~-1- Device having a self sealing fluid port Field of the invention The
present invention relates to a device having a self sealing fluid port,

met hods for 5 manufacturing such a device, a systemfor analysis of a fluid
- using said device, the use of said device in analyses of fluids and a

met hod of anal ysis using said device. Background of the invention
Particularly in analytical |aboratori-ds there is a great interest in
conducting analyses in a convenient, safe and reliable way. Particul ar

probl ens are the contam ngt| %ﬁﬁal and devices for
perform ng an anal ysis byi%hge%ﬁéY§§%%§%?%§%%ng e ontam nation of the

envi ronnent by reagents or sanples. Therefore devices have been proposed for
the storage, the delivery and processing of a sanple and/or reagents. In a
sinple form such devices are single cavity devices, based on tubes, having

a 15 subst&né%ally,conLcal or/and cylindrical form having a single fluid
port, which? £l 18Buction of the sanple and the reagents is cl osed by
a cap attached to the tube body by a hinge and made fromthe same nateri al

as the deviTgg présenCihd&{tionTrela¥RY & deviYe hdviirkpid shiff sesliigduid PoRf shethodoferdd
further reagents to the device, the cap is detached. Such_ devices ar

di scl osed imprEfachermHBEh atiepise apstrmder suadisisraf anudinsing sad deviee, dhesagfi ng 20
the anal ySisgdRlOReiandysts oftRiditd LARNBAVILAIydoRhANGT 4aid ok up the cap

froma storage, securi'ng the cap on evi ce an enoving the cap from
the device. In EP 724 483 there are disclosed tubes that are closed by a cap
t hat can bdapkgrouediofhiemmyentiont eel needl e. However, those assenblies stil
need handling of the cap prior to the analysis, i.e. closing the tube using

- h fter,. . : . . -
GIT have t Rar AR AR C A FREDh S ah D0 Bl Arn AT EordtR B ARARR 5
bot h i nt r odtuntvéndentasatk anemeliatile why. [Pattiduthr pasblems bee the dentaidinationadpl ex

I d hi stj cat devi . F . In US 6,537, 501
fhor o1 0 areieeBBeamF Rare ceige B G TEr A 2hACH i DL B FPane BHRRMr o and
further ceopanifBNdBof the kevifontagit By $éagea@er eanipleé.ner. Furthernore, it
di scl oses the use of a -2-

Therefore devices have been proposed for the storage, the delivery and processing of a

sample and/or reagents.

In a simple form, such devices are single cavity devices, based on tubes, having a
15 substantially conical or/and cylindrical form, having a single fluid port, which after
introduction of the sample and the reagents is closed by a cap attached to the tube body
by a hinge and made from the same material as the device. In order to remove any
liquid from or in order to add further reagents to the device, the cap is detached. Such
devices are disclosed in EP 907 083. Those devices require handling of the cap during
20 the analysis process, i.e. using a cap handler designed to pick up the cap from a storage,

securing the cap on the device and removing the cap from the device.

In EP 724 483 there are disclosed tubes that are closed by a cap that can be pierced using
a steel needle. However, those assemblies still need handling of the cap prior to the

analysis, i.e. closing the tube using the cap after sample and reagents were added.

25 Those tube based devices all have the drawback that they only have one fluid port,

through which both introduction and removal of liquid has to be made.

More complex analyses need more sophisticated devices. For example, in US 6,537,501
there is disclosed a cartridge comprising micro fluidic flow channels and further

compartments, like a waste storage container. Furthermore, it discloses the use of a



~septumto close one or nore inlet channels. Septa generally are stoppers for
closing a fluid port, nmade froman elastic material such as rubber. The
septa are manufactured as a mass article and inserted into fluid ports of
‘tubes after their conplete production. A septumcan be pierced by a steel
needl e or cannula in order to introduce a2l-iquid via the 5 steel needle

t hrough the breakage in the septuminto the interior of the cartridge.
Conventional septa are used to close an opening if pressed into the opening.
So a pressprinper desedinewr amore dnlethvhahinele Septargepérellcanegtappersfeptlosing s

conti nuousl y .actin n. the ning. .In US 2003/ 013896 there.is discl osed
2 et hod T duif RPHoBGA fgmean A il auhasgoRber Shpsep T T GTwSLER, o

pi pette or syaisngideeediertdd ihes Ao ortstod tebeb hfterdtheinlcempiroe produttiorCAor der to
tightly contact the i,peté{g ti%For ringe needle wth tge I nl. et gorb, a

st opper, cacPBEn sihby iFrcedBya stsel negdisor cgmuls i QgAr fosintrodce idgadher fits
into thesi n&d n&Ad thrdughahe bAARadesh iliddeptush @ita dike infeHd2lof BHOGegRIgAg of fl uids
(mainly including liquids but also gases) is a first need. LA second need is

a system i rfePRrSNHENA Seriy predised o ¢laseananegingifipressed intodhe PREIRE-$Pds havi ng an
i nsi de, whi gl G54 RE ke foP pREcihg Adestiil RLoHERUAIs]Y actidfdnal t er
use. Such as%sg&aékgbg% g.lgt he stgr aege gf CIli%ui dgﬁgsed 19or nutsr)ﬁcilo%nstorage
of |iquids theegering. nedication, storage of liquids used for an analysis and
the storage of a sanple used for an analysis. Another use is a system

i ncl udi ng i Fe N : lYSbg-inthhe safe
Stor age andar FAPABHER MAEK GLlel o BRIN! B Atrilciighy AN IAp I Sht
that nebt hearrew sibetthwuigh aipdpejestor sprimgemeadle dutroduced éntormvluid mdesrport. bor  nust
the fluid cantam e NV [ t...J:n ¢ devi cg i ee ichis
hel d cl osed’ r%? l|t %;E @1 gﬁ' Cﬁé%?t t?lﬁﬁp eﬁgq%a%gé‘gju%e lf%gler%’elg’ut:ﬁre gﬁg{n@rﬂtaﬁgcﬁj%teﬁg devi ce
must not gedalledadapom atadd obafbbeeor @hcanse nsedt Thasdaptordfis @b thd inldt@ortr esent
invention to provide a device with an easy and reliable operable

fluid- t, ich f act d ] . ly. ,-3- f .t
vent o P Epd EERpR ST SRSt S Esseng R s Lot mctnseTiiles g B
conpri sing gusédw 4 fyrstuebdaA fsedoind need is a system including a device for receiving and

15 processing fluids having an inside, which is held closed prior to or / and during use or /

and after use.

Such cases are e.g. the storage of liquids used for nutrition, storage of liquids used for
medication, storage of liquids used for an analysis and the storage of a sample used for
an analysis. Another use is a system including and using such a device for performing an

20 analysis.

The safe storage and/or reliable processing of a fluid is based on the requirement that
neither must the fluid get contaminated by the environment, nor must the fluid
contaminate the environment. In case a device is needed which is held closed prior to
use, this is based on the requirement, that the device must not get contaminated before

25 use.

It was an object of the present invention to provide a device with an easy and reliable

operable fluid-port, which can be manufactured economically.



~port made of an el astomer adhering to the body. 5 The second subject of the
invention is a nmethod for manufacturing such a device where the body is
nmade froma first, rigid material and the fluid port is made from a second,
‘elastic material, conprising - a first nolding step including a) providing a
first nold reflecting an outer shape of tBe rigid body, 10 b) injecting into
the nold the said first, rigid material in liquefied form c¢) waiting until
said first material has becone at |east partially solid, - holding the
result of said first nolding step in a second nold which reflects the shape
of said fluid port - a second nolding step including 15 a) injecting into
said secondgnnld squ S%%Hﬁ%h in the final status elastic material in

| i quefied f&%nﬁn%&waﬁgr‘rrg—cmtil the second material has becone at | east

partially solid, and - renmoving the result of said nolding steps fromsaid
nmol d after Adirstdibjectatflitteninoéntiom ida d2dcabdving abedy Smprisizgwtavéy asdbjflest of

the invention.is a st.em for anal ysi f | iquid conprising an instrunment
havi ng a fllﬁﬁrame?(‘flfﬁg%f Slﬁsrpﬂ[&%?@el é?%ﬁ}?ﬁﬁ)ﬁa rigid fluid actuator, and a
device according to the invention. Furthernore, a subject of the invention
i s a devpceThasedbatiubjezt ofithe dm@dntign isa methodXor mehhfaduting snenafedtawhang
according t he i1 nvention. :4- .Anot her. subjec f the invention is the use
of a devi ce&ﬁé(?g“ﬁ‘ﬁ e fEompdirsty g rpﬁtﬁ“f‘lﬁmajtﬁﬁgllﬁ rplégnaeﬂg%%iagecgpda
l'iquid. Stidhstenedtbed, ompragig of the invention is a method of analysis of a
fluid or conponents thereof conprising 5 - providing a device according to
the invention, .- inigoducing %ﬂe fluid into said device through said fluid
port by pi et ct it ng ptgP MClBRE  and di spensing said fluid through the

br eakage achi eved by said piercing, and

a) providing a first mold reflecting an outer shape of the rigid body,
10 b) injecting into the mold the said first, rigid material in liquefied form,
c) waiting until said first material has become at least partially solid,

- holding the result of said first molding step in a second mold which reflects the shape
of said fluid port

- asecond molding step including

15 a) injecting into said second mold said second, in the final status elastic material in

liquefied form,
b) waiting until the second material has become at least partially solid,
and

- removing the result of said molding steps from said mold after solidification of said

20 materials.

