etteads i dowS gt of the fuid pump
SRARACES, ORathivh nflh ItHe SRMECROIGRABTYS B Ehftine"?5 €D
reagents ganp?Iﬁll c %hlcﬁ are to be pggﬁ?o thg E uring
5 querationefdhd puropii B éhe prssing alamend dil dsiratatedint pdespad Velomty along

resenvoir field .deyice co [ Qt ar

4§ ERRIYn oo igRONR S i Scif el e BPTRAABET e AR Patkages
piBistdred inag edspedlivie ScoR s BOE ;| deadt dediBatvdicBitaindrs 39a-39e,
rotated along a circunferenti al path substantially

reesnestiye Brthat is; ¢ach Alaidpackegeds pamped iroughrthe chipkd 4tilesstifor one
tEe}HrrggrdltﬁJr%g lne]o?t }Q’gﬁﬁmd acgel Seir(qr% Ztnléesd i ttsﬁéeg%ecgye corlt'{alner at the

10 upstehii dﬂTlh(e Nehzg-el1 EéfotesopﬂratiﬂgZ&t@ pumP aneshallemsfe or less match
effective punpi % wer. For exanple, the rotar% di sk
vppumg of thg werking uldt RrEftosed 1 1§ TRSPRFHIFR contatner Alethgwlgmastream

r . i
fink Snfifa s BAARCUAD UERABeRB dratllit BhCFack! A in containers
¥EAqy befprobperating theedpuonp 11 Bewidl- bmpdesmwnmcamldms Ki9a'B|9€ after
di sk. 27.is joi at the centre b aft 3 1o
GRsTAnE Cht BrBRUET 8 6eibl Sareet PArch Rl Ene (nchding on thp delocity of

15 eraé‘l‘ii 'ﬂ'ﬁfd ﬁickﬁg@ P‘lﬁﬂd' s@orgg%n@ﬁﬁ’é}r@la cb éﬁilsﬁl "’ﬁt&%mt 8 MREPpickage

be followed by the ball and henc s the centre
Vplt;glil et thepehip 124 atdgsteﬁndmmrtsbs thesqmlbsmncteo(edh@ ah@bduct) to be

tre. T d cantr ligh el eva
SRR e B g SR Bt et 1955y Bl FoeE kSpiners 39
3¥pdcdhipridel thegkif ahé il Padkapes WML ¥it @hd €hipt DV @atlfer than the
each other in the axial direction of the rotary disk

prodych These epnfainens 39e-30h eomprsethe avapteithaishall he pisakily disearded

t . e a
20 thgBnd O e Bs@l Earrldli®y, HRCcABIAE 1ORRE the Puld Frckages pre-
storediirt 39089, thelvhifi Digaral ttie plompehaiiep 18/fIhid cHaagelast ﬁﬁhnged in an
thereln [ selected froma set of different cartrld
eptirgly 91%%31 b ghapmst, dormet cppstiptes @y slf-onclosed ysiem w&n can
t u
FrénPlapotle o MY Wekd) P ERAGeS Sl sldif i 38039) 1o the
envirommienti $his 2va uskffgldeatareds appltmtlemse\eherb ahjf of theteafluld packages
onto.t he, el ast t he fI

25 i Boridentt &3 §pbtafiial HEOn Bedhfthe i Such 2§ 41o4F Befapingeotions

shinplek ladtlbr ‘hﬁiaﬁ-&élﬁ%ag%ntss tagidind ﬁﬁhe@foé@ﬁh‘af‘ﬁust Q’ﬁb(fd?ﬁt@ﬁt)ﬁs not
di sk 27 up or down he ball is attracted by the

livgitadeto the smmﬁc arangemenffdhe fuid Sfm.ragft contaifiers [38a-8Pyyithht is, the
ST ST A s TR S oy v

ﬂ@ﬁﬂ{dseemwﬂ;ﬁﬁqgu&fmt he rotary disk 27 is set in
accordance with the desired flowrate of the fluid in

30 the fluid punp channel 15. Wien the rotary disk 27 is

h
L= OGadEd LR 8 Ao M o

eigheli etpodiinsant af:thB@résan tﬂv@lﬁdn fweee RQebigndéd PMpEHEmMiihgaGingle
source into the chip [0071] Figures 7 and 8 show a

sgeHcaal a%awsafglt-ﬁéetpmﬁée gelesr ehink opoa agiver jample in a single
cartridge with multiple pressing elements and corresponding magnets (not shown).
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enbodi nent of the present invention. According to the

second enbodi nent, the punp 13 conprises a fluid
weaoosnisdge 1 having a fluid channel 5 which spP@EBG3008/000072

extends within the channel layer 3. On the centre of

the fluid cartridge 1 a silicon-based mcrofluidic

AdtoRlidg fo thes ShbdEhbt, Qﬂfé@ﬁﬁr/@&{aéﬁiﬁw%hé}%i ffuid @M &ineP5 is formed

usi ng a doubl e-si ded adhesi ve Tape. A dyed-water
within itheychanaelf layérd3, cind rfoer differgntiteagents arggtored within thel inpander

sed in.diagnosticassays. A el..pal | 4 s,agai n used. :
Sﬁépe%h‘l“‘ﬂr‘%‘é‘g‘reﬁé /088 e tered n@ﬁ? 9‘*?"'5?&* A< eti’?agge‘{j 1n series
afld] ark NGsptRMVal$ skparadeli ChorhSeash NGthé@! vikOarl Bzt pl@f/chdie. The first,
previ ous enbodi ment. The rotary disk 27 of the driving
5 sgleandcand tlrird seagenty aie respestivebnstered i thedbridgharmehiin the form of a

PR8I ot Ao WGl R b s
th®fofyoftithsde shért plogd follswedbo dnstatig, plufleTieolvhg Plugeof 4 fourth
IS a power su [ t he user

[ pply hy nmeans of  whjch er can . .
reagenbis fpllewsd ¥ dnettier g5 nlag whinht i fellewed Ry pewgrkingnliggd. The
BRI 3 S a8 A gt o

10 thethunaol aher 3 atdithe chipsR1 2rd doed roh eontaint aniydgps siich 8s air bubbles
adj usted.mapual | y.. I.n. other enbgdi nents _the_cantroller

theseipg 'Bé“i%i@‘é‘atfrféap b DN i it B of TynByidspeagesd - The

ohB€ndio? thheditir gha%k@ Tt Aehhae N cdnse Shidlcofhed@@tol M8 inlet 23

cartridge 1. However, in this enbodi nent the distance
of sheyoticraflualid elip&1f vin ahbiberufaid chenddjsaying as @ chligrintep channel

| exi f t t b .gui.di . C

R Bearaeret by ol e ¥ hEThari sJaBh b ng 47 which s

15 rE&NsVLRS ail feplaRBatidé By defuid §bragt $ihaBg RoMAINNBEA sdrhfle @hdrkin. The
27 and cartrldgg 1 when the userﬂggfroprlately Elaces

dammaedine ddris tp dgep the maander shaped ghannel p¢igsed gntil the user
BRI b 15T R ol 1 R G558

t6 bt hindlgrddoorrocesysll The biher pad ot the incandes sHapedMAd channel 5 can
igure 9 s a top view of the Eunp accordi ng

0072] F h ) :
b[F&oan%qtﬁd'r% téﬁﬁw?tr?%rn@f t¢ ching | g ¥EAnothqy BN Ggnnefggrving as a
20 o ie? RERENEY Al e o bifl tr R s SRARY (RS cffpnc
vdtiatireethip. ouffet lchanrtehdyfhednd afthapretuct starqgeulimd #6.yThé product
different fluid | e. and .reagent ' tored. .The .
STAHSEHENES 11 BrdRoUPE BubinGgen dby ot A5k A AP GETs g Potentia
prdRict 8K B RnFIBiGH bf IRGRMS optration IDking dpftiohSof the pump 13

immscible with the fluids used. This will prevent
teo swgoetinablei balls serminges weessing kiententsi Id sare pontiadiablyl rotatiédcalong

chip 2 havi.ng a.single,chi.p inlet 23 i | aced. on,. .

25 afif Brend ARt e SiRhlif aieaPifeiglane Bicd s isfep isplacing
veteRingRhid 66t éMtha TRAY plipchexRIDb ETREdiSplogliestrized working
I nmunoassay, or nucleic acid extraction and

lisyid pyshas therrpagentsctiored glithe @ge sad imthefppd rlaanneb apd the sample
) i Dk ' i .
TR B8 Tologh e 1535 M iy o P SERYRE Bongh e tip

nt's red’in
ifilet ciantbb B intd the chipd2 NAféd fdabsihg tlavagh thef chip @ 1aktt reagents
required volume in the bjoassay. The punping rate of
30 leayerthe sarpe Hwowghnths chipoulsk Adand thy cha vty chgnngl. ks fayrth/last
Wl il 5ol 505 Sl 0 Gyt e
thofonntheeagent 5 delieerpd iptheéeeshortisudcsssivid plags fdllowieddy a long plug.

'ﬁl}géﬁ%% EB(t)rrt] %lucgrs] Ia?e %r %léarrl]i%g raﬁ? ge%{] u%l t%gcee l\e/\ﬁta oglrg tV\Q cﬁ/alnfalels and in
the chip 21 from the sample and previously delivered reagents so that such residual
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outlet 25 which is connected to a fluidic port

provided in the channel |ayer 3 and serving as a fluid
W@ 20081118908 outl et 37. The punp 13 accordi ng t oPE€HE8G2008/000072

third enbodi mentof the present invention is one way of

feedi ng one or nore sanples and nmultiple reagents

tF4R8 wc{uﬁﬂnmrbomrﬁﬁaexhé [Un8 pliiEofibeRast rdagehtORMfidh WAl HelBllected

way of feeding one or nore sanples andrrutlpe
as paaget. hc mlnrce slmgt pllugpomh@_ fowsthsieagent will bé gamt & Wwaste. According

tg@a sRpPa: Lﬁvﬁovgq;g{ﬁgﬁ glirs%g %#“hﬁﬁﬁ% %pwggggmrxgl 15 and

tb "push GHIV i RasGits ahd SaRPREPI0AESP bl HRIddWhnstresmf SUiHehfluid pump
enbodi nrent of the invention provides

5 C&fa@ml 1pdpmraréiand ingitks ehip 2anBereariridge odeprding o dfis embodiment

Cor Odlgtef €4 ?eiglt (SéFour?iﬁse ir)r’\(/) %: ?rgr/]%trcrzlél(l)rtdl glr]t?)x'hbg%]xnbodlment non-

1ﬁ&§t&gtﬂiﬁd sﬁcﬂrﬂgﬁ dedités hrel Bnlpresedt fof @He isAmpledili ¢at &é product.
fluid channel 5a-5d, wherein bég;l qxiaortl on of each

Howgvgr.dhassnikilleshingthe qrt cag gides athe) s PemB s be easily
ot pa?ot *n%.}(g ‘ﬁfs«% ge %J oﬁJHel teéj[zger?&h?ébq gtlég%%giee?icgﬁg%galgooother