Still another subject of the invention is a system for analysis of a liquid comprising an
instrument having a fluid actuation module containing a rigid fluid actuator, and a

device according to the invention.

Furthermore, a subject of the invention is a device manufactured according to the

25 method for manufacturing according to the invention.



- determ ning any property or change of property of said fluid or conponent
thereof. to Brief description of the drawings In FIG la and I b, two
enbodi nents of the device according to the present invention are shown. In
FIG 2a and 2b, two alternative devices are shown, each in a status prior
and after assenbly. 15 Detail ed descriptiion of the invention A device of

the present invention is useful in receiving a fluid or/and storing a fluid

or/and chem call . physically treatin | uid, on./ .and .analyzi.ng a
fluid. Sai dAPP@FéS@é‘?‘F? 8@’5 veRheB 1s ePé%%*gan‘ﬁ‘%“C& a&?qrﬂ%e%togl?e RV e‘é‘% fluid
or a conbi ngfettdd fof Med ¥ ofarliquid.| ui d derived therefrom It can be liquid or
gaseous. 20 The size of the device according to the invention is mainly
determ ned by the anount o fluid to be held.or .pto ed in the device and
by the ki ndSehangiherIPIst OfL‘%‘%HQePBOIbBa'B%‘EPSPG%RI‘PSF%PC‘C%S*}S‘Pg 8f “Hﬂ%%rb%“ﬁ‘bnt, t he
device is ugReodgomphiBiags to isolate conmponents of the fluid. The
conponent (s) to be isolated will be retained in the device, while the

remai nder of thek*iquid,is allowedt%o,exit the device. In this case, the

vol ume of t hePPidingadavisedccasdingty thad%eBHYe of the cavity in the devi ce.
This allows the device to be conparably small. For this enbodi nent, the

total volunme agsiduethgltie ARRL iHRYVdafBddMdelthRRigh RaigfRIBPOY b plereiag sal@Buld and 10
m. -5- In a second enbodi nent ch is preferred,, t device will pe only

. i, wh
slightly |ar gBerteRddispemung sid Agidghrqugh the breakaggackirved iy saidpjeing 1 ended
to be reacted with the fluid. As volunes of fluids preferably have a vol une

of more than Qet@rdli’nir%ﬁfyeﬁlﬁpéﬁfy Qﬁéﬁﬁﬁg@o&rgyértﬁafjsald—ﬂuiﬁm c¥@pbigtTherbbe

gevice will exceed 2 , preferably be between 200 I s and 1.1 L, and nopst
referably will be between 5000 and 110 ml. Optionally the device has a
substantially flat structure, i.e. inits main part it has a thickness of

| ess than 50 mm preferably of between 0.2 and 10 mm a length and w dth of
| ess thapy 380 eMMRscriti 6f b lyavdhodet ween 2 and 150 nm If parts of the

devi ce need Targer thickness, this part may exceed over the substantially
flat structure. 10 For receiving and maintaining a fluid, the device has a
body, whi chlt BiG.Hernddht Wcm:;nbcpfgments of the device according to the present invention

are shown.

In FIG. 2a and 2b, two alternative devices are shown, each in a status prior and after

assembly.

15 Detailed description of the invention

A device of the present invention is useful in receiving a fluid or/and storing a fluid

{ or/and chemically or physically treating a fluid, or / and analyzing a fluid.

Said fluid can be a sample, a reagent, a diluent or a process fluid or a combination

thereof or a fluid derived therefrom. It can be liquid or gaseous.

20  The size of the device according to the invention is mainly determined by the amount of
fluid to be held or processed in the device and by the kind and number of steps to be
performed. In a first embodiment, the device is used as a means to isolate components
of the fluid. The component(s) to be isolated will be retained in the device, while the
remainder of the liquid is allowed to exit the device. In this case, the volume of the

25 liquid may exceed the volume of the cavity in the device. This allows the device to be

comparably small. For this embodiment, the total volume assumed by the device will be

preferably between 100 ul and 10 ml.



~or nore cavities, which tenporarily or continuously receive or/and maintain
the fluid or a fluids derived therefrom Conveniently, the body of the
device is formed fromat |east one relatively rigid polynmer. Polyners for

t he body according to the present inventign are preferably 15 selected from
the group of thernoplastic material, for "€xanple, polypropyl ene,

pol yet hyl ene, pol ystyrene, polycarbonate and pol ynet hyl net hacryl ate. Furt her

f bly,.the b is,.md f. .a. materi al ich. be |. ied..b
eat  ng_aboia et b S af et s BRriErred, he ditifi 2 o LePlrabe® oh e
i ntroduced ihatveluand®!l the floidraidl sf@ahy réagentp aténdeditabe tenctadiviieh hedluidirAsa part

thereof is intended to assune. 20 The device according to the invention
conpri ses avaluwies 9f flufgppretarablp hanessvobme pemeszs/they 0. ladnpreforgly Petsteen | to 1L,

f bl 100 1.t0.,100 .. Thi it h i ff t
Rapted to OReYya Houihe Folngakthe Aebict i el B0 Wobreforebl b Befreena O
di vi ded Lnt . . . q
cavity. Sont Ht Lo R pREERRR MR EURAR0E, A00 EIRE Siondhy MEISLECT
use of thoskasachabstehtallydhat beuatare, Deisn itengin paeitinaen yhiokness of ldsshkdnveen t wo

| ocati ons hin t vige (e.g., C ers - delivery of flui,d. in or out
of ¢ he_devi 1M Pl atREo iz an bt b edmgih gididlba s mat oo tirng

mat t er bei ngrefphble df betweeisPeidi €80 infn. Ihgartsfdf theldevidetesd Bargdr thickeas,ahianber s
can be various, e.g - stog&nggirecehvhn% delivering fluid, 5 - processing a
fluid, e.g. PHbMaYsReegdp¥erdpe yihstantiallyilatlruciuse.q - adapted to neasure a
physi cal of chem cal property of a fluid (e.g, for perform ng optical

bsor pti1@n Bér retdiving aa¢€ Aaentamasid S bk deNoE Basty Id5| Whithifith&ontdinCeenr i ses
wo or nore channel s, oqs | eadi ng.to the chanper, . an one,leadh#%1§$ay from
the chanber O PRTGCAYHIEH YN eht s ahilhon continouslyreejverpriangd maynizip thedld | ess
than 1 L, ppefgadbuyringttheefiom.p! and 100 ml. Channels fornmed within

Conveniently, the body of the device is formed from at least one relatively rigid
polymer. Polymers for the body according to the present invention are preferably

15  selected from the group of thermoplastic material, for example, polypropylene,
polyethylene, polystyrene, polycarbonate and polymethylmethacrylate. Further
preferably, the body is made of a material, which can be liquefied by heating above its
melting temperature, and which in molten state can be introduced into a mold to reflect

the particular form the body or a part thereof is intended to assume,

20  The device according to the invention comprises a cavity. Typical volumes of the cavity
can range from 1 pl to 1L, preferably from 100 pl to 100 ml. This cavity can have
different forms adapted to the various intended uses of the device. The cavity can be

divided into multiple sections having channels and chambers. A preferred cavity

contains one or more channels or/and one or more chambers,.
25 The use of those channels can be various, e.g

- delivery of fluid between two locations within the device (e.g.

chambers),
- delivery of fluid in or out of the device,

- measuring fluid,



-the device, particularly in the device, preferably the body, preferably have
a cross section of less than 10 mm 2, preferably of between 0.01 and 2mm®2.
Cavities formed within the body preferably have di mensions suitable for the
i ntended use of the process. Channels for transporting fluids through the
device will preferably have snmaller di merifi'ons than 15 chanbers for keepi ng
the fluids or/and performng a process, preferably a chem cal reaction. For

exanpl e, a chanber for separatjng nucleic acids froma fluid wll,.
preferably have a vol BR&® nﬂ)"e{]\?\}gé’ﬁ pgoc(gmngl@@g'ar_ beAn%%oiYﬁSIe(F spepended b ng
pol ymerase chain reactiu@h) may have a vol une of between 0.1 and 500 pl. If
conbi ned anplification and detection is intended to be nmade in the chanber,

t he chanber,. 20 pr feraﬁ%ﬁ wi || have. a vol ume of between 0.1 and 500 pl. The
depth of a Preweafdpse bern£ambe YRTioUsye& hanber wi |l be between 10 m and 49

mm preferably between 10 m an 20 nm while the |l ength and breadth of the
chamber may be bet weeRtotihghteacidingddelivemng fuiidf er abl y bet ween 20 m and 145 nmm
Very preferred, the chanbers are flat chanbers of a thickness of |ess than

2000 pm preferably between 50 nd 5. nm .25 Nbst preferable, the thickness
o bebvedh 50°m antt 1 EHREE  RUED ERlneRal g et ot ettty i &)
preferably lead froman input |ocation into a chanber and a second channel

will preferably |ead {daptadaainteasin@niiysitl ofioh@nichlgirop&epsdf Oftuidiie.gfor devi ce.
If nore than one chanber is pro\q ed in the body, there ma re channel s
e.g. connecting the E‘H&{B%‘P%OPW ORRJIRP. orctar %‘quﬁn@ﬁ‘éﬁ‘?ﬁép and channel s

are arranged 30 such that any liquid introduced through an inlet channel
i(ﬂt 0 Sﬁi d cmirbl Brefithdd thé :czNit &@hq)risf@éwmh rm@t!’eicﬁﬁm%&s, lbaalkadigigith ehecdha ﬁ%@f,d
tthrough an ougl et channel. Parts of the cavity -7- contain inserte
materi al s, s e leiding S faomt %é&ambmwrﬁéwé codieRt, thedahphian.
filtratign r .QnRs Wity is
cl osed Byt FACBSasTSERkhTTS pPe P 1Rt 15 s 30 BIS Rl Forch IR Y,
t he body. Tthe devitalpadisadlaty inghé Bevicegpreferatlly yheeb alynpresiraldy bivesearessakction

Cepar at of y SHaJEebTpmEn: Sreatn afbrdeendSh TR CaplE FEpe RN GE .o
consi sting bbdy prefeZatiphpeudiiehsipsrduitable fod e thtpaddd, use a¥ thegracess. @hdnndlody and
an elastomeric fluid part her | 0.sai.d bad ecause. i t..has.proven to be
difficult tBrERPALPE ﬁ@ldﬁg’d’d‘ﬁh %VF«EM@ Péec%%‘)a{W?vV% siialles dimensionsalen ¢ o)
anal ysesjsi Nciigbers for keeping the fluids or/and performing a process, preferably a chemical
reaction. For example, a chamber for separating nucleic acids from a fluid will
preferably have a volume of between 5 and 100 pl. A chamber for performing
polymerase chain reaction may have a volume of between 0.1 and 500 pl. If combined
amplification and detection is intended to be made in the chamber, the chamber
20  preferably will have a volume of between 0.1 and 500 pl. The depth of a preferred
substantially flat chamber will be between 10 pm and 49 mm, preferably between 10 pm
an 20 mm, while the length and breadth of the chamber may be between 10 pm and 295
mm, preferably between 20 pm and 145 mm. Very preferred, the chambers are flat
chambers of a thickness of less than 2000 um, preferably between 50pum and 5 mm.
25  Most preferable, the thickness is between 50 pm and 1 mm. A first channel formed in
the body will preferably lead from an input location into a chamber and a second
channel will preferably lead from said chamber to an outlet location on the device. If
more than one chamber is provided in the body, there may more channels e.g.
connecting the chambers in the body. Optionally chambers and channels are arranged
30 such that any liquid introduced through an inlet channel into said chamber will fill said

chamber prior to leaving the chamber through an outlet channel. Parts of the cavity



-piece, it is preferred that the device is made of two or nore parts, which
are conbined 10 to create the one or nore cavities. In a very preferred
enbodi nent, the device conprises a first elenent called "body" carrying the
fluid port, and a second elenent called "sealing wall", the body having
grooves or/and channels. The rigid body pf%Vides the stiffness to the device
to maintain the shape of the cavity throughout the process of manufacture
and use of the device. 15 Preferably, the thin foil or/and the body have
Tore than 2y CPBIiHNSETGHiSFiakys0 CélldtSPBﬁab%ﬁéf b ayp¢ ¥5ed ffavel engt h i n

a range fropy3estidm MALADINRd/JNRadtivhs BalthSsurfRedM ot srefceaé,MBe ¥Rty is can be
j oi ned by known nethods. In the referred enmbodi nent, mherehgbt e sealing

wal | is a t Hlioped bixibe badycarmang thy i sext and a spaling will atrheddo t ly.
pol ystyrene, the two parts can be conbi ned and then seal ed by 20 wel di ng,

for exanpl eThARER W&l iNGen Bérder ABRBIPRItE b @veraQERPN S CRHiS HBa it BdridishT.-
The two parts can al so only be cl'anped or stick together. In_ case of

cl anpi ng Sor oEtTRt Mgre RAE panufactuisdeeprsatelyvadarsst beeqyaptly. dhleaongsed as
seal i ng par balqg?mvfcggowﬁ% he 3-06mpEGhd {}ﬂec%hlmoﬂgkﬁeier?,'tﬁgﬁglg a’l%élmd’ the

materi al of "body and the material of thée sealing wall ha

sel ect ed t obpiy andaeelaspmero fluish@orphdhering te padd podyiBegauseitthad praven e be
wel di ng, th ' g . ' f the
sanme materi gpﬁ%@.&go. BH}&@F%&%@@%@%‘“@%& %&;%%bﬁ%ﬁ%b@f@g@%@ggﬁ aﬁ@gk els;}ﬁ g? gi ned
to have an alEseripisiporferred thahthe demise is maderafyrwo loi mdre ppds,nihich aretchmbbiried

ul t rasoyﬂ)d ¥\§| ditgqhg%lehornat I(,aercia@lltses are typically the sane. If the joining

thod i s tRermd sea |ng'PRe Sealing wall is a therno sealable foil 30

dapted to thermcally seal to the body. Such therno sealable foils are
general |y doapayiprefsrred esbodimadntithe devied ompiines & first elemehayadlied SppdySed to t he

sealing is able to seal,  to the body., A typhcak foil i t,abl ¢ ta _be joi ned
Toa pol ypr BT BREEAY pRECaRTE sGEN slemehy BIER reolhe i NGy SRvBE L7 and
pol ypr opy! egeovesSoig¢inddannelg The digd body proeides dredtiffdessas eheduvive e nalintain
avai lable. In the case wher the sealin | is afoil, the fail.

o of erabi y te Shife APEE Y BindaBEnC S8 el oraispEn st B Srtice i
bet ween 50 and 250 m For applications where there is a heat-transfer

requi r edis h@réfedablyhér thingfoildrfaadthd badyHaeé moaé than€ B.tradksmiddion fohan 400
W ne/ K, nDrekgreferred of nore thaﬂné 0 Wne/

electromagnetic wave with a wave in a range from 300 to 4000 nm.
The two parts — body and sealing wall- can be joined by known methods. In the
preferred embodiment, wherein the sealing wall is a thin layer and the rigid body is
made of polymer, e.g. polystyrene, the two parts can be combined and then sealed by

20 welding, for example LASER welding, ultrasound welding, thermo sealing or gluing,
The two parts can also only be clamped or stick together. In case of clamping or sticking
the parts together the elastomeric part can be used as sealing part between the body and

the sealing wall.

The joining method, the material of body and the material of the sealing wall have to be

25  selected to fit together. For example, if the joining method is Laser welding, then the
bulk material of the body and the sealing wall are of the same material (e.g.
polypropylene) but one of the two materials is stained to have an absorption for the
laser energy. If the joining method is ultrasound welding both materials are typically the
same. If the joining method is thermo sealing the sealing wall is a thermo sealable foil

30 adapted to thermically seal to the body. Such thermo sealable foils are generally
composites of several materials, wherein the layer opposed to the sealing is able to seal
to the body. A typical foil suitable to be joined to a polypropylene body has composite

layers of aluminum or polyester and polypropylene.- Such sealing foils are known and



-5 The device can contain further elenents that may be useful for the

i ntended purpose of the device. For exanple, heat transferring walls or
heating el enents may be integrated into either the sealing wall or the
‘body. The heat transferring wall can be used to heat or/and cool fluids
contained in the device. In another enbodi®fent, electrodes can be

i ncorporated into the body or the sealing 10 vvaII El ectrodes can be used to
determne the electro

t f fl d
o Start ol BepBENRRLAMHadntbg e b e BESALa: [ e oM B SBraE
device wi !l afRYRd AREORII A S AORDO Bt thydid }ﬁ&@ﬁk&%gba&eeﬁgo GHa 89 I FGNOt her

enbodi ment, opfical w ndows ng an at 1east partial transm Ksion to a
wavel engt h) apylitatiens winare feraisactebbtrahserrogyirat thefeoll head g(urg:l bk kransfer ratee

devi di t h t d del
reveive o PRuAnoR her TS R RPN R MG U £ om

the cavity in the body, the device according to the present i nvention has
one or nworeTht dé\dcmhtmntalﬁuﬁirt}&r wierents thitemalehd wseful for the intemdediprposslofi ng a
fluid wthi

rabl e ope . or cavilti
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fluid port Q¥apdeepl; S(fﬂﬂﬁaé“ Bt $H¥E i nto the device. Preferably, the
device has two or nore fluid port, at |east one being closed according to

the inventi oandércent@fifleat) eléctrébddd cai beRicer Jﬁﬁﬁked’ﬂ&b thé Bbdyr atzthe salihg 1 uid
orts in the ﬁew ce are cl Osegtgél ng a flui