10 reapehis which m&anemnaamdvm dtéred @othe flaiCéhahheliod theusaptridge.
channel 15a-15d conprises a circular arc portion,
wherein the circular arc portions are arranged on a
ci reyg eoasfahmshs FOhEES RS h HHREp @Y abcdiing t
h%presm r:gﬁlé | emrent 11 CI n tﬁ?% \g(?lrrentp eﬂ?ac g fo a
nﬁnthl Qinlpmimpemhaﬁnim pﬂeﬁalt mﬁcht(oanﬁfhmhsm deaigned | for dlmultaneously
nnel 5a-5d

PERBELBHT AR SR PR e DU SREISPT drigples in a

15 shisidcarfiipeaitd @uﬂ presbing élemehts ttﬁ’at fdﬁH rrul@ Gy %braﬂ@lg AR tF~°lgure 19
wherei n_each segnent can be used ly by particul ar

shewy @rﬂch@matsfamﬂ élewm/éheepump racmrﬁmg tend m*thr@mbgdmt of the

pL dés nt ggé‘xl{Hr%]) gh%%g 3% ng§%rfe% erlflo qg#ﬁ r%%alg? (multlple-

1ﬂhﬁ¥iﬂ&lh§ledﬁmemjldiga®ﬂn§lé wmanxpleaanlesageat single canndge with
requi renents of the specific assay hi this enbodi nent,
n@,ql%lﬁ BresFng o?lﬁm%@uﬁ@r @pest gp pHalle eAgcorhing tgr these two

20 eﬁﬁ’)%ﬁﬁﬁéﬁtts Sfﬂlﬁpéeéa?ﬁ% Bl%gl?qqe'i' ghiﬂéﬂ rd rEB els Slate fo%%d within the

reagent s 'are punped w an ‘equa pressu
chdrinteb leyler 3d ovhereiy ea:cmmhﬁnerfbﬁloﬂmdadguhels Ssq:amqmseé atdireular arc

bal | allows'n enden re e/flo aefor
PAFiOR FESBEVELY TOTITEnE Gy M BUTF (BORal ol <a¢h Qi wafl Circular arc
pBAIAAK R i theC s 7€ FadiR®ParfO ﬂ{er Breuld&lcepsHiohd ©f RHETBLAI fluid

pressure can be sinply custom zed by accordi ngly
chatjnglst § rlvgmgree“rangqgtalongrmme oirgildr mth gulidatdd by d dasimgal line in

h [ 1.h
25 FESGR0E apt 1 S S pefion 3% o5k A BF B3 neier oo Banels
508 GiriAnSédWhtRinCthe R:u@tﬂa{’ Phth2Wifln AES bR phitiol dabte of k¥ ur fluid
cartridge outlet 37. Further, in this enbodinent, it

channglss% Femnprises a seguenceof different fbndqéﬁewm@qw%ﬁmﬁlse assay(s)
PR 4 g™y L8 Bl RSP Wibog il SYRRPAS o o

1ﬂbt§12|3t i8 pesiidddywitkini the E:ﬁ‘dllircpaiﬁ] Qk&btdin@fb tﬂl@ Qﬁ‘fbbdﬂlﬁbnt Blgown in
ve enbodi nents, for exaqnﬂ) a silicon-based

30 th éﬁcﬁaplm pfithe eodingrtions asanesdl wibisdhe sirqulartnagncasdhs connected to
f
gs%ga:g lcllﬁfdet agaq thé U ezlcwaals% nuﬁﬁa%ﬁ&ﬂleﬁe&%% | Bhip inlet

se extraction elc acld 1s
chirmep wihivhi 1p|oennéwdd touthé eespetaﬁrledanﬂ gdetidnyvidatdummy line 47 being

irreversi bly binds to silica, surface i n&]he presence

replacegbls: l?)bﬁl fluid storage ling containing a sample therein. According to the

embodiment shown in Fig. 19 only two dummy lines 47 are provided, wherein two of
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washi ng away inpurities in an ethanol (or al cohol)
sol ution, nucleic acid can be sinply recovered from

wWo b@sguodice by an elution in a | ow salt buffePCT/SG2008/000072
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Conventional procedures follow ng this principle,

however, are proven to be skill-laden and tine
tROBRUPbHGns bl i iehi TR cithBP Datfl ar® BREMY QinBAE to a separate
centrifuge. Mcrofluidic chips offer automation and
inleh2hofithezchip 3h lofbotthersboditnents thw/othér endrpmirfiorgof each of the four

L.petting steps of.the reagents. ha rlier .. .
i shendh B BR (fickmch e 36 oy Sepaa, 0016 25 AL g &) via o
réspedtivedseptifatd flgidcthamtie] s89ingOdsi HlcHRP deetOhhfmd! the Respbctive chip

nucl ei ¢ aci ds (both genom ¢ DNA and viral RNA).
oMtelechannelsbeing chngestedan the mespeetivei gthernends pastian ¢ig sirgmovable
re I ratories only when they are provided with
péod}%?r%%&gegﬁg@asy-to- use punp with an established
fluidic interface. Further, it is desirable to have a
orating a disposable fluid cartridge

u system i ncorp (
(80K o 1 ngT}t%émP@‘gmefl@dShoé’algﬁhF$Sf d7-18 elpady [demonstrate that a
. X |
SRRRPLIGA 38 pESARY o RSP RO 5T SAE 13 SRR B e

reagesB nindi sanpid loaded dilthe dowpstmamosfttha luidpihp chim®en$ into the
| hvention may be used_as a universal platform for_ nost .
cBiPodin dihptTesRectivg BUR)R 1B spmaidse | mpskercissplianwongngliguid that is
i e 8t | 81 P38 by ST o
thiel chip [2dwd ha warkingiliemidodoes mot pontyin any @asibogblen Qnlf itli¢ Wworking

BRES TR e S S e 5 o a4 om
tIRCG O NHq A bYyRGaP CRABE AN ThE@EHkRR ard BB in the cartridge between
characteristics such as flow rate and back pressure
thewerkineligitid @and el ohan 2 Jibesecdravisigs alje shew ¢pmplatelyiclosed (self-
' | St . t f the.ball 11 .
cHERRRSY 88 e A0SR S5 6 1 HiBgBSL e e

flnitt §torige dievicgs oflgrfantHeasampltf arldnfor HeProdict aH6WECHrNthobOskilled
.the invention are wall thickness of the elastic |ayer
iythe; 35t ean- undertand thetdheseshawe camddase@Hmpp saq hp gasily modified to

f.ace h ' r 49 fLui .
R o ek PR YR AR sok e’ e rBRs which are
chirerdly showerestérednraplanathiid chanhels bf thedaptidge. channel 15

was carefully prinmed with dyed water w thout

I ntroduci ng bubbl es. Flowrate nmeasurenents were

[6084pi Ned AigdreCANsHoWa GHRNXiNPE BEPuRY dcbHidiME ol eleventh
punp to clear precise volunme of dyed water fromits
embpdimengofitheapresent mvention. Acegdingdo Bus embogimsot, agelatively rigid

oS G Rt Bt & PSR BBHPRD iPhiea
of eesdovetiny Myen g8 i§$t|@9tbf/thaﬁ~$ha@ AP tHeeel 588 Nayek 9MAFEBovd isi fBrmed
and | ie, maxi mumflow rateand nmaxi mum supply pressure

ogether lowes syyface of ghenroyering fryen <8l yor exarhplgpby anachindng. The

] respectively,  Bo ange .
oyl 5@ N8 oleiirefled (g RIBERUAS ool i BOEfipg, witn
tienidwet stirdideldfdhe c@Rihf Cajet 98 Sacirpethi dpper suithéd of thevlastic layer

vol tages (<1.5V) required for thetgég]'gstm to 9(;}enerate

30 95ihe grqoy (togethst with the vrpen sudagernd| it layert 9)tfaems, piguiding
cpiyh i i e BhL RASRREAE (g B okl T Rn

acamniraodeted. Ihub,aat leastgportion dfthe ighidingg chaniielicdieiden dithrat least a

u ording to t resent invention. The fluid
pgrtlrz)?l c?ifC t%e at lea%t one uled Fpgump channel 15. In this embodiment, the guiding

channel is formed as a guiding orbital channel which is coincident with the circular
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storage container 39 is suitable to store therein a
product and/or waste leaving the chip 10 2 1 and/or
wea0uphefpsd and reagents to be fed into the chipcR3G2008000072
shown in Fig. 12, the fluid storage container 39
conprises a fluid inlet and a fluid outlet which may

paIS AR WRICK tﬁ@ aP 'I&M O pisdifle RleAlRRE 1 \fatat’eﬁ mCFF gﬁ‘k? 1%3t 19.

shows Sever al uid storage containers
Aenondiag too thlheemba@meot I ﬂy:epr@smg d:lbmeritl l]ildof:ahe rpldgp: 13 is

accor the econd,.enbpdi nent of,

Rl St e R Gp §uteddq nd S B iSRRG ‘Siiosgyit the
used ichrtfidgd o BY ﬁsﬁﬁﬁamg Rudd &laotéaﬁgflhyer d3CPIPSIS the eﬁguc layer 9
accommpdat es a flui d/sanpl e/reagent required in th

5 aalyslwe%;r@dmpmlbyf thaelashc [yen9 anheny dischargs of gag @lugs through
1ﬁgn¢ ? %% §9 dIovvfor a nore conpact and
Sha ootp iPh the fluid cartridge 1/punp 13,
si nce the reagents can be stored in reservoirs which
t ake space_al so vertlcalgg but not only horizontally.

[0883]hi s aphieBEes2la tae21d Q}’V érfgmﬁmsehqmaswotomwmf meypump
{

S8 % SR PUTR SPGB rh3ch 05 BEE' s g ppontios

10 tb mh@hﬂmﬂﬁﬂﬁttlotﬁ md)ﬁtvmmil (télﬂed)ht Pig217), thiedluaimi@ liné UMi(ghd hence

ﬁ%%@% contai ners 39 This a roach al so allows a
t Braes 1ing &3 WRIANHBE aLspmp ga@ be arranged in

lﬁfzﬁl'ef Wﬁeﬁoﬂﬁr ﬂtlld"étgt'a e RhO4X ghag %Ht&lh 9%@ nlt ¥uch as lysis

pl ugged in and ugge out t rom t anne
Wiffes itoribeamixed wexbimlon emnlsleu§hﬂe|ﬂulélsmageohmes 42!6can be elther an

EEHSF LAohireayAoIb, A 96 teihpr e L o SGH soog i hesita e pre loaded
15 dudink Mehn@ fabdHl drliy caf b&é ﬁ@rpﬂiftc?gi'ﬁr&én%\)aﬂlé ?ﬁlt Bflthe cartndge 1in

channel s/ chanbers 4 formed wthin the elastic | ayer
whicincaseatibas torhe mtomdgd burﬂpﬂ wr bbfarmadtual Sest by seplesing a dummy

t f the cha n ayer . n e
1" o ious Sn ORI CHST it et bbRRR dp TR the wer
lﬁmsmﬂhawpnﬁpameto ﬂ;i'x the shrfip B thht Aedirddteagefin@ellysis buffer)
| ayer 3. The punp according to this enbodi nent further

b@fﬂtﬁ i9aging the ﬁlllliF"é‘F int g flyid storapeline 43 aduch weld replaceithe dummy
20 1@R0FEH S LRt EpNBicky i apthlch ¥afles, further bandling of the

sampler ingddsenae 6 fidteprefotred.| Wutﬂtﬂwélﬁbdﬁilm&l‘mﬂ‘lﬁm 1& HigrBlta, the user
i nes

d alast of t urallt f f|UId st orage 1
onliincpds i mrpaide $e§§e .8 étoeﬁa 1§e 4 iaR¢, Pshaps the reagent (if