0 e of | ast one
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force the | ifltHedletide OH & stirdlecttbdhethiRFdacti6ts Willin tROIviR. BMiydaby tieegat i ve
pressure or even a vacuumto the cavity. This _can be done by entering a

rigid fluiddedsowllhaye ppiropriatePBOGMVEY 19 eledrig circyifs- t he  devi ce and
appl yi ng negative pressure through that actuator. One or nore or even all of

those openi nggn&her GhidsEheRY, obﬂ@al %ﬁacﬂwsqgnéwmgqn a@feaﬁrpa?@a‘i k@hsiibiBhkegi Ng
with a fluid actuator, as a | ow needl e, th ort formed fromthe

el ast onmer i c Weuglength) Carwlh‘éﬁféowfrde'@éh%bWQﬁéeé@ﬂlégwélde Thi s recess has at
-9- least on parts of it a conical shape, where the angle showm in Fig. 1,

(W is ipthgeldeneCaccBidihg Rte ptertAfiveni®nGs Bésfinel 8h¥IdDELIWRES: eeitdd 90 .
fluid. In order to introduce fluid into or/and remove fluid from the cavity in the body,
the device according to the present invention has one or more fluid ports. Furthermore,
the device can be used for holding a fluid within the cavity, more preferable in one or
more cavities. Furthermore, a fluid contained in the device can also be delivered to the

20 outside, for example, by forcing the fluid to quit the cavity through the fluid port in the
device. This fluid port can be the same or a different fluid port used to introduce the
fluid into the device. Preferably, the device has two or more fluid port, at least one being
closed according to the invention. More preferably, two or more and most preferable all
fluid ports in the device are closed using a fluid port made of an elastomer. Forcing a

25 liquid out of the device may require asserting pressure to force the liquid through the
fluid port, or may require applying negative pressure or even a vacuum to the cavity.
This can be done by entering a rigid fluid removal actuator through a fluid port in the
device and applying negative pressure through that actuator. One or more or even all of

those openings are closed by the fluid port.

30 For an easier interfacing with a fluid actuator, as a hollow needle, the fluid port formed

from the elastomeric material may have a recess on the outer side. This recess has at



-According to the present invention, the fluid port is nmade of an el astoner,
which is shaped in a 2-conmpound (2C) injection nolding process. The
material of the elastonmer 5 is preferably selected fromthe classes of
thernopl astic el astoners (TPE), thernoplastic vul canicates (TPV), or

vul cani zi bl e el astonmers (VE), materials wHth are generally used in 2C

i njection nolding processes. The first and second materials are selected to
have an adhesion to each other. Several thernpplastjc el astoners are
useabl e as aﬁmw@? ihasomebigeethsrethe poslsshavp i ERES imyfhe rangey

el ast omeri Cof HemMPRl 138, infore PrafrlaBly lagwdehH®)an@rooe! ast omeric  thernopl astic
pol yur et hanes (TPU) or elastoneric styrol-bl ock-copol yners (SBS, SEBS).

Al so TPVs, thernoplastic vul cani cates, which are a specjal class of TPE
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to cross |linked rubbers, but 15 are processabl e as thernoplastic polgners.
For det aidl sisaifeferablyssetecteddrqm the dasses o shesmoplpstigelpstpmgrspil Ry thermmplastit i on,
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_ TR er i a ination is the combinatio
pol ypr opy!| efre2@énjedtigindmeldirg praessesrbherfacs el sekcord matarials anesabeciesd to have an

General ly t hs selected to fit the fabrication (2 conpound
I njection rrg&hdpsir?gl%%fga{gc%@? and is selected to have a certain adhesion to

the material of the body. Typical adhesion force between the rigid body and
the el asto | ' Al I | han 1 N. A
t her nopl as':rlg %:‘}egeflfé%%gg) Pdg%{i'ggﬁoﬁggs a?ﬁé&ﬁlg%g}h'ﬁlh{%?*cﬁg{ﬁ%n \/\Xiltg#)heat ed to a
35 t enpelat elegtortssivaaterialisigt elaomerinthepmpnlssitc prirpfiRssTPQIPr clesiomerisn
cooled t0 athdrRRIPREAE PoIGurealafws qﬁm)r@rleua_sﬂﬂn&m stfroWblock-T8pbigHdeys (588) ecti ng
t he georretrlcgéég%)m f tﬂg mf dinwhich it is kept. A preferred

t her mopl ast PEBR) AleorRefss thampplastic bulpamneatesy whighiake a spaciab FlaAfd i€ as ri gi d
gat erial i(S )cé%t@g‘iiw@c&@dzflﬁﬁd?) M rublsr Gﬁdidi@e?@HQﬂﬂifm %Mrﬁf@'lastihpoﬂ;ﬁ:ér phase,
ant opren(r : referre roup of ..t hernopl.astic ast oner s
30 hao & br SELESRNY: TefmaterdhBraatarc gt G misge CoRmkrhaBRe bits. | &
its finals atapecasnblasabeniapipet pblyieera Shore hardness of OA to 100A,

preferably in a range from 20A to 60A.
For details on TPE see the publications of the British Plastics Federation, e.g.

on.http://www.bpf.co.uk/bpfindustry/plastics_materials thermplasrubber TPR.cfm.

A preferred material combination is the combination of polypropylene as rigid material

and TPO as elastomeric material.

20  Generally the elastomer is selected to fit the fabrication (2 compound injection molding
process) and is selected to have a certain adhesion to the material of the body. Typical
adhesion force between the rigid body and the elastomeric fluid port is at least 0.1 N,
typically more than 1 N.

A thermoplastic elastomer (TPE) has the property to liquefy when heated to a
25 temperature above its melting point without decomposition, and when cooled to a
temperature below its melting point will solidify reflecting the geometrical form of the
mold in which it is kept. A preferred thermoplastic elastomers used in combination with
polypropylene as rigid material is from the company “Advanced Elastomer Systems”
the TPE Santopren® 8281W-35W-237. A preferred group of thermoplastic elastomers
30 hasa processing temperature between 180 and 220°C. The elastomer has in its final

shape and usage temperature a Shore hardness of OA to 100A, preferably in a range from
20A to 60A.



--10- The elastoneric fluid port forns a pierceable barrier between the
cavity and the outside. The elastonmeric fluid port protects the cavity in
t he device fromcontam nation from the environnment and vice versa, fluids
stored, processed or analyzed in the device can not contam nate the
environment. 5 The fluid port is construed®such that it reli ably cl oses the
cavity in the device, but has dinensions allow ng piercing of the fluid
port with a rigid fluiq actuafor, prefe ly .a ipette tip or hal |,ow

st eel needl@ﬁ? %&‘%W’i‘j‘ﬁ{l% B Rept %‘Séé\WrE’é‘F’? ﬂertbfg‘f'ge&fti’EFavbﬁg'élpéitﬁﬁomﬂdﬁi d can
be i ntroducege {la@omEhe flarl phat protédid e RhivigUh thé dévi@ fedH icbitadfindtivh fleni ce
through the fluid port. re preferable, a flui portl aﬁcordié{%gircto t he

i nventi on ceen¥irenmentandicesrerss, dwidnsfered, Reacessgd Pranalyzed gt the BEAD be

freely acceggi nearh@afd tHe Bsvifdn@nedithe surface of said body. In this case,
the fluid wll be introduced through the actuator into or our out of the

cavity present in the device, preferably through a channel in the device
| eadi ng o The 8nidriast is copgruedspeh thay Kreliabledesst glec:awr mﬂs Hg"lﬁfoggt hase

regarding t ﬁ&ﬁ\?ﬁglﬁ{a{laﬁg rpgéli‘ﬁmg o bRt Ad gofthﬁtlf 3 Hgi‘a Rd Ectuﬂ{ér,llﬂe@ra"biyr St

preferred ent . he device is a generally flat, showi in FIG
1 a, a fl upipegotip of 4)hollow stegbndetllsifepmp ontsideof the dgvice) gichtthat afier pierding  si de
of the devige: (1) .k ' (o I | Ui L P&y ded
on the body Cidahbe bR AP Ehe Ry SR of e ol PARE B ALANRREN, 12

cavity (3) therfoud porthMopopreferatles fluid poftiagiardpgrto thaimvertiomiayersedefendm t he

flat sidg of e Vi . fLI St i ; Fj t he at
east ond 1 Pt drasElthitiotd, if Bofhcvelel bORES) A RIPRIIE obthBpurkhor "0 2
Bei ng made edid hodnén nnpkas;the fleldasilldrentradineditipuigh txadctiuatiioigyo offéwe dutui d
port here on.gne side forns,a wall to t mbi ent . (especi,al L v. t e
i nterfaced 89&5 CAYIE RSt H’aEhSrd)eVIéﬁé’ r%ﬁrapﬁ'etﬁ&ﬂﬁgsai Cthéngaéréh}etd%(%?ir:%gglg\/t\/%l | to
the cavity. akhambéreTheranpd verhl deohetti@solworisiposdblp o¢gasdiag ehesdeometriy of eref aci ng
a conmon caviI%ty i.n tﬁe. 25 device. In another enbodi ment (Fig. 1b), on one
side the fIt the HBIdROTE wal | to the ambient (especially to be
interfaced by fluid actuator), but supplenentally to the enbodi nrent shown
in Fig. {sa Dhaaliespseforied rabodipeat,iwheséinl hedeviveiil y gdrleedlftiflag showh i FI®N a,
o {'yef,ar L R0k Tk BP0 flid poets ), Srellocadl on's ASTSAPof e Gevicedtn). 1R dhif' S
case, the one or more fluid ports are provided on the body side of the device, i.e. leading
from the flat side into the cavity (3) through the body. Thus, the fluid port can be

pierced from the flat side of the device.