P BREFAIAN irf Rt
fl gl d connect | o% W tgﬁjt E&# purrp %E%?F]&%S,ﬁ}gir}ghe fluid

ontajn a primng fluid, line 43b may
25 déedh éﬁﬁgg%gr?‘ﬁf’%o?hﬁipélf’%a d |ine 43a may contain one
or nore reagents. The fluid storage |ines 43a-43c may
be bendabl e or bent into a substantial U shape or
(Mﬁid i nt dnéhlh earit@alar smhpdimenkef Eigsiej thg tan dlpurchstmee lines 43
I ed | the respectiv cha
(e 5ble TRHE PG b syiRed AR I 4 BEAE syh drat botn are 1o
sbudck ﬁbmdﬁﬂferantslﬁﬁﬂtﬂﬁﬁ iofiGh dakriél BuiBhRghel BMamEiCieRhMatd 4thdifferent
the fluid in the respective fluid storage |line
30 brapghessef anagher pamme flpidicharaedpage |i ne 43d connects the
outlet of the chip 2 1 with an output reservoir 45
provi ded on the elastic layer 9. Wth the punp 13
[6887¢r di ng Qthert fppicetidizdofibatcartidge 1 may require any of the possible

configurations described in Fig. 21b to 21d. Fig. 21b is a special case of Fig. 21a when

branching of neither source fluid channel 5 nor termination fluid channel 5 is required.
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air bubbles (or any other separating fluid) are
i ntroduced into the fluid punp channel 15, since the

WO e@garmoss bei ng separated by the air gap segnePCESE2088/000072
pre-stored after the fluid punp channel 15. The fluid
punp channel 15 is initially primed with a neutral
THiSIW 6 ifRNéa36 vHek! DotWVAL R Qtofﬂ?& RLs 43 LAPR ffrdd from a same
bubbl es.” The punp 13 uses thi iquid (D water) t
fiid whanneb Ssanddemminate at ea@bm menﬂmdtcﬂnenrwh iSpFigl 21c 1nvolves the

channel 15_adversel

etiaisice Ve i Bl suitde RodP s RIS Sopro PR Febth g ghannel

Fpithé@singte at Wr QAsfErontluid A els 3¢ FRC 0 VP isafle ¥RbbdEhentwhen
the fluid punp channel 15 is not constant. Bubbl es can

hoth flnidyiorage binercdd are te leurse fioacdifisrent Buid ¢hanoelp érhiut terminate
t.hi {
af Bﬁln(gﬂgnjh%a%rge’ Iihﬁg gﬁ%gaggl'é ﬁ’glji(er %grécgln g gf: t%% rﬂu\'\(’i claalmrlels are no Idmlted

te did enmibotditnets lisfel aboveahay piiRs Mﬁn@ﬁdﬁﬁfs alsehobyiblehe
punp 13 is nuch lower in the presence of bubbles, and
t he bubbl es cannot be calibrated, that is, the punp is

01§ oo oy AU Aty P Tl g s

embodanery af ﬂmpaxvantuaorc arakeensé lofi gadiBl available comnicheial plastlc

f|UId neI W 1 air alpstherelnto pus
éﬁg g tt* dsa for rse@&ﬁgy wjcsher of plysseot Gifterent
r&igéhg sﬁic@rtﬁ&etehd fbeﬁurﬂﬁliclel fsqior?m d?& P l}{%ﬁ' Sy‘f up%l?c]aiar cross-

Thus, the punp according t th| s e
seationnl profilexanghsmiwth mnapwalls biehes Isudba meﬂiodwvelauﬂly ledses the

PTG R TSP SopAmion PEQRRT sUEEERatep Rt Teaserin 8P they flow

15 along thé ghes fIbRAGGNaREE $! Thid deayirdt bB EhARSE i e RHNBBSnels 5

in the fluid punp channel 15. [0078] The above

atre%l&qﬂbfeferre%@etb@ cgtridgedvhyietelying loe embagping the substrate which are
th id

PRI b s UBRLSAT RSt oY RS DR S Tos

ca:ﬂn also plt déitaWSbﬁtI&h 6m theapatesl choick bﬁﬁmr(ﬁﬁhﬂ%}él as this material
odlrreqts and is notlimted to the usa fluid )
“§ SPHgN qigels coptact Ttk reagentsy Onthe qther Bang, dg easmercial tubings
i het wee i
20 SOIRE TGy b oL TRt a3 et BEMTPERLLR Sk e ey
wouddvnoti ma@tngmh enyl 6f the kratbmagento rithepise iof ptastlc tuhmgseid) for the

fgRE B Al s e PGRAE OfgmaRENane, dead vplume at the joints
be@vdeh tEORUIARCHaHhdIP5 thd ﬁﬁ"ﬁ\h@ Etoﬁig@‘%@hﬁﬁﬁ}s 399 1 Shounted on

substrate layer 8 in ch a plurality of

the ¢agigidgerle ﬁtlﬂad%yl @é&h@dsmﬂamm woagentsroed mtrpdliceareegent cross-
I t|e f fl |d storage |ines 43a-43c

25 CIm mlelgazti'rme”%o < uﬁ{laé §|"‘i§)’s Bt ned with respect to the 10

substrate | ayer 8 are connected in series via the

| urality of channel s/chanbers 41. Each
'f%? hnel / cighyes 22a1te 32f phave@ wethodaof lfa!nn@atmg flgidic channels

SpTRLEUAS ARSI BRI B5°58 we

ndiri tempovient bililds elbodiment, arpredstigetidedisolid &ﬁ%ﬁﬁt&t 3, is disclosed.
le), wherein_ a first and a last of the plurality

30 Ag?)@?lwoofsm)a@se 5% i(Framning; 3- spial |9p\eTPENtines }ﬁéfem) Jor ftybiggs are
cRALISHT ¥ B%ofS sdrPace OSB! éﬁgnﬁ@tﬁredo&ﬁldo% gt e cﬁnd a,set of

connection ends i S connec mocrofl
cdrresponding thorough holes 53 for inserting the fluidic pins 54 are also created on a

10

F-.c

top surface of the pre-structured solid substrate 51 at appropriate locations. Cross-

section of the grooves 52 can be of any arbitrary shape as long as they are larger than
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being |l ocated in or on the upper surface of the

substrate layer 8. The other one of the two connection
weps/11898 0 be connected to any suitabl e punpi PGI/SG2008/000072

device, for exanple, to a punp according to any of the

above descri bed enbodi nents. 20 [0080] Figure 16 shows

the loRfer \diftfetep of e RUMAGEOEMiNYE $0° whiEHRMoNbe placed in. The

enbodi ment of the present invention after carrying out

theronglr-hgles $B shpuldbelat an appropsiats sizewserasito seanrely diobt flgidic pins

ntai.ners.39a-39j. agnd-a.chip 2 1 which are arranged
Sgﬁoibﬁénsgpg%ﬁ %‘qwéi/’él?ﬁ% %P the fluid cartridge 1 al ong
a circle. The fluid channel 5 has the shape of a
cl osed | oop which is formed by connecting two

(08t ant | dniKigcAts &hn Anidicamng 54 etd inserteddn o throwgh-helehS3 of

L eecl | ends, The inner .
Bl ftio e otk eSS E ST RS MyRE Bins e P s Pstantany
staighher fbtd prefopatily chashagd” ih Drdethe E8R@Sphdecorattréduce thickness of
circular arc_portion functions to connect the fluid
thg deidgubstett 8l ners 39a-39j and the chip 2 1 in series.
According to this enbodi nent, upstreamof the chip 2 1
and downstream of the fluid punp channel 15 are
[6091dnged fThFigl 22coplagie tobingasef &1 appropridte 18R¢th\ake placed in the

before t operatigon of fhe pu 13), contain therein
éweg a??rpcrfgtﬁs gg}?ﬁﬁ%gl <8¢ éf*%\ ange‘ggféﬁ {tubings,afh &r¢ eophested to the
EdpBettdl thidic i 54, YORdr HRA O brdol) ' s
raérﬁec arr aﬁglgé)lf [urd st (gr age ootr?t gsl %ie%g%%%gﬂa [ che]tépe 33
fohexfampie a decinger gtinding tfpetbydapinaing 8itoabebattom anf the solid pre-

ropriate king fluid therein. The working fluid

Sﬁ'@&ﬁ%"ﬁﬁ“@ﬁ?{%{:ous body of fluid ideally wthout
15 containing any air/gas bubbles or air/gasplugs therein

and ideally w thout containing any other fluid
(908 sci bl dn Kig B2¢l¢ aneslpsticTayies 9 sdnieh eomtnims the fiyidypump channel 15

. , fi Ul 1. [rom.either direct ream, .
B o bealnh Yl O el Sl ShtarF Bl Tt
ldyer dosnatdeparateobntithefrrnuiest plithe cdiaidpel 1.14, set vdt coM¥ponding
primng the entire volune of the punp channel 15. _
therpughohioles 3 fordrsesting the thiidie s Jdase glse sxqatrgl i theglestic layer
70 911 is rotated at a desired velocity along a circular

path coincident with the inner circular arc portion

until the fluid packages pre-stored in the respective

ai ner 9f - 39j . reach dedi cated cont ai ners_ 39a- 39e,
@R TV e Bﬁs’tthF hastis faer{ G a@lga%fﬁ%raow% AR disolid pre-
stridt@ied Rubfdite 51 Rvith the Qéspte&%tﬂlfiﬁﬁ pRiiSs4 inS&tediltSthe respective
vol une of each fluid package pre-stored inits

indetsandcquitiet helgn ofitheepump chanaelulss (The @tasté layer 9 aiopcdhtains large

f ti h 13 shal.l . tch
e BofREh et o AR e s 05T @B, 3K Fpfi pi°s4'Hhaf e not
ufiRE4EERY it pGAPt han®dl 18t sd bt @&?ﬂ o AR cRésell TRork b eddn after

This means that the sequence of fluid packages stored

plagingdhe elpsticr lgyerdt osthe cagridgesl .oper ati ng t he punp 13

W Il be preserved in containers 39a-39e after

operating the punp 13 for a total correct period of

[009%% depemdiRig 22f, alter wpating YheotlagRClayéd Q) mepﬁﬁE@emd the
Fl ui d storage_ container 39a conprising therein the :
30 respegtiye Yelingsi th foreprodupieand, o5 samplaarg glso meunted on the

J U . I u . e .

S MRl Kot REND RAERSS B G0 calil Il B3clt contained
clsed-$ysteth. Beforegecontpittaienelosurd ke cazHdge dadithepirhp cRirnels 15

the fLui ckages which left the chip 2. 1 earlier
mustbe %ﬂ@j thﬁ the gorrespond?ng reagents and worklexg liquid accordingly. To use
the cartridge 1, the user has to remove dummy storage lines 47 or caps sealing the
37
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product. These contai ners 39e-39b conprise the waste

that shall be properly discarded together with the
wQswd/1esrs ri dge 1. The cartridge 1 having the PCTUBG2008/000072

packages prestored in 39a-39j, the chip 2 1 and the

punp channel 15/fluid channel 5 arranged in an

faidid giny 5a/2a8 @EplheOBem NN Ble sfaﬁf;ﬂ[@&o?&%@ $ink Y9t88 pRoduct storage

sel f-encl osed system whi ch can prevent exposure of any

bme fdhdalsofreagent i;a@q( afynecded dystherapglicatiopd altBojser sharhplaces the

LI f IS 1 . ul.feature in applicatio
S ERRABAL 1 ofd e 4251l BER Lot el LERERETT on e
¢lastemti phmp eldninbl 131Thakest 6f th Prateiire$4/53UedsriBeddSAhe invention.
i ncluding i nfectious sanpl es and/ or hazardous

5 reagents. It is to be understood that this enbodi nent

t | : i fd . t of the .
OPO5E! TS S5 chBSURRAELY B WigIRARAL g B, e v
anshgeinentr bivet beed describedearsinillustratbd Uit ds 36 ®eagerstood that many
goné&%ners 39a-39] . may vary fromthose shown in Figure

qofificetigns and; variations may heraade focthe pesontciv entionhithout
RYPAR; H\QopOo iaeﬁxgéﬁtgme”b(’di ment of the present
i nvention which is designed for performing a single
10 sequential assay (single-inlet-single-outlet chip) on
a given sanple in a single cartridge with nmultiple
pressing el ements and correspondi ng magnets ( not
shown) . According to this enbodi nent, a
nmeander/ serpenti ne shaped fluid channel 5 is forned
within the channel layer 3, and four different
reagents are stored within the neander shaped fluid
channel 5 at one end thereof. The different fluids are
arranged in series and are respectively separated from
each other via an air plug/charge. The first, second
and third reagents are respectively stored in the
fluid channel 5 in the formof a single |ong
(continuous) plug, and the fourth reagent is stored in
the fluid channel 5 in the formof three short plugs
foll owed by one long plug. The long plug of the fourth
reagent is followed by another air plug which is
followed by a working liquid. The working liquid may
be any liquid which is suitable to be punped, inert
with regard to the channel layer 3 and the chip 2 1
and does not contain any gas such as air bubbl es
therein. A mcrofluidic chip 2 1 is provided in the
centre of the fluid cartridge 1. The one end of the
nmeander shaped fluid channel 5 can be fl ui d-connected
to the inlet 23 of the mcrofluidic chip 2 1 via
anot her fluid channel serving as a chip inlet channe
whi ch is connected to the one end of the fluid channe
5 via a dummy |ine 47 which is renovabl e and
repl aceable by a fluid storage |ine 43 containing a
sanpl e therein. The dummy line 47 is to keep the
nmeander shaped fluid channel 5 closed until the user
repl aces the dummy 47 with a real fluid storage line
43 containing therein the sanple to be anal yzed or
processed. The other end of the neander shaped fluid
channel 5 can be connected to the outlet 25 of the
chip 2 1 via yet another fluid channel serving as a
chip outlet channel by connecting the other end of the
meander shaped fluid channel 5 with the chip outlet
channel by neans of a product storage |line 46. The
pr oduct
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storage line 46 is a renovable non-integral fluid
storage line to contain the potential product at the

weapliegtopon of the punp operation. During operBET/862008/000072

the punp 13 three magneti sable balls serving as

pressing elements 11 are controllably rotated al ong

and pressed against the circular path indicated by a

dashed |ine thereby displacing working |iquid out of

the fluid punp channel 15. The di spl aced/ pressuri zed

GIoARMSEg |1 quid pushes the reagents stored at the one

end in the fluid channel 5 and the sanple stored in

the fluid storage line 43 (replacing dunmy |ine 47)

Wrdtieélgintddrigugh the chip inlet channel and into the

chip 21. After passing through the chip 21, the

reagents | eave the sane through the chip outlet 25 and

lthe H%AJ% The fourth/last reagent wll

be co ecte uct ‘in the product storage |ine

46. bnhadmnhlagerbmdunmﬂlich at leastfonel cilrchlntfemgﬁaity sesled fluid channel is

dellv E n t hree short successive plugs foll owed by

eénﬁ‘ Srae lﬂﬁ“‘é PCHPE# &€ hort plugs are for cleaning

any hesbstidel add ace left along the channels and in the

chip 21 from the sanpl e and previously delivered

reag %F@Stédal’eﬁ dxedly @rrangedion kg subsirase,woul d n ot

cont

11 et e s s B beinf grchy lngh BB F e MlLlayer, and

t he mglretrhthc etlgast bnevlhid channskis defiedvwmsit h:asmme eiddithegedfdy the

#@gs enbodi nent the working liquid is used to prine
ﬁgzPV @t d punp channel 15 and to push all the reagents

and sanpl e | oaded at the downstream of the fluid punp

channel 15 forward and into the chip 21. The cartrldge

2acconBf Hyidgriridgsaceptding theleim |18Wher§1@rﬂb? dtleastone fyd ghannel is
e£§@1$e1§ﬂﬁ4nga%&qﬁux§ﬂ'1§%ﬁ%c 1A9é(“§0rd' ng to this enbodiment,

noni ntegral fluid storage devices are only used for

the sanple and for the product However, those skilled

|n t rt under

R e R R e e
demmM&ammagEthfWShé@bstﬁtéo ot her reagents

which are currently shown stored in the fluid channe

of the cartridge. [0082] Figure 18 shows a schematic

4t Op TheMuRtatti8e PAIBrdREGE E:Qhﬁ‘@ tveerannhéutﬁeﬁ%}&%mmmel is
of the present |nvent|on whi ch i s designe

patlnipnmadawithin thersdastio fayerandfpeuily fomapdomithin Itheav@bawe
(single-inlet-single-outlet) on four sanples in a

single cartridge with four pressing elenents that can

5run The flaidadattetige atnddﬁiggu chinl 9, whevin the dadtie i@fer Corhiprises a

Vi ew on e u acco tenth enbod nent of

e e pRa e oo HRIEET Db o] SHSrigi b EGHPHENS BfPY g
fAmIAd YAk at Radt ahé Ahidakamel.(nul tipleinlets-

mul t1ple-outlets) on a single or nultiple sanples in a
S|ngle cartrldge with multiple preSS|ng el enents t hat

can 0

6e rrbo SQ%P‘?AL% eJSctéorgfrﬁ ?téddrlrzgxgln%e\?rﬁ& g}&ve 1sd provided on the
uppea Iu!édc& 05 tlazrsabétmterradnch it boverdde thé alﬁftﬁl layeryigerebd, forming the at
1 erekgif ch of the four fluid channels 5 conprises a
BRIt gV%“%ortion respectively forming a fluid punp
channel 15, each of said circular arc portions having
the same radius, and the circular arc portions of the
four fluid channels 5 being arranged al ong a sane

circular path indicated by a dashed line in
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Figures 18 and 19. An end portion of each of the four
nmeander shaped fluid channels 5 is arranged within the
W@Rs18w8 path. Wthin this end portion each oPCT/B&2008/000072

four fluid channels 5 conprises a sequence of

different fluids/reagents required for the assay(s)
performed by the chip 21. A mcrofluidic chip 2 1
having four outlets 25 and four inlets 23 is provided
within the circular path. According to the enbodi nment
7s howThe flufd @rtridige soldingf totah ofelaing3ar toi6) Wherginrthnglastic layer
within the circular path can be connected to a
CQEBﬂﬁﬁﬁéeﬁﬁ@EFnzs of the chip 2 1 via a separate fluid
channel serving as a chip inlet channel which is
connected to the respective end portion via a dummy

8 i ne Thy flyis aagfridgpaceerdas te claym g, wﬁmem the elastomen i sadected from

0 [ . . rel A ing.to the .
R o O N P
palyehlpropyeénd athturahmbbérlatewpbun§ltrbieb e rethybenetprapyiena nittbef) Pdlyether

ithin the circular path are directly connecfed to . a.
b@é[s A, Rehbutadise o iihs, perBuorS pAlYBRstH bnisBaiReDrmide, and
eﬂﬁ@v@@nﬁkmﬁnd portion of each of the four fluid

channel s can be fluid-connected to a separate outl et

25 of the chip 2 1 via a respective separate fluid

chan r Vi ' . e ;

5% oopatt MR ER bl @ bt inS 130 B harblhe ppsippghas
sutssynéielly plenaytupper serfacep and whdteinitize laweeswfasddfahelagicdhyer is
storgge l.i,ne 46. [008 The enbodi nents sho in Figs.
aifeed Op el Pf%?aﬁmﬁﬁ S 6 P SR op ?%55 73?33@?1&? UBPFTsurface
ob@edubstrafer i e the fluid punp channel 15 and to push

all the reagents and sanple | oaded at the downstream

of the fluid punp channel 15 into the chip 21. The

e S p . . S .
O ki g 1R BBt it by s TR G0y e At i o
platee chip 2 1 in order to indirectly push reagents

through the chip 21. The working liquid does not

contain any gas bubbles. Only the working liquid is

1al | oTRelfluid chitiddd detekdingip aﬁ}h@ﬂtﬁefor%&ing diBins, dEtreinGBE Qibstrate
.can_be separated fromthe working liquid by a gas
isdpadepd an EEFWH%WF’@%{%’ ingerg matesiaband/ar dopenat hehave agje
maghdReRield1e working liquid and the chip 21. These

drawi ngs al so show conpl etely cl osed (selfencl osed)
systens. The schematics are drawn such that the

artridges use,non-inteqgral.fluid stora evi.ces onl
10y THERSE oo ndi el Boim o ot fdiclrt) g tckuy
inekirhdteréhl igsilidoa orglascan under stand that these shown

cartridges/ punps can be easily nodified to make use of

such non-integral renoval devices for also other
13.ea0¢R Auitkhidid ' i
_fluid channel s %:"a%f ﬁgfn("% ZQ%I%%SEWBO%%&%C%@ /g%l@ﬁetxcally
ingr apaterial &y ansorganae polymens matsdalprap iznrgaovci¢enamic sagerial.

el event h enbodi nent of the present invention.