20 In a first possible embodiment (Fig. 1a), the at least one fluid port (4) is located on one
( side of the body, the fluid port being made of a thermoplastic elastomer adhering to said
' body. The fluid port here on one side forms a wall to the ambient (especially to be
interfaced by a fluid actuator) and on the opposite side it forms a wall to the cavity. In
the example of Fig. 1a two fluid ports are shown interfacing a common cavity in the

25 device.

In another embodiment (Fig. 1b), on one side the fluid port forms a wall to the ambient
(especially to be interfaced by fluid actuator), but supplementally to the embodiment
shown in Fig. 1a harbours on the opposite side a cavity (leading to further cavities
located in the rigid material). In the example of Fig. 1b this cavity harboured in the

30 thermoplastic elastomer is a channel leading in a direction which is orthogonal to the
direction of the fluid actuator interfacing. Again the material forming the fluid port is

made of is an thermoplastic elastomer adhering to the body.



- 30 thernoplastic elastoner is a channel leading in a direction which is
orthogonal to the direction of the fluid actuator interfacing. Again the
material formng the fluid port is made of is an thernoplastic el astoner
adhering to the body. -11- Cenerally, in case one of the chanbers or
channels is |ocated on a plain being diffErent fromthe pl ai n of anot her
chanber or channel, to which said first chanber or channel is to be

connected, the t cavities connect ed Vi hann hat j.& not in
oo T Somsal e pasSt harharebeeor e o Belell g Wsin beeifieB ' e
case that tfhemRh@pRidéf inldéhet RBaTaBEr dIchamedlng which sad fiishctpingben owichdnriehis

direction of the flu actuator piercing the fluid ry, .t referred
that the caR?|bt€>F°€??‘é?1chdhq tmoocaglé‘eﬂcaqbqﬁoamsgpcswag,ﬂ;ﬁmg i q&mlpfam with

exenpl Ifledthbgleéawmégq)umadé Rotdnhedlldianto@d othter.t he material making up the
fluid port, i.e. the elastoneric material, contains a channel through which

the actuator or the fluid can enter the caV|t Said 10 c e]. preferably
isin thé dﬁnrtéeﬁssﬁhwh%l@sh%ﬁtﬁe eharmher 9p Al isaot pHalamay BI?‘JIWﬁEW‘ of

pi ercing t he.mRid actﬁﬂo@ﬁf@?@ﬁé the mﬁﬂ%&? Nt is peéreMid tHat Bleavity exteddi@nidid has

the formof a cap and cavity ( S partlally or conpletely contained
within the BwidiporigSwel ¢mb<5;1mephlsteﬁ@npléﬁ/ﬁ§1rm figarelbef FIG 2 a, the body cap is
shown above a part of the sealing wall (only partial view 15 of the whole

devi ce, shoy {g aftaﬂafﬂréj kigk rBQtrehalsxﬁ%hg ﬂ? Phe ARE p@?tvi & 8he eldfi6mPALhatdfal,her

conprises a snap nmechanj sm (6) he sealing wall contains a spap-in

recess (7).canfaing pehanmskihrpegh whith thegctiater orthe a§i§éﬁtﬁpt§d thesavite Said shown,
E’her ein hecHa'thlgyrgﬁHb'l)eirs it the ditdcfiby o : ﬁﬁgﬁfa} RFthE PrdvemieR St thBdctiBlo whiR T he

esent case connection is nma ormfit, particularly a snap-in
connecti on. pl,escnﬁgjﬁnerp@rt shown in FIG 2 b, a sealing rim20 (8) on the
sealing wall (5) is provided that conpresses the fluid port so as to provide

a fluid tigﬂ&n&ﬁé}%ﬁg}&gﬂﬁgagma?ﬁn ﬂg, E’thngﬁg&'ymethmmm alndtfu?oan()t her

enbodi nent I's In used as se an

oggn:j ng in tdvity $Bis pagiallpbt compktebad)ntﬁln@d wnhpl-thn seating wvell |(5))n n theilgwer
fi g? dl ggg; tg?ﬁlg;o togl%gbieg)g& %{Sk@ﬂﬂ@ %i\? (a%arp%’%tﬂ@ Ql'hﬂ Waﬁgoﬂggﬁmv%@:e

gener al ,15t hefuhsw}mie dewice] showingethe fluid pirt sestishap e demca) 2@e bodefitrtten nol d| ng
process as comprises a snap mechanism (6), while the sealing wall contains a snap-in recess (7). In
the upper part of FIG. 2 a, the assembled device is shown, wherein the rigid carrier is
firmly connected to the sealing wall. In the present case, the connection is made by a
form fit, particularly a snap-in connection. As further shown in FIG. 2 b, a sealing rim
20 (8) on the sealing wall (5) is provided that compresses the fluid port so as to provide a

( fluid tight connection between the body and the sealing wall.

In another embodiment shown in FIG. 2 b, the body is again used as a cap to close an

opening in the sealing wall. Instead of a snap-in connection, this embodiment is held

together using a glue or by welding. By placing the rigid body (2) onto the sealing wall
25 (5), the device is assembled.

In general, the use of an elastomer, which is shaped in a 2C injection molding process as
the fluid port has the advantage, that the materials can be selected that they adhere to
each other. This adhesion between the body and the fluid port is achieved by the
characteristics of the material of the rigid body and the material of the elastomeric fluid
30 port. In the molten state, the elastomer can be brought into a form, which tightly
adheres to the body and seals any openings in the body. This form may have projections
and recesses that reach into recesses in or surround projections in the body, particularly

in the vicinity of the fluid port. Therefore, the force fit preferably is made via surfaces



-the fluid port has the advantage, that the materials can be sel ected that
they adhere to each other. This adhesi on between the body and the fluid
port is achieved by the characteristics of the material of the rigid body
‘and the material of the elastoneric fluid 30 port. In the nolten state, the
el astonmer can be brought into a form mhré%'tightly adheres to the body and
seal s any openings in the body. This fornlnay have projections and recesses
that reach jnto rece or. surroun p%gctlons

the. b
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preferably QsdmBentHeaisiwitheesluiddorthavi ng an angle fornmed by the outer
surface of the carrier and the surface of the carrier used for connection

with the fluyid_ port. The force fit has the effect that, th ort is
tightly con%%f‘éﬂe é‘bh ]éeﬁ%ﬂﬁ/ﬁ\‘a%@‘et Poré\’rsetﬂﬁhméﬁnb?cé‘?dc'ioﬁg Lﬁé »BP a(E'I port
using a ri gegbnfitinditlldg\Hae ﬂuﬂcﬁdi@ﬁéi&'ig SHEld Asd aelwee,eictéata,eaftmsa@éel

vmthdravmngthe actuator fromthe dePort after dlspensmg of a fluid

into thé casidlgand wishdgmingthr aetupier fieanthefluid poitaftgndispensmsioie fhwdinte s
still inperwauysieh ehd Bnebtiot Ejeéwgé}latﬁlg?lum&g L% e bddygs Jtilﬁhg:epﬁ{)ﬁs ®fth he

present invention'is not Inten not~ constructed to be renoved from
t he device. fliide fluid port of the present invention lo cannot be renpved

fromthe body w thout seriously damaging the device, i.e. disrupting the
integrity ofy, BH@eﬂsaalﬁﬁnF Tﬂﬁﬂﬁigg,%ﬂd&%é Ef%:g%‘lt‘? e'nﬂohhg 1§otq9f}g§€c¥1£ﬁqn6ts a
sufficient separation o vices 1hside (cavities e devices

out si de, maceyjructeddo b demayrddsém s dﬁqum'Ebfnﬂmdlﬂoe@fdhe preseddnyensinBport of
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ss t ranspor pressure dri'ven rven or
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el ast oner, roce pref erably,

1 ove ot er SiHaEAts g AP BTkl MsBler oy i, B e AP FER B S of
rigid flui duddksméroy uacdntedlled or sxiebs taanspba @l neadtfrdm thehvir@asiengtetheopeni ng
in the cann i.n th all owi ng this, access, ,t.he fluid port is
broken at ¢ HEGriRde s ueE Vst Sk farsdfmes o b BrepRee ALV e (g por
I n anot hgy  drbeadonininyt dikerf hedhdnar é.g.FRIME drives{disey.ced, but the pierced
path is cl osed by repul sing forces o% t he el astoner. Accordi ng to final

appl i cation As a reade 1cate3 belloghtthe(e as?c?r%er? W Eclhcils S natpe &noaS 58 1n]ect§aont rrn%ﬂ{SIP ort
process preferably, allows piercing of the fluid port. Piercing causes an introduction of a
rigid fluid delivery actuator, such as steel cannula and passing an opening in the cannula
into the cavity. By allowing this access, the fluid port is broken at the site, where the
20 actuator enters and passes the fluid port. In another embodiment the fluid port may be

( pre-pierced, but the pierced path is closed by repulsing forces of the elastomer.