According to this enbodinent, a relatively rigid
1€l en®hd ﬂisild @hnﬁctgleeacsﬁrﬂfn@ t€ ﬁlufni 1 gvHedsig ﬂ}ezb&#r@ernmmtérﬁe@k

n t elastic layer. 9. The rigidity of the coverjn
sq?g:)(,eé{lf?% thegrgpR.cquisistingof ancaguflic polvmss, nolycarbopate,gyglic %.eﬁn co-
plyREPMIGlyktyreidred on the |ower surface of the

covering layer 48, for exanple by machining. The

covering layer 48 is then arranged on the elastic

| ayer 9, for exanple by bonding, with ‘
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the | ower surface of the covering | ayer 48 facing the
upper surface of the elastic |layer 9. The groove
w@ bageidoes with the upper surface of the el astPCr/b@3es/000072

9) forms a guiding channel in which at |east one

pressing element 11 (two balls in this enbodinent) is
accommodat ed. Thus, at |east a portion of the guiding
channel coincides with at |east a portion of the at

| east one fluid punp channel 15. In this enbodi nment,

15.he gHé duiatafRagyREordingft® bhEEE Aiime 196! 4l vlkeréih Bt fe@dt a portion of
channel which is coincident with the circul ar pat h

the| 2 Irgstvme dvid ehanpel hpsthe shapref pesadarigs-el enent 11

rotates in Figures 17 to 19. According to this

enbodi nent, the pressing element 11 of the punp 13 is
16r ovibethiscppiidghctadghe anywitdiaitk é te &5 twhaige allcasiagortion of
i S so di rded . .to ethe with the used cartridge 1.
th%ft%?gﬂ Sﬂﬁﬁﬁgﬁﬁwﬂg' %@@? ﬂﬁp?ayer 48 on top of the

el astic layer 9 any undesired expansion of the elastic

| ayer 9 and any di scharge o as _pl ugs through t he

13| asThe flpigycartri eaqceorSrnége mse@tg the fonepgingilyms cghergip af lgast a
grllgn %Pﬁl\é’ atleh{t®ne %1 &&HEP és& hOMd¥% s@@?eh of the punp
Paccord Ing to a e nment o e present

i nvention. In Flgure 21a according to an enbodi nent

U T R e X

mi&ohibici dhip beisg bHedlin R bh theCchani¥e 1a3€F iddRthg ifl IRAT @nh&ltion
wi th anot her fl UI d storage line 43 that contains a

with dhe &t deastongdinid ehasRelas ysis buffer to be mixed with
the sanple. These fluid storage |ines 43 can be either
an integral (non-renovable) part of the cartridge 1 in
19hi cFhefeid cartridgesaccarding t<p¢leint b3 deimitnefluidic chip being a silicon-
R B i for ey P SRR EmiGaLBPRT Sbstance
frpmcwﬁhd&doinpnhhgthﬁhémiaemﬁﬁlegiaﬂtsubdtadce.st by replacing a
dumy line 47. Wthout such enbodi nent, for instance
the situation in Fig. 17, the user hinself/herself my
2frav eTﬁ@ﬂ{ﬁH)&aﬁH&’ge%H&hﬁg% by Jﬂiﬁe ﬂ)?gcdlﬁéeaaﬁr%a@ﬁ%m(aeccﬂenng
lysis buffer) before |oading the mxture in a fluid
layerchaxipe 4 tigiditybeinggrepteniben that efifheelasticHayed mryv1ﬂ¢d1erl the elastic
Ia Qrthe cartridge 1. However, this approach requires
urther handling of the sanpl e and hence is not
preferred. Wth the enbodi mnent shown in Fig. 21a, t he
ser need r,ovi de t d . .
28 or TR e etrBe s gy i PeksincTif. figber comprising
ot &th&RARE étbrabdCorftahdrs h¥@gkd il\droniiBe @lfanﬁél@a)fe}“@n&l?éi'ng in fluid
take place wwthin the fluid cartridge 1 as both w |
CW@@WW@W%Q@? fluid charnel-t he wor ki ng |iquid st art s
to push themw th the activation of the punp 13.
[0086] In this particular enbodinment of Fig. 2la, the
22wo Thefluidshoridgpactording teldain RE vé@ngin evasepatatecfluié alymntls are
to be , m.xed) are arran e&l in paral.lel such that both
capgeted,with sachothersfit ore Rad SREEBEOMIERES of a sane 11 uid
channel 5 and term nate at different branches of
anot her sane fluid channel £20087] O her
2%ppl Teafluigsartadee qﬁ@fé’é‘gt“i’ Flalge2 wheyein Byed separateyfluid chanaels
%ﬁﬁ%heg ift Qéﬁésgwt%' stgxeaég dr’tgzﬁ{?erh n Fig. 21b to 21d.

specra case '21a when
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branchi ng of neither source fluid channel 5 nor
termnation fluid channel 5 is required.This is sinply

W0 b@saoes when both fluid storage |ines 43 ar eP€DBSG2008/000072
source froma same fluid channel 5 and term nate at
anot her sanme fluid channel 5. Fig. 21c involves the
enbodi nrent when both fluid storage lines 43 are to
source froma same fluid channel 5 but term nate at
another different fluid channels 5. Fig. 21d is the
24nbodhendinid catteidgSadvotding towlaiim 20 pwheyein|tivo dlnidiSoragecdntainers are

sourﬁe fron&g ferﬁpt fluid chan els 5 buﬁ b ﬁ%

aifpngerlgh RPN 5 shane] Rer s 45 IIOUESS TRTLa BATRRKHE RERBET (R &0
bfdnbh Of £ b @hidl chartieD al@ termidite 4 dndtRerishife BUTQGHARD (&r to branch
| isted above, Any other conbination is also p033|

of aygsyr spipe pideshapnellr eat e 1 ui dic channels 5 in the
cartridge 1, a further 10 enbodi nent of the invention
makes use of readily avail able comercial plastic
26ubi Age {161 cafthidgeadcotsiingye chiin 2 pwhateialtwb Guidssearagendangdiners are
i njegtion of s, of different rea ents t he
sirlgd i, S R aRg) Byersaian o Shtee i Gt ud SyenprEnd
teininatd &ftw6 dEsG&R FhuidéRhnd$. of i | € and snmoot h i nner
wal I s. Hence, such a nmethod eventually reduces the
probl em of cross-contam nati on between successive
| ug I I
28, P hE Myl ARG Coctlitg Shinh 28 AR 90 Duld ord ¥ e
afranged iilcomrraﬂln ehannbl laye sdias ecsohisce fmnm differehiefluid channels and
tcartﬁ %g 2¥mft0h' g or enbossi ng the substrate
ST to produce cornered cross
sections and non-snooth surface profiles. This can
al so_put certain restriction on the material choice of
2{he &hy flpidsgendeeacconding tpanyel daimg;2l [to 26, yeherqin theramg pr more
GRNGHEke cilaiher e 890 Toie o} [med Btk 1Ko th\Bamncl eyer and are
remqvablyand/or seplaceahly beanged ity op thtidweneldapeh t hat t hey
woul d not react with any of the stored reagents. The
use of plastic tubings 50 for the fluidic channels 5
Z&L soThé ﬂﬁﬂ&gﬁﬁ&gd&&ﬁﬁfﬁiﬂgftlﬁ Engbﬁlhﬂﬁolégwllgiﬂﬂﬂlsvghh&&oﬁipnsmg
t he et ween t he ui di ¢ channels, 5 and th
OF4 < orgi}ﬁv%ﬁ@ags pes avepgedsy oppn fherbanneblaperad Jring e fluid
comebtidndORh the aBGH AEALid @b usual |y traps reagents
and introduce reagent cross- 25 contanmination in a
sequential flow system [0089] Figures 22a to 22f show
ne f ut||
Z?U bi '?;gés)ﬂlélg sa ﬁ@%& a%?&Jdg'% tI) nié ngbg \91{@&{1] ?\JV(% separrae S%m? Phannels are
cormeetnd with. eactlnotEexgma theat leattonativid seragedirent of this
enbodi nent, a pre-structured solid substrate 5 1 is
di scl osed. 30 A plurality of grooves 52 (formng a
36.Pi I The ﬂﬁld%ﬁftﬂ@%bt dc@@rdh@/c@ dlaim b9 witerih f¥se @wra&rfﬁﬁ& Sithnnels
in a bottomsuriace of the pre- 'structured sol
arg gpanacteddn series yiitwe fhuid storagedinesespondi ng t hor ough
holes 53 for inserting the fluidic pins 54 are al so
created on a top surface of the pre-structured solid
3ku bsThaﬂeid&aﬂn‘dage apadoygtd alaim D& oeticrain swo fluidsssgrtlines are

of t rooves, 52 an be of a rbitrary,s
RS Sparipl IR 20 afl sorie Bamua Sgielied chnge erfe

bﬁlﬁm aCdaﬁ{e L tRGHel) And\RifihaRaEarddthe? Sarid AEi@Ehhrhel (BR €o branch
t hor ough-hol es 53 shoul d be at an appropriate size so
ofanother s fluidwhemied). f | ui dic pins 54 to be inserted as
shown in Fig. 22b [0090] In Fig. 22b, the fluidic
pins 54 are inserted in the 4rough-hol es 53 of
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the pre-structured solid substrate 51. These fluidic

pins 54 can either be substantially straight or nore
Woe@Batsaal y "L-shape” in order to save space oPCT/8G2008/000072

reduce thickness of the rigid substrate 51. [0091] In

Fig. 22c, plastic tubings 50 of an appropriate |ength

are placed in the grooves 52 of the substrate 5 1 and

the ends of the tubings 50 are connected to the

respective fluidic pins 54. After that, the grooves 52

are seal ed by an adhesive tape 55 for exanple a dicing

rg n1na ottom of..t he
3gol [ ;Ilhpr estr ucﬁ% Ord I % ﬁerflﬁ(%ﬁ]tﬁ dts(t)cf—rf‘%je. ‘“?iaf,e
aﬁgn@datli bt 6n iha)éginngl I\ﬁ{t?&r&h a%tbl“sbﬁtce frohh@sa‘xﬁd.lﬂhdd Ehhﬂiﬁel and
channel 15 | rought to be in alignment wth the
tpnale ifrt‘éfoélft?‘ﬁ?}t tduidrhapedy rate 51. The el astic layer 9
is a separate entity fromrest of the cartridge 1. A
set of correspondi ng thorough holes 53 for inserting
3ﬁhe The flyidcapridge &gording ta ckagn QB,ealneedn itwo flhigl stdragst lires are

sl o Bk Bt i oo A Burghief A CRld e pid chilinels and
tcs—mm«ataesaﬁleﬂum d¢Hanfddle respective f luidic pins 54
inserted into the respective inlet and outl et hol es of
the punp channel 15. The elastic |layer 9 also contains
3har ggnhe ﬂgk'ﬂﬁrthhékr &H%uﬁqb 8y S xl1ains 284883 QMRerein the one or more
over |l apping the fluidiC pins 54 that are not utilized
flpid steragplimgs asshromriategtally Sormed avithitagard tathe ishanackleysr@dd are

reeh SPGB R BT Pl Dol in AR Sl g The

el astic layer 9, the chip 2 1 and the respectlve dumy

i nes, 47 for roduct and for I [ sqQ nount ed
5 ﬁge ﬁg figﬁeacra?r&fn@.team@c?%% ?d éﬁaf i {4 separate fluid
cRdtnkls %recﬁhhéd Qﬂﬁnlhef a{amen thy8r wEich afeQdhAdcRadyit] &38dther via a

systen1 Before a conpl ete enclosure, the cartridge 1
mw\ﬁleclwrmplmawﬁ by & flusl viprage enntaingriageprding ko anyeof claims 21 to