According to final application the device is tight (means sufficient closed to a transport

of matter in or out of the device)
a) only during storage,
25 b) during storage and use,
c) during storage, use and after use.

The fluid port is generally designed to avoid an uncontrolled transport of matter in or

out of the cavity. At the point of entry of the fluid actuator the thickness of the

elastomeric fluid port is in a range of 0.1 mm and 40 mm, more preferably in a range of
30 from 1 to 10 mm. For receiving a sufficient repulsion of the elastomer towards the

piercing path, for closing the piercing path after fluid actuation, a sufficient diameter of



.of matter in or out of the device) a) only during storage, 25 b) during
storage and use, c¢) during storage, use and after use. The fluid port is
generally designed to avoid an uncontrolled transport of matter in or out
‘of the cavity. At the point of entry of the fluid actuator the thickness of
the elastoneric fluid port is in a range 13%¢ 0.1 mmand 40 nm nore
preferably in a range of 30 fromlto 10 nm For receiving a sufficient

repul sion of the el astomer s th piercing. p for cl t he
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light fromthe cavity to the outS|de of the 20 device. Preferably, the
cavity has Thededtomay tleahaal fluidic oo hliaot fluidic fthndtibns.Tiage Amatiois are

15 generally known to be means for physically treating the fluid in said cavity. Those can be
static elements, like fittings, comprising walls and surfaces, for example for mixing,
dividing or combining of fluids. Other functions that may be provided by the cavity are
optical functions. For this reason, the body around said cavity, preferably a chamber, is
transparent to allow entering or/and escaping light from the cavity to the outside of the

20 device. Preferably, the cavity has dimensions that allow collecting fluid in an amount

( that is sufficient for reliable detection of components contained in the fluid. Another
function of the cavity may be to receive materials to react with the fluid. Such materials
may be selected from the group of soluble or insoluble reagents, or combinations
thereof, or both, even in separate parts of the cavity, or chambers. Soluble reagents may

25 be reagents to support lysis of a sample, to amplify a nucleic acid contained in the
sample or a liquid derived therefrom, or to provide a signal when reacting with the
components of the sample to be determined. Insoluble reagents may be solids that are
designed to immobilize components of the fluid, or compounds derived therefrom.
Examples for nucleic acid immobilizing solids are glass fleece or magnetic particles,

30  which are capable to bind nucleic acids from a chaotropic solution. Appropriate

materials are known to the person skilled in the art of nucleic acid sample preparation.

In order to serve the function to hold, deliver or receive the fluid, the fluid port is

located in the device such as to be accessible to a rigid fluid actuator from outside of the



.that is sufficient for reliable detection of conponents contained in the
fluid. Another function of the cavity may be to receive materials to react
with the fluid. Such materials may be selected fromthe group of soluble or
‘insol ubl e reagents, or conbinations therf$ or both, even in separate
parts of the cavity, or chanbers. Soluble"reagents may 25 be reagents to
support lysis of a sanple, to anplify a nucleic acid contained in the

sanpl e or a | 'i.qu derived therefrom o si gnal en reacting
wth the  cotHicnbhisSTh e Hnt BaieirRine e dgrs ichdfe s dRinn SREANERT < may
be soli gs g ﬂﬂtdeaig@hlhrﬂ@ﬁ?g ﬁﬁﬁeﬁ@Exm ofithbhdthaer ﬁﬂdlip&l nents and ﬁhhlb/bthlmugﬂ ,ther g
conpounds rived there ampl e nucl ei aC| ilizi sol i ds
are gl ass fﬁ%‘é‘d’é’rblp ”fFéE@‘h‘LYP Epteq%ﬁi?f”&,tf 31 b‘%@ gRa Es‘lfgﬁagﬁg’etdﬁwﬁ? Eg nucl ei ¢
acids from ac&hapﬁﬁp}avsaaeismwmheagﬂe&aay ﬁirﬂtler @h@flk@itﬁfa@éﬁglﬁd‘lﬁgﬂﬂhé o the
person skilled in the art of nucleic acid s ation. |n order to

serve thé f@ﬁ‘ié%tpb?? thg pPRutdn thedluid pertegt w}éelethﬁér@%ge Pﬁ?’l fluidort byithe port i s

located in 1hg tgﬁié'lﬁﬁnéélfISu@l?s&r@ac?@caﬁ%jﬁé%@é@eﬂ%r%nrthgbgdyf(Lﬂ’drfjth@(ﬂhiﬂit or
from out si de o? - device. This c done by constructi Eg t he device

such that th@meﬂmandmgeuﬁm@m@ sbpwniim thedfigyiresevith refirencepuipsraliedbeof t he
act uat or ﬁﬂfrfggsmhrf]‘i&btrﬁ?s@?gefé |h|a e%‘érf&‘ﬁ%fz%%us, #ét'ﬂllﬂgeﬂ‘gﬂrer td%saa; ieal ly,

the fluid p%rts ate at surface o evi ce. or der
to inprove ac&m@tsof)ﬂhmﬂuydpwﬂﬁ@b@mem@dnay further conprise surfaces gui di ng
the 5 actuator to the point in the fluid port, at which the breakage of the

fluid POt B Ehat 861 BRHRLLE nER SO e i AU GRS AP PR

?lther on t ort aces are shown in
he fi gur esinvention eefrdveearweﬂmdlﬂmrtaslofﬁntefﬁaeto tguubjengtoamafraaé@ traagmentr ef er abl y

heve 1Bl BT L PRLITIL e HBLANA 5 S S0 T 1

t he devi ce poderdi usg of thetdesicpneseding to th/aenVermmncaImpmemwoffthulithdhe& is of
r.ef erabl the fluidis

interest to. artl
2"l Faur . MOREGEAaP B sh B SRR A bR SN Pt e
preferresd usempbdbnénictodevdet@nfnabindintgalysistiehiliqueBichwbe sedangbifemitie of t he
liquid are intended to be e or, anal yzed. In a.diagnosjjic deyice, the
1 qui d cont &1 TsTEBRBREA L Thevatsr BPM AEtr o L REFTUIomIH | 1 qui de
can be sel efd@mlhﬂ@nké Qﬁllc@émx@ffacteﬁ’(&‘rhraqj]ﬁﬂmﬁﬂultf btlh ﬂﬁld ﬂetéiaed/mrﬁr froma
river or a flui trac egf 50|I
anima or uman body, like ood serum, plasma, urine, cerebrospinal fluid or
lymphatic fluid, or liquid derived therefrom, like liquids containing components
20 isolated from the before mentioned liquid, like liquids containing purified antibodies or
nucleic acids. The liquid further can contain additional components useful for the
analysis of components of the liquid or reagents for chemical reactions to be performed
within the device. Those reagents can comprise labelled binding partners, for instance

labelled oligonucleotide probes or dyes.

25 A further subject of the present invention is a method for manufacturing a device
having a rigid body comprising a first, rigid material comprising a cavity and a fluid

port being of a second, elastic material, comprising
- afirst molding step including
a) providing a first mold reflecting an outer shape of the rigid body,
30 b) injecting into the mold the first material in liquefied form,

c) waiting until said first material has become at least partially solid,



food fluids, like a juice or an extract froma plant or fruit, or a fluid
received from aninmal or human body, |ike blood, serum plasma, urine,
cerebrospinal fluid or Ilynphatic fluid, or liquid derived therefrom Iike
| i qui ds contai ni ng conponents 20 isol ated £r0n1the before nentioned |iquid,
i ke I'iquids containing purified anti bodi &3 or nucleic acids. The l'iquid
further can contain additional conponents useful for the analysis of

conponents of  the |jquid or r ents.for chem cal ;reactions t,0 be perforned
within the deb?lg@.g tsi*ﬁb"ééltf’é?@iﬁ?% ﬁ’f“&éﬁ?Bﬂ?%éecPBBéﬁ“ﬁéa”%?qh‘c‘f}]ﬁfés ﬁﬁﬁﬁ??éer s,
for instance of akeflhi@gdost, i gonucl eoti de probes or dyes. 25 A further subject
of the present invention is a nethod for manufacturing a device having a
rigid body conprisin first, rigid material conprising a cavity and a
fluid port'b%F%BHGP%&%§§é@Hd?dB@‘gtic material, conprising - a first

nmol ding step including a) providing a first nold reflecting an outer shape
of the rigid Bpiyectingd@ntd)thé fifsepart Bfsdidsec@ohd endlatift setund matetiahatliguedd i n
liquefied form _c) waiting until said first nmaterial has becone at |east
partially sol i gforis_ holding the result of said first nolding step in a
second nmold which reflects the shape of said fluid port, - a second nol ding

step i ncl udi _ng? hitingjtBictht B&ohd nfatére hhd Bebmak leastfpasadlly sskgond nol d the
second material in l'iquefied 5 form b) waiting till the second nateri al

has beconme at |east partially solid, and - renoving the result of said
mol ding from 8&td nold after solidification of said materials. 10
Preferably, the device is a device as descri bed above. This nethod

Essent i al 'y - c esthbiRS tHehesult sTabidth 1A} frai shidtrega atiedsdlidicaioRf sid at | east
wo- step nol ding process. The first, rigid material, e.g. for the

manuf act ure ofMm ﬁﬁﬂ%ody, preferably is a material selected fromthe group
of thernoplasts. Particularly preferred are pol ypropyl ene, polyethyl ene,

pol yst yr gne prgelapFaihRdedteisaniévRe hy adtfdddboyt.at e.

This method essentially combines the production of an integrated device by an at least
two-step molding process. The first, rigid material, e.g. for the manufacture of the body,
preferably is a material selected from the group of thermoplasts. Particularly preferred
are polypropylene, polyethylene, polystyrene, polycarbonate and polymethylacrylate.
15 Those are the materials that are the preferable materials for forming one or more parts
of the body of the device as described above. In order to bring the first, rigid material
into a form, which is needed for the device, a mold is provided to reflecting an outer
form of the body. Molds for injection molding processes are generally known and used
( in the art. Preferably they consist of metallic or ceramic mold, preferably comprising a
20  cavity having one or more fluid ports for filling the mold with the liquefied material.
The mold preferably is made from two or more parts that are connected during the

molding process and can be separated after solidification of the material in the mold.

Thus, the result of the molding process can be removed from the mold. Practically, the
final form of the result of the molding process will be determined by the shape of the

25 mold. For example, grooves in the outer surface of the result of the molding process, as
useful to create channels and chambers in the body, are generated by protrusions into
the cavity of the mold. Channels through the result of the molding process, e.g. the
body, like those channels leading from one side of the carrier containing a chamber to
the other side of the carrier having the opening, are generated by a rod connecting a first

30 part of the mold with a second part of the mold.



15 Those are the materials that are the preferable materials for form ng one
or nore parts of the body of the device as described above. In order to
bring the first, rigid material into a form which is needed for the
device, a nold is provided to reflecting an outer formof the body. Ml ds
for injection nolding processes are geneTH?1y known and used in the art.
Preferably they consist of netallic or ceramc nold, preferably conprising a

20 cavity having one or re fluid rts. f jlling th Wi, th.the
li quefied e Beemm thempeldy Riob‘?seftb? erfmia@ ﬁgﬂlem?ﬁegﬁk \ﬁﬂn;g{‘gr]?&héa%‘fs t hat

are connectgd iy ?bfa@uﬂeaeovmle%ém@ eRfpREFuRNThE ARtRRI ﬁepam?eeedaﬁfoahe
solidification of the material in the nold Thus, the result of a?e nmol di ng

process cancassy pevhsveelds prsferathebyeprlyinppeessyre and pll O‘t’Wét ¢ 1ipgPntpigedinthe; he
result of theigral dic tm&fg%saSﬂaaﬁEbrtbﬂffaeﬁ%ms&iﬂaw pReths Rich tie 25

nmol d. For exanple, grooves in the outer surface of the result of the nolding
process, 5asmaigsigfiginjededr eat e channel s and chanbers in the body, are
generated by protrusions into the cavity of the nold. Channels through the
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eria heating it
t enper at ur earalamcesﬂblheo thel st¢cmgl manpelrlaﬂlqnéied'rfbennﬁtv achiigie ths, setieral mogdesct ed

into t hel(Qlocar\éla'{/ EBI fr} ﬁl {ﬂ%se wa){%r%is?})rra@n)édw 13 h%hn‘gtefor a?ﬁ%%e% %ngt # ltO\M ng

?he air Y5Pne escape throu erent
rom t he fl pardalposalidt Momughfemhblp,hhé mlferatateemﬁ thé ﬁrst mamyrmi he&lfallélfher eesul t of

the first noldin the e f. n acess usi ng

Lhe Second Tttt (Ehpbtatare BIW BB S g P BE R A LB ° e

first nol di aglisgem a filtémbodinledt, hpactawsfiRemett ¢overing tiroasfacd oftthefwacond palrt
o t he segcond teria

of the device, | ui ort, . are accessible

T 1 quett etrotlpion e el i £ s SrBp B Fomder QM s of LHIBeS | o o
those ways, sdcbnd makirRl & Jaﬁﬂs&ﬁh@és Ih&dditiésta se@RY hald 1@@&&@&@@ tiad | east
partially solid. Mre pre rablﬁ%éqr e te erat re of t i rst nat i al has

fallen or bEspIninggarad thefitst me ’E‘i!ﬁ% id pert. TTIHF an be

done by act fo¢f LEavRANhYEthedRllY membledfméla &@ﬁecﬁﬂgm&l JR&ford Pl flRd the
nol d covering the surface of the form
port as connected to the body of the device.

In a second embodiment, the result of the first molding step is removed from the first
20 mold and introduced into a second mold, which reflects the form of the body
surrounding the part of the fluid port to be produced and a second part reflecting the
( outer form of the fluid port to be molded onto the result of the first molding step.

This cavity of the second mold is then filled with the second material liquefied by

injection.

25 Ifadditional components need to be added to the body or the device, this can be done
either by additional molding steps as described above, or after removal of the result of

the molding process from the mold and solidification of the materials.

While in the above, a process is described, in which the first material is the more rigid
material and the second material is the material of the fluid port, preferably an

30  elastomer, which is shaped in a 2C injection molding process, the process can be
performed in an alternative way, generally changing the order of the molding steps. In
the alternative process, a mold reflecting an outer form of the fluid port is provided,

analogous as described above for the rigid material, the second material in liquefied



resulting fromthe first nolding step is renoved, in order to all ow access
of liquefied 1s second material to said surfaces. In addition, a second nold
is connected to the renmaining part of the first nold, reflecting the outer
formof the fluid port. This will forma ?avity within the finally

assenbl ed nold reflecting the outer form &f “the fluid port as connected to
the body of the device. In a second enbodi nent, the result of the first

nol di ng ste i s. remved f.r mth |ntr C in second
mol d, whi chi9f Forat s G5PQeErnd R ¢ ‘a‘t?{é°{?bif5%‘€%r‘f’6u ‘ﬁd at%g%‘l SR T o
port to be poddinge@d aﬂ@krﬁ)rﬁﬁdm@ﬁhgphé first,efgieniatenigl hﬂeqdeﬁedecem harsecafd t he
fluid port tol(g ded onto the result of the first nolding step. This

cavity of tH¥'Second nold is then filled with the second material |iquefied
by injection. 25 If additional conponents need to be added to the body or

t he devi ce, Thbieforeanother Abhet ofthk iventiyn adcintihoddbr Mahdfaogrisg apevias
descri bed agov.e, gr after renoval of  the result of the ml‘ﬁﬁ;@‘g process from
t he nol d 5anB24Bg # APAY CURPUHng? b Hher i material SOMPFSngG 2jcAViEAD dPoLt bt ocess

i s descri begemg@fy\/g@c@,hdtéq@utlrﬁasérldregog{prgingl s the nore rigid material and
the second material is the material of the fluid port, preferably an 30

el astoner, which is aha ped . ri g 2C injection nolding process, the process
can be perfoﬁlﬁéﬂf‘i‘ﬂ g stptigflHaigve way, general |y changing the order of the
nol ding steps. In the alternative process, a nold reflecting an outer form

of the fluid ppplovidinghdivitdesld reﬂ’é&ﬁhgﬂﬁ)Bﬁte@§hé§>@$ﬁihebﬂiﬁd@bﬁye for the rigid
material, the second material in |iquefied formis injected, and after

artial or to soI|d|f|c on o he se terial second nolding
gt ep is perfoi’ eﬁﬁsﬁgﬁ@t%Sﬁ@tf#rﬁ@P ‘}}‘F@?cdn 9é?‘i‘ jin Lﬂu‘fﬁeﬂg@i“?’ed formin a
second nold. Therefore another subject of the invention is a nmethod for

nmanuf act Wy i ng cpwdRitigamtil 5ail8ddond rRatB@d has Beddhiesdt Ms@pariislBisolid gi d nateri al
conprising a cavity and a fluid port being of a second el astic material,

conprising - a first m)ldln inclyding a) provid first

reflecting anPEiding thesseu b?f Staffgplﬂ {i’iow%?tﬂ? i gjecppgd gl ‘?ﬁg‘rﬁt REY osg’?‘b‘?‘f i rst

ol d the secopgietRialeadla gatt df saiderirs@Aoldmda second part reflecting an outer shape of
said body,

- asecond molding step including

15 a) injecting into the second part of said second mold the first material in liquefied

form,
b) waiting until the first material has become at least partially solid,
and

- removing the result of said molding from said mold after solidification of said

20 materials.

In the above methods for manufacturing, further assembly steps can be added. For
example, any cavities can be sealed in additional steps, preferably by applying a sealing
wall to the result of the molding steps, that sealing wall confining a wall of that cavity in
the body, for example completing the form of one or more channels or/and chambers.
25 This can be done by connecting surfaces of the sealing wall and the result of the molding
steps tightly and gluing or welding the materials together. Preferred modes of
connecting a carrier and a sealing wall are LASER welding, ultrasound welding, thermo

sealing or gluing.



10 ¢) waiting until said second material has becone at |east partially

solid, - providing the result of said first nolding step in a second nold a
first part of which reflects at |least a part of said first nold and a
second part reflecting an outer shape of _said body, - a second nolding step

including 15 a) injecting into the second!fart of said second nold the first
material in |iquefied forn1 b) waiting until the first material has becone
at | east partlally solid and - renpving the result of _s Idln from
sai d ol d afnethes sabieitof tanresnbinvenion is soysiem dey aalysisiofa taﬁﬂaldgv hods
for manuf act ubj Rgerutint RS¥inge ﬂﬁ@cﬂdw%@d&@&brﬁ@mﬁi%@ﬂ gidfiid a@¥@6Bla8d any
cavities can be sealed in additional steps, preferably by applying a sealing
wall to the- res@vwea¥0ﬂhegﬁﬁ¢@mn@n§9@ps that sealing wall confining a wal
of that cavity in the body, for exanple conpleting the formof one or nore

channel s or ta@ditQARE L al géof-g“ﬂlﬁd‘ﬁ?é‘l%&@raﬂ?'ﬁﬁdm TIRABGEIIdEhs widdagss of the
sealing wall and the resu ding’ steps tlghtly and gl uing or

wel di ng the gereralhi rafigirecbige analyses Brefered mpdwlngder wirh instrvmeents 1§ OatiedFF i er and
a seal ing wg %er n?né‘é@{r?gl @ﬂpg (2 or Uhdr, ﬂ%bqlc%@ Qies SBE ﬂguldsﬁé}:}‘nd?ﬂcsor

gl uing. 18- her the pr ent In on IS a systemfor
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the invention or/apd remve |iquid
applying tﬂe fluid under preg]sure to the device to press the fluid into the device or by

15 applying negative pressure to the cavity so as to suck fluid into the device and removing

or delivering fluid from the device to the outside can be achieved by either applying
pressure to the cavity, e.g. by pumping a fluid, such as a liquid or a gas through a first
fluid port, or applying negative pressure to the cavity so as to suck the fluid through an
fluid port.

20 A rigid fluid actuator useful in the present invention is a device having three

characteristics. It must be capable of piercing the fluid port of the device. This is
{ achieved by a certain rigidity. The required rigidity is provided by using e.g. metals for

this actuator. Preferably, the device designed as a tip to break the seal. Furthermore, the
device needs to be as long as to reach through the fluid port into the interior of the

25 device. Thus, the device has preferably an elongated and thin shape. Thirdly, the device
must provide a channel to transfer the liquid in or out of the device. Thus, cannulas or
cannula-shaped or hollow needle-like devices are preferred. The outer diameter of the
fluid actuator can be in a range of 0.1 to 3 mm, more preferred in a range 0f 0.2 to 1.5

mm, most preferred in range of 0.3 to 0.8 mm.

30 The device is preferably used in an instrument. The instrument contains in fluidic
communication with the fluid actuator means to apply positive or negative pressure to
deliver or to receive fluid. Appropriate means include syringe pumps. The fluid actuator

position relatively to the device may be controlled by an automatic system.



fromthe device. The function of dispense or deliver and renobve or receive
fluid to and fromthe device is according to the invention to be consi dered
both as active and passive handling. For exanple, receiving a fluid froma
first rigid actuator can be nade by either_ applying the fluid under
pressure to the device to press the fluid!?Aato the device or by 15 appl yi ng
negative pressure to the cavity so as to suck fluid into the device and
renoving or delivering, fluid fromthe device to the, outside ca befachi eved
by either abp?Vimgrefpreduss @etlwtf%ergg\}’it%ﬁw@%’.‘s PPPlsHFBIa a0y RGO ch as
a |iquid or,gagassid BoME tidglelehtint. THishedting elemeat isPORitbhedsurhahitiiveanpr essur e
to the cavity so as to suck the fluid t rou%h aB |.uid port 'f?iO’A'“ id
fluid act uatdragidhe devicantepesigpasepsrentheheatsan peusedde i HEthim e
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device. This is “achieved by a certain_ rigidi t%‘. The reqlgti_;sred rigidity is
21 r

provi ded Sby of@st ingtremgnt eampiising o heatingjelement isca thermegyskes rHsrmocycless #8vi ce
desi d ' I j to be as
esigned as g&e&ﬂﬁtlﬁggﬁgﬁﬂgﬁgaﬁréﬁg of dﬁ’fé"rérﬁ%rﬁ?f]ﬁtuﬁﬁ% r_egéréYécPﬁaH{?&% al 0

l ong as to FPeac “port into the interi of the 25 device.
Thus, the d8uidcénteaemplaey therbbgyckeniseleseriwt dn ERR36 0R9.Prefernsd heatifigrelgnpents he
device nus I t e liquid in or out of the
devi ce. Thuér,eﬁ%%érr]gﬁgieng%]&qgg%}t%%%a}{eéﬁlﬁéelg&gé@h0l | ow needl e-1i ke devices are
preferred. The outer dianeter of the fluid actuator can be in a range of
0.1 to 3 nmin ouoleet@peafant deedtivnafpaoppeticior@hangenfproperties ofthsliqyiddueinged i n
range of 0.3 .tq 0,8 Q_The,device.| e I s | runent .
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ans to apptodupodippropeiate dentegimhi medylesess gererally kndein angdrdepend opore theikired

fluid. ropriate neans include syrin u . The fluw ct.uatar position
elnt i vely BOPIRETHEE PrIPeHA BEREE s PHRFATHGE i Phrearedt e Bgbidh e P 01
ver}y preferﬂeﬁlceﬁ@e; exakieplé, ifthe Pk tyfisi f:}lmelrgeﬁomT ﬁl}tﬁk&# sigpgl) f@ﬁE}lﬂirﬂ?ﬁrle aeans to
errorm an_anal ysi s, .g. @ heatin eent . Thi eatl ng el .enent S

bosi t1 oned Stiersterspenl; e detegtion morulerall gambeise a febl sgBEse oS HONGHE S n ¢ he
heat cane ifkeRiehdn® sidhethatthe devitd ijf&ﬂablry aldh@mbeein thet ddvicef @naklipradiaed, t he

fluidis cont&iﬁged [n.a cavity w evi ce., An exanple 5 of an

. hi tf]e (il .
i nstrunent @BAPBR IERHtIQN FEEVINGyIng) gbly léhft%?éiﬂﬁﬁ%ﬁfillf@ recqiNggRYRIR s are

gener al It y KpowtHeQiqaRPiohtAned R the @effe £Hd drefsBittidIRRE AL §ignilRo hgPeat ed
manner 0O a
evaluation unit.

If the process to be performed in the device requires connectivity of components of the
20 device, such as electrodes or heating foils in the device to an electric circuit of the
instrument, such connectors are preferably provided on the instruments on positions
( that are located such that the connectors on the instrument are connected to their

counterparts on the device, when the device is inserted into the instrument.

Preferably, the system according to the invention comprises in addition a fluid

25 container (e.g. for waste collection) or/and one or more reagent containers.

A further subject of the invention is the use of a device according to the invention in a
method for analysis of a sample e.g. in an in-vitro diagnostic test. Therefore, another
subject of the present invention is a method of analysis of a sample or components

thereof using one or more reagents comprising
30 - providing a device according to the invention,

- introducing a fluid into said device through said fluid port, wherein said fluid is

selected from said sample and said reagents, and



fluid. An exenplary thernocycler is described in EP 236 069. Preferred
heating elements are Peltier elenents or resistance heating el enments. In
order to performdetection of properties or change of properties of the
liquid during 10 processes perfornmed in the device, the instrunent further
can conprise a detection nodule. Appropr?%fe detection nodul es are
general ly known and depend upon the kind of property or property change

performed during the, presence of the |jquid, the. device. For exanple, if
the property i gqu_r f’é‘ﬁ&?ﬁg”é?‘iaﬁt i HBP?T%‘P# @F 8H‘[§1 th‘Fg relates, t&‘& PEESERGERbr escent
signal, the de@&ﬁ&ﬁtma@gg;},&e%@s[ﬁng@r{né aygpla | i ght source positioned in the
15 instrunent such that the device, preferably a chanber in that device, can

be irradiated, an n irradiation receiving unit, preferably a |ight
sensitive cénpng Singp T} tﬁﬁdF‘PFeaa{eégY gentayng 6%?%“??@Jgﬂt W&?‘ﬁ@g‘gi n the
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process to be perforned in the device requires connectivity of conl“pon nts of
t

the 20 devfewaingasensaswhichds psiddodeteraniningg rreperdy ohthe prnplewr the liqyidyn
electric ci g tRkrekbf, uéiﬂgkf Hmragtl%ygﬂtsconnect ors are preferably provided

on the instrunents