2985 SR80 OB IRIHP5al) AR S e

storage lines 47 or caps seal i ng thefIU|d|c pi ns 54

3G oalBE MGR P rrding € A0 AmRAT T4 3e¥ bR HiaBalty of

flapd dt(hﬁg&ﬁﬁlltdui‘e@i 4RBidingltb @nyl saﬂathsen tPh2asFor muanty ¢fluid
cartridge 1 over a magnetic field and positions the

StgFags émﬁbaceprérr@ﬁp any of JaimsR8 te p4 anepwevides anghe phannel| layes and
g

B e R R S R b L L L e L

agcarding thgdaimplingr 1Qriatinig comxbcmnbwememgenent have been
described and illustrated, it is to be understood that
many changes, nodifications and variati ons may be nmade
37.0 t Mhe flurdaniiddgeucestting o ainh 86|twitedia tHelamg:aétrdﬁmﬂhhﬁhannel
scope_ of said _invention.CLAIMS What js clained is:

fogmms ayglaged Igop of iy subsigREAIYOREPRITIE GiterldR &1° PPH{PSP C«meﬁqeﬁ with
eél@B'diﬁbr%E thggagsbe&ﬁg ehdg cunferentially sealed fluid

channel

38. The fluid cartridge according to any of claims 1 to 20, wherein within a single
fluid channel a plurality of different fluids is stored, the different fluids being arranged in

series and separated from each other.
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formed, the channel |ayer conprising a substrate, and

an elastic layer fixedly arranged on the substrate,
wWabwea18998 he substrate has a rigidity bei ng grREE/862008/000072

than that of the elastic |ayer, and wherein the at

| east one fluid channel is defined on at |east one

side thereof by the elastic layer. 2. The fluid

cartridge according to claim1l, wherein the at | east

one fluid channel is exclusively formed within the

el astic layer. 3. The fluid cartridge according to

| ai ne, fl.ui 1.S
Fori nos sk EHEhEe bl R AN SRPucsr il FEREE BN e
séparaf&kfrbmieach cthert byi a:lg:paxaﬁmg)ﬂﬁid ibeing (anﬁils’tiHIa: With \theddgacent fluids.
the at | east one fluid channel is partly formed wthin
the elastic layer and partly fornmed within the

4pubstrhatigid cﬁﬁnﬁ@@acfcbﬂhﬂ% t6RLalrh 3HYL3RGARES R Lafrifs A dRprises a

3, wherein the éelasti ayer conprises a groove
¢r@ﬂuml@o|clmaqchéhmgm@ﬂa®dr8foade wlmqne de single Huideshenhebis in fluid

st.one fluid
CB gﬁ n&féh%% %nét%? [ul %ﬂ Rar Eﬂ: geergg ¢ o?%lvvn%re o f’% lgmd 18
smmelrm ithre singie foidechamepbarwieetettle othet &l th@ﬁ@ﬁ‘anﬁlﬂié plaaaliof of
d (%rate, which is covered by the elastic |ayer
t é @y orming the at |east one fluid channel.7. The
fluid cartridge according to any of claims 1 to 6,
wherein the elastic |ayer conprises an el astoner. 8.
4The Thefluidcartridganseomdingde dlaimg 40.0vksirein thepyorkingrlisjuid islwert with
% Qﬁ?&hanﬁel? e? &ﬁcﬂﬂe lcﬁlg Th P(ﬁesgl%f){:&taqg gr%L ganltﬂeqeOf a
I cone e i met hyl'si T'oxane,
olylsoprene onchIoroprene nat ural rubber, | atex,

o St IR SR 30 G i e

tHelwaEly of diftdratt mﬁis aﬂ@ie}ihrﬁied EronPékdh 8tHRY by ¥t MYrhiscible separating
acetate. 9. The fluid cartridge accordlng to any of

flgidai ms 1t o 8, wherein the substrate has a

substantially planar upper surface, and wherein the

| oner surface of the elastic |ayer is arranged on said
4§>I an®he {lpdenrtgdge amcerdoiz to hney ofidbams 40 o 42) ovHeesie thesomie @nd of the

. er s rf.ace o substyr a 10. Th ui.d

iRy B A RS Mo o s PtGFOTRC 5hip BiagphOfee it ghannel

sdriifig a51b Ship &ﬁlet d¢haniel phadhels conhectdd® thé tingle FRid ¢HadB& via a dummy
to any. of the forgoing clainms, wherein the

b%ﬁé?ﬂ&?ﬁ&?% Ie by il Ypregs; pogtasy ﬁqceamlgﬁoria&g eé¢lagmg 21to 27 ora
ﬂhﬂ%i&rggéﬂhfera'céﬁrdﬁ?q By SQeImE 9% t(pﬁh&)\ﬁ?aéﬁﬁég %ﬂ%@%&&

shi el cartrldge accor alm 1
wherein the electrlcalIy/nagnetlcally inert materi al

445 SJI"Lé fidd chrtri@geaasc’:g’ordmg to any of claims 40 to 43, wherein the other end of

the single fluid channel is in fluid connection with an outlet of the chip via yet another

fluid channel serving as a chip outlet channel which is connected to the other end of the
single fluid channel via a removable fluid storage container according to any of claims 21

to 27 or a fluid storage line according to any of claims 28 to 34.

45.  The fluid cartridge according to any of claims 1 to 17, 20, wherein a plurality of

separate fluid channels is formed within the channel layer.
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13. The fluid cartridge according to claim1l, wherein
the electrically/magnetically inert material is an
woe@anisnIpol ymeric material or an inorgani c CeP@BG2008/000072
material. 14. The fluid cartridge according to claim
13, wherein the polynmeric material is selected from
the group consisting of an acrylic polyner,
pol ycar bonate, cyclic olefin copolyner and
pol ystyrene. 15. The fluid cartridge according to any
of clains 1 to 14, wherein at least a portion of the
t least one fluid channel has _the shape of a circul ar .
& c. Tha Agf droerding tp glim 48 cwhriRgattoofdhs plyrality of fluid
chhiHefRorhptiSes bbircWRLAR pBrtfdh, LRRSE sAd Pirtulldrart SYrtiddihading the
| east one fluid channel has a spiral shape.” 17. The
sfng radiusaand thel giecudas aon piirhepstod therplunslitytdf dlujdehagudlnbeing arranged
[ ' t least a portion of the at |east one
a&%%ﬁgg%ﬁgﬁﬁgﬁhﬁgg a meander shape. 18. The fluid
cartridge according to any of the forgoing clains,

urther conpriging a mcrofluidic chip heing |ocated,
4 oth ﬂuﬁgﬁeﬁ%%@?rdrwe Clai S s whegeip gach of the plurality of
fRANERAAAIOEonprisBs BRI difRARt 1889 b kéudn AN Irent Hids.

The fluid cartridge according to claim 18, the
mcrofluidic chip being a siliconbased mcrofluidic

hi | ifi ' of . .
B enThE PpHAGAd R0 B4l 6 B P hlcitan end portion of cach of
thehdualigmfdhid diaahelgis@aahngadbeitiam de .cirdflar pdie afdhip atcording to

artridge.accardjng to an f the forgoi cl ai s,
offfa Bioh T3 <R och s el pesconva o e gl ogions amanged
with@Rihe cirbll@ pattidtin AhidicBnRtiGS itk alsaphdte infet BF B¢ cﬂgﬂ on
the elastic layer. 21. The fluid cartridge according
to any of the foregoing clains, further conprising one
r .31 0 : . e
s At HPa AR R 36 QR B R o b ach of
thetplirebigytof dal ¢havmels sibstamélly cBdpriddse théanter shapetdrpodtipm.
according to claim?21, wherein tw separate fluid
channel s are connected with each other via one fluid
561 or TPeflidthRide accarding t6 Elafrh U8 Avitedéih hi M8 0AC 6thEl eMBportions
to claim 21, wherein three separate fluid channels are
agafacd ofbén the cetargathyis gonngetel e thg cerrespapyding inlet of the chip viaa
S @ﬂﬁﬁrcﬁargl%l se”lﬁg 54 M:lgp ﬁﬂéttcﬁﬁrqgﬁwﬁﬁﬁ %M&técﬁo Qllleaz!ltg%ast

1, wherein two flUId storage contalners are arrange

ohgenskpagtiort Yie adhmmaieingagplacesbledy a ftuid storage containeracsanding to

fluid .ch t. h of . fluid.ch
o FaPRER A 87 504 Dot e PP E o pE A B
chitsinkig achmphahétein. sane fluid channel). 25. The fluid

cartridge according to claim21, wherein two fluid
storage containers are arranged in or on the channe

aye i ink LaiHepbi i
shay ‘Théﬂuﬁ%a&ﬁdg%oig&?rfﬁ t0 Blafin 98 6E5(, Me%&m@gg@ %ﬁdépomon of

termnate at two different fluird channels.
edohyoif thepdnmalityof dluidtdwonuiilnig fluid-conaested b, a sehamteiontletus the chip
v{aI auxjegpegtti\(l)ers%gz?rat%%tlf éh%%ﬁé sgrﬁneng as a chip outlet channel, the respective chip
outlet channel being connected to the respective other end portion via a removable fluid
storage container according to any of claims 21 to 27 or a fluid storage line according to

any of claims 28 to 34.
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arranged in or on the channel |ayer so as to source
fromtwo different fluid channels and term nate at a

wea0ve/1idoss d channel . 27. The fluid cartridge aepCDsG2008/000072

to any of clains 2 1 to 26, wherein the one or nore
fluid storage containers are non-integrally forned

wth regard to the channel |ayer and are renovably

and/ or replaceably arranged in or on the channe

| ayer. 28. The fluid cartridge according to any of the
§2or edBherfipid bartridge ateordihgto daimprs &l 19gwhereinGhe Be&t bhdMleid

tor | ines, arra or on the channel | ayer and
3% “r?"f‘?‘i‘j‘?du‘%aﬁﬁg‘c‘% 'j&ﬁfw #tipne gad thereop 28 whgkein pn Qf more
i@ 41 storedBn tHNR 142kt ﬂil?d’ &Hahﬁjeg ednﬁ%?éi’h ngotrlgn% hgﬁlms stored in
28, wherein two separate fluid channels are co
the ateashere Qeidchanpe theenahe pthersand dhrzedfland thesingroagere fluids.
line. 30. The fluid cartridge according to claim28,

wherein three separate fluid channels are connected in
Ser i ékhevluad tamgidigk accdrdibptoans of tlalss 1 ©117, Thevldrélh d glurality of

t | 28, wherein_ t fluioc _
SRt Seef b SisSutpef atin R chanocbhubtrise i artridee
faAh&ToPrisiay ﬁ%ﬁlrﬁl[t? ¥ ﬁuiﬁ%@agellhh'ega&BﬁﬂYgeﬂ aﬁ? of gl?ims 28 to 34

branch of a sane channel ) and term na
agfior pehurglgyef ﬂwdusa)rmmn@me(smccqrdma teareshofotlaion 84 he27

ctégfl@(;: efg! 1%' %ée% W@ Qurﬁﬁ%\ofq- {L'%mg%yé o] rg tE\feij)ﬁceoxgﬁsglg a different
fhxid Ell@gmd anda dlirst and & hast mﬂthmpiefahbagfeﬂmd; storage liflesSand/ ot €luid

h) %P‘ | uid channel . and tern1nate at two

r?%ee‘i% Nk ltﬂVH‘g&fS?Pﬁéﬁ‘%"' egnd $efXing|a # JORRECHPR gfigl Wherein one
o @feaivdicBfindclok bidsy Hiluidb@in8étdntwith § N haddel @&ﬁalhﬁ@ Qs

are arranged in or on the channel |ayer so as to

vgcgl@,ngélqpl,d(gghqrt:% different fluid channels and term nate

at a sane fluid channel. 34. The fluid cartridge

according to any of clains 28 to 33, wherein the one

S4r ndihe ﬂilidnaaﬁdgmcagdirig' tnekirars, eaoh of tht edrealluid dhanimsivbeing

eqgard to channel er enovabl y
el RSB trale B oEPE e vt BB b AR fuid
stomrlmeaﬁd/oﬂ'ﬂﬁdfs{dﬂagé cedtainet.dge according to any of

claims 1 to 20, wherein two separate fluid channels
are formed within the channel |ayer which are

s5sonnqht ﬁqlﬂahhdgéﬁaoﬁﬁr{éetr) clir 58 of S'Wrtl‘Mxl 'c&lﬁgfolgig% a mlfroﬂmdlc

repl aceable by a fluid storage container ac
Cb‘WCQﬁrd@an) plginp IS_OI B @7luid cannédtiongvigt the ather bnaef the two

A5 to any of clains 28 to 34 containing a
csang{e %%%Tein. 36. The fluid cartridge according to
any of claims 1 to 17, 20, wherein a plurality of

| ui ra ont ai ers according to any of clainms 21
% g.h‘éh ‘/ddi%"‘ﬁg%ﬁ A P’tg)ﬁo glainp ﬁu‘f"her%lpé‘rgi@@’ e|i$ proyided on a lower

@48 ofl tHRGubSra®d or Réushlg® tiBing8 t0 34 are provided on
t he channel |ayer and are connected in series via the

at least one fluid channel with a mcrofluidic chip

ST el S AR oo

within the Shstrafedorcdcoohmedatingladhsdic pive f1 ui d channel forms
a closed | oop of two substantially concentric circular
arc portions connected with

58.  The fluid cartridge according to claim 57, wherein the tubing is connected to the

fluid channel via the fluidic pin.
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each other at their respective ends. 38. The fluid

cartridge according to any of clains 1 to 20, wherein
WoRR1M098 si ngl e fluid channel a plurality of BCT/$@2088/000072

fluids is stored, the different fluids being arranged

in series and separated from each other.39. The fluid

cartridge according to claim 38, wherein the different

fluids are separated from each other by a separating

fluid being imm scible with the adjacent fluids. 40.

The fluid cartridge according to claim38 or 39,

T S S o RD 7 PPl oS o i

sediguhtairfer bfliild YiotagedMB @l the fluididginan inl et of the
chip at one end thereof, and wherein a working Iiquid

is stored in the single fluid channel between the

6ot herrneadid Hiegant f J

Pi Ui dae i R ottt fpdS il eMé'%:/’S%rlég élgsft%% 180 furter
mmpnsﬁ@rthtongh-hele\imrdcpmgmbdegdhe Buitiegrin. Wi th r egar d to
the channel |ayer and the chip and does not contain
any gas therein. 42. The fluid cartridge according to

61.ai M pimphavidg a lidrcaitRdde ¥R covinkitd 8ny dfthd for@difl £1B#ns, wherein
p urality of different fluids are separated from each

adiwd pupp channelipformed by atlepss a aertieg of rhmaaleast@ne luid ghamned of the
o ¢drirdge agcording to any of clainms 40 to 42, wherein
the one end of the single fluid channel is
fl ui M@@nn@epemmfmheheompme@f | uidic chip via another
fluid c haa rl Sneerpvrlesrgg‘g e?eTnile&g gflep # én e%ne&?%gxﬁg l&{?\m' el dtﬁe

connect ed®t &t Ne BIA

bei n gurd&xahﬂd@lhﬁiuﬁg lhyvzﬂalef telititle Sl QER OB WheRINBY the at least one
according to any of clainms 2 1 to 27 qor a fluid

st or B Flgmepttag %l?ﬁ%'gafwr s besucespsiyehg demgessed alang the fluid
cont giyfh BRarReSkd! lﬁ:lﬂ%’l‘@raﬁ{rﬁﬂy nﬂ)@ed t_fllal%afoh It(fithgl%[)% Eb;ﬂ 552

according to any of aims 40 re|n t
end egrrespendingpyireor ofi}h@lﬂeﬁammlchmei,mndl ui d connect| on

wi th an oy [‘1119 56 ggvnt,J]l% ﬁ’ﬁlcg tﬁ{el :1‘?1 et anCt %‘ﬁé\/ﬁﬁfexlg%rlltld?d the

channel serving as a out
conneartrizglge tan bd‘l}ﬁeﬁb& egaumn dachfotlieh & &u@@dhe af letst dn€ bﬁﬁmﬂg
Vi a r enpv orage ontalng ccordi ng

?Qa

bl e st
any SFTERP ﬁ'ﬁprﬁssf § Slasé‘? Igyer,zand by whicht gast P‘H’epr essmg element
accohfl the cArfridaYapbe ﬁlloaéd‘i'élaESe iooeaglffothéﬁto cIt'i‘s% tfnéz%’x'egmg element
cartridge according to an cl ai s
wher i 18lagively moxE ialopg dhe fbé%awap ehdningl;. d channel sis
formed within the channel |ayer.46. The fluid
cartridge according to claim45, wherein each of the
63! ur 3he pn;mpﬁccbtdiilgitoodhaamfell whereimthe stel3asaomei pressingrelaient is

orti i d circular arc haV|n t he
3 gnaeispl e dRing Revie? Fhriiises ameepBitef &vise Romading 5
mohviigahdgdntiofielll labbith shae BEkSst bR fessig<dpgae al ong a
same circular path. 47. The fluid cartrldge accor di ng
to claim45 or 46, wherein each of the plurality of

| ui > r t ' ' et id 0
I
objaett ri dge according to claim46 or 47, wherein an end
portion of each of the plurality of fluid channels is
arranged within the circular path, a chip according to
64| ai Thd. ackBrdiSg 10raaY ot e1diny¥d 61Nto B3 WRerbih € 1¢hdt'a pRAIdY of the

and each of the_end portions arranged
fluid pump channel has the shape of a circular arc.
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within the circular path is in fluid connection with a
separate inlet of the chip. 49. The fluid cartridge

WQz@anthopgy to cl ai m 48, wherein the other end PCI/8GUN8/000072

of each of the plurality of fluid channels

substantially conprises a neander shaped portion. 50.

The fluid cartridge according to claim48, wherein at

| east one of the end portions arranged within the

circular path is connected to the corresponding inlet

of the chip via a separate fluid channel serving as a

hi p A.nl et channel ich_js,connected.to, the at | east

B o PEEPEBRADR 10 oy Eh G B in dsbigF 6 Toprises 3 rotary

elléméintl pfoivitled g@Bove i bandatt the Gidrcditdgd, On &hychQf medrt ¥%ceentrically

to 27 or a fluid storage |ine according to any of

rdacssl pduchds rotatedialeng sirqiwmdgrential pathy seb%tﬁ%ka&!y goinGidentwith the
: . _ . D4 .

B BT bR R TR et RS ed

fluid channels is fluid-connected to a separate outl et

B v g PirD iR RET e, ekl bty olisBm iR ghgnnels i
 forsiddavitiah efendhnebiaper, HREBRCIENlof Be bliality 5PBGH ipumpRhidiels

end portion via a renovabl e fluid storage container ,
CORPHFiAfArcRiar &R portoncgagh asaid qirquipr arc portigpsthaying the same radius,
SRRt B2 O 8 g0l I ) o
sgie ciz¢ulartpiath, and Whersin thdrivihgideyicsrampaisesi arotoy elenientbrovided

n inlet of .the.chip,at one.end thereof nd, wherein,. . .
Bk §Eheshl ot Ffidral o oROPAH T btk SRV BRGR Biich s
rbtated dlonig arvirehm fedeitialpuel QibstantiaNyrdeird@eht With thelictrcslhOptkl when

in the at | east one fluid channel between the other
ﬂ@H@“?ﬁé?gﬁF“ﬁﬁﬁm?ge one or nore fluids. 53. The fluid

cartridge according to any of clains 1 to 17, 20,

wherein a plurality of circunferentially sealed
6d hanA&E puinp ageordingltoglaim 65 ari6s, wherninghe magrst is 4 prempnent thagnet

ri i Si i of fluid :

o e AR dedich AP SRR Pohalndli bRl dplt Sipodhhiyy or placing
tiendagretia stgtld batweey thefpefrhariedt magieagel the ptessiigéldment and for
accarding to any. cl aj 2 1 to 27 connected in
r%"é?‘flﬂ%&\‘?ic‘]na"‘gf‘ﬂé: %’f‘g‘; gP'inttb‘qu'?et\”f?F&nnel s and respectively
conprising a different fluid therein, and a first and
a last of the plurality of fluid storage |ines and/or
681 ui d'hepumpgecording i any1of clabms GiytoH 75 whereint the rotdry elementiand the
R e T AR T, o BB ol B8 B ok OF e ary
ele@nhel containing a working liquid therein. 54. The
fluid cartridge according to claimb53, each of the
other fluid channels being filled with a separating
6b] Ui dhbpiuRf abdORdifi€ todng oficlaling 6%0r g6y nllereth thé Bump comprises a
respective fluid storage line and/or fluid storage
phupiityohpressingrelenpents, apd, wherehy a plpedey efanagngts iyeacentarallyrmlaced
oﬁ%é’fo&a{’ﬁele&gﬁﬁ her conprising a mcrofluidic chip
accordinhg to claim18 or 19 in fluid connection with
the other one of the two connection ends. 56. The

| uid,cartridge,.accordi to claim 3. wherein a grqove
7D "6 Pirbh SARiRg i of ciabin € §165, iherbthge fndhefbafst e
dfioingidegiceistpiéVidd@l as a handheld system.
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57. The fluid cartridge according to claimb56, wherein
a through-hole is provided within the substrate for

wawsimosati ng a fluidic pin. 58. The fluid caP@T/EEyes/000072

according to claimb57, wherein the tubing is connected
to the fluid channel via the fluidic pin.59. The fluid
cartridge according to claim57, wherein the tubing is
connected to the fluid storage container or fluid
storage line via the fluidic pin. 60. The fluid

Tdar t rTihd pempaccordingdo tloint FQiwhefxdy thethendhield dystemelk agpiable of

| ayer. further. c i se t hr gugh- hol e for .
R 0 RnE R 0 B Sorh g SioPegt s st e fluid chanel
fluid cartridge according to any of the forgoing
clainms, wherein _a fluid punp channel is formed by at
Reastlbg rpwptacesrdiae tq ﬂéma?O, eigein the dandhgldsysterrip progsmmable
ahl1 €ad éﬂéhﬁjte 91%55( df d@gfﬁloaﬂafjinymﬁﬁgﬁﬂo thx’?trcH#&ﬁHl f&df&t fiand flow rate
conprises at |east one pressing elenent, Phe at least
ageradipg ¢ thieflyids| seoredhin thaat ledseorfel fluidicleaanélrand giee dpecifig protocol
mpvabl e rel ative to each other, wherein by the at
§'¥8st one pressing element the elastic |ayer can be
successi vely depressed along the fluid punp channe
when _being relatively noved therealong to thereby
78 onpride Bump @ggardiag émelpiaty 7 shereinthg handheldisysfer qgn ppovide an
vt . ) ¢ .

o e OGBS £ e obfin Bt WL i
cagradgest each other to cause the at |east one pressing
el ement to depress the elastic |ayer, and by which the
at | east one pressing elenent and the cartridge can be
74DV e The pludap iavcordliag &aE1hinDT0) Wheteth hiahatibkldayRe@sah Adplay a
elenment to relatively nove alqng the fluid punp
S@H*a?gﬁé protgesl fﬂrﬁ@r dsplaydhs weHpohan anplypiseprrocess @edpmmed by
theMuidtartffiet one pressing el enent is magnetisable and
the driving device conprises a magnetic field device
providing a noving magnetic field acting on the at

eas I k- el e . 6 e._pu accor.di t,0 .
755 o TEPG B PERBRR G TR Uit o R R Pler hving o
rigiditydbeing;] @e&t\ﬂz thah thdtrod tllrwamtiamef | ipftg'ideﬂfoﬁil’t%e él?Ttiﬁ lgj'dﬂ,ﬁvherein
6 1.to 63, rein a east ortion of the ui
aﬁt}l]‘?b“gc“ﬁ’éﬂﬁ“é is fomeq wethgﬁafﬁan%?ygr tor sccpmmodaing s at lppsg one
pRid&TRg eARhtthASin BndWvRérEnAfleattRPofion Jrie: FidiMs BhndeVdofRides
conprises a rotary el ement provi ded above or beneath
witheat feagti apoztion of theat leashongrfivid pempralgmael. i s

eccentrically placed which is rotated al ong a

circunferential path substantially coincident with the
76i r c Al fhrid aalve poangearny torhprisig: ui d punp channel when

b AR B on b5 G5 TSRS et
chanffingd) the Emﬁaq?y&t&hpdgiﬁgs channel |ayer, wher ei n
each of the plurality of fluid punp channels conprises

a circul ap S#sEatgodndi on, each of said circular arc

portions %?&%ﬁglagﬁﬁ§?ﬂ?aﬁ éH%nﬂ%ﬂﬂb&H@ circular arc

portions plurality of° punp ¢ anners bei ng
arranged whemein the substrate has a rigidity being greater than that of the elastic

layer, and
wherein the at least one fluid channel is defined on at least one side thereof

by the elastic layer,
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same circular path, and wherein the driving device
conprises a rotary el enent provided above or beneath

W@ besfikaepsl cartri dge, on which a magnet is PCT/SG2008/000072

eccentrically placed which is rotated along a
circunferential path substantially coincident with the
circular path when the rotary elenent is rotated. 67
The punp according to claim65 or 66, wherein the
magnet is a permanent magnet and the driving device

f ur t ther flud nplve smangamemtdhahércombiighgt and a nechani sm

for placing the.magneti ¢ shi.el d bet ween t he r manent
ragn Bt At RESE SRRy S i e AR Per B A oRLec tast
magnatpositish alehgl tHerfluid EHaane he therdy c1088 the Hlied FhsRel, and
according to any of clains 65 to 67, wherein the )

r ot adyingmgfsyice é}ﬁ avhfq%éh? ptlpast eugnressHgSeament ard,thp elastic layer
rel alchy Be prlssR@ GEhitk B relddsdd Wort ¥hdl oelir! €CtI ON Of the
rotary elenent.” 69. The punp accoré1ng to any of

clainms 65 or 66, wherein the punp conprises a

[urghity. of \pressin | ement s nd erein
B ur e Yk 8oL RN 1 Bl B Bt g one
pEastiag yleflefni® Ragnetf3abld @d phidreimthe dridingGleliee &t/ coatrollable
cl ai s q 1 to 69, wherein at |east a part of the )
mpgnetic field deviestor proyiding aywagnstic Sieldconmellablsicting op thejpressing
AR P P AGRPIoalE hOpies@hdUéRent i BERER of tbereta%&dtﬂsﬁésﬁc
systemis capable of controlling or "adjusting the ow
laygt.e of each fluid stored in the at |east one fluid
channel . 72. The punp according to claim 70, wherein
t he handhel d systemis programuabl e and can execute a
78et @he floidnlabededngensdnt abidimStotcbaiOnTt WhtrefthPcontrollable

duratgﬂg gnd flowrate ?ccordin to the fluids stored
magneticfield deviceqomprisesean RlGPUOMAERY  and t he speci fi c
protocol given. 73. The punp according to claim 70,
wherei n the handhel d system can provi de an energy
7Pnpuilhe uidialve|agrangesant picgrsiing to &7, whergimtbe centrollolde

iL.thin the ' (N . T
nEARRIRM Seobtc qobibes 5 Berpiftof Aabich Wineif e pH Rl Ragnet and
thehi rpdsing edensinhbng snavhble relatitecto @hchasthiéror can di spl ay t he

result of an analysis or process perfornmed by the

fluid cartridge. 75. The punp according to any of

80] ai Mhe Auill viabre dfranUARIEAdRo ROV NANT 7] FHEEinRY EdMroBable
r|g|d|t¥ being greater than that of the elastic |layer
magnesicoigldideyicsrompaises apermangnpipagnet, gaagsietic shigldiand Agnechanism
T FRAAEE it FnoghiSRlicl o Eenff B ab P resfihe clement and for
rerhavig the neagdetichsbiedd fromtthdrelmsween. porti on of the guiding
channel coincides with at |east a portion of the at

| east one fluid punp channel. 76. A fluid valve

8ar r ampefieidtvalve Qrafigehienfaccarded ko R8dim |88y Wherdintthé Eondtfdilshle

at least one circunferentially sealed fluid channel is
rrfagpq,ﬁgtﬁelq devicarappases| aeghér,ah(y qlglfiwély addressable magnetic shields,

and wherein the mechanism is capable of selectively placing one or more of the magnetic

shields between the magnet and the at least one pressing element.
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a substrate, and an elastic layer fixedly arranged on
the substrate, wherein the substrate has a rigidity
wheiosgisypeat er than that of the elastic | ayer, PEREG2008/000072
wherein the at |east one fluid channel is defined on
at | east one side thereof by the elastic |ayer,the
fluid valve arrangenent further conprising: at | east
one pressing el enent by which the elastic |ayer can be
depressed at |least at a position along the fluid
82hanridle fluid vaber atangehas acdohding towdlalmc81amhelein apkiraity of pressing
rivin deéhﬁe %y mthE the at | east one pressing
¢ PEYeCrandat hrssip Loreasharessing ahemant aklees) ong sapawe
idpletiCiRad ehrbviaga. each other. 77. The fluid valve
arrangenment according to claim76, wherein the at
| east one pressing elenent is nagneti sable, and
er gi | i [ }: rQl | : etic
el g St B BN £ S RO B 42 ARGl e o
leasthdmreqirésabig)elemixinit iscp ronnd dtgegpr essi ng el enent in a
manner to cause the pressing elenment to depress or to
rel ease the elastic layer. 78. The fluid val ve
8ar I ahe R vaeCatakfert QC&}cﬁiégWo?a?ly of'Brafrfd 76 #oM¥3, wherein the
control | abl e magnetic field device conprises an
subsiraterip mage ef 2 noromagnesisgblenaterial| apd/on dpesmgt behave as a magnetic
sBegerding to claim77, wherein the controllable
magnetic field device conprises a permanent nagnet,
wherei n the pernmanent magnet and the pressing el enent

re able relative.to each other. 80. The fluid
83a|ng§Paéwaé nt" Rt ng to claim 77, wherein the
cont & @hstrateGn RnIhes pltrafiiyf dirél@ifiefentis1BRhied @RarBbers or channels is

per manent magnet, a nmagnetic shield and a nechani sm
forgredandci ng the magnetic shiel d between the magnet and

L RS LA SOl A 0 BRI

selystrategodeonneated an skiries) viadhaplaiality8d chathbere bncliahgels,

controllable magnet.ic field device TpLi ses a

o1 ur SR o R BT s g e S R R ¢

shi ehiitba fisnehddhREEIf1thd pleraliBOf Anidsdrage dRRP heviRg a respective

sel ectively placing one or nore of the magnetic

frep, F’é‘f%?é“ﬂét*‘%\ié%ﬁ‘e?‘??é‘ s8dgnet and the at |east one

pressing el enment.82. The fluid val ve arrangenent

according to claim81, wherein a plurality of pressing

86) endhe Buidsapridgs ateordingrtol clalne 85 wheirein thearespeptiesfiid gtorage
. t I . one sepasate netic shield is

dg%%%?gggﬁﬁggﬁéahgg? %ﬁ%ﬁeéﬁ$50§§%§ﬁbenent according to

any of clains 76 to 82, wherein the at | east one

ressing element is aq.round. object, 84. The fluid . L
80l v@‘%\ﬁl‘%@ acseiciieds Aigine 8> QR firther gomprising ¢ migafluidic
cNiBBeRizNodaRA ifi P8k RIPpéSulRlOr tfe AR ARG RIRIE

mat erial and/or does hot behave as a magnetic shield.
connection with one of the two connection ends.

88.  The fluid cartridge according to claim 87, the microfluidic chip being a silicon-
based microfluidic chip for extraction and purification of a chemical/biological substance

from a fluid containing the chemical/biological substance.
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85. Afluid cartridge, conprising: a substrate in

which a plurality of circunferentially seal ed chanbers
woeooshgel s is formed, and a plurality of fl uPcr/SG2008/000072

storage devices non-integrally fornmed with respect to

t he substrate and connected in series via the

plurality of chanbers or channels, each fluid storage

device conprising a different fluid therein, and a

first and a last of the plurality of fluid storage

88evi dbs flnwhdartgdge acesdangttp ury 6f daimsdd te 88, whegeinsach chamber or

onnectd.on end.. 86, .The fluid cartri ccprding to
cfHRRF e B A pside Frebistinfe OB el Pt ah iyt doroee
desices. fluid storage line or a fluid storage contai ner.
87. The fluid cartridge according to claim85 or 86,
further conprising a mcrofluidic chip being |ocated
in or on the upper surface of the substrate and bei ng
in fluid connection with one of the two connection
ends. 88. The fluid cartridge according to claim87,
the mcrofluidic chip being a siliconbased
mcrofluidic chip for extraction and purification of a
chem cal / bi ol ogi cal substance froma fluid containing
t he chem cal / bi ol ogi cal substance.89. The fluid
cartridge according to any of clains 85 to 88, wherein
each chanber or channel is filled with a fluid being
immscible with the fluids stored in the fluid storage
devi ces.
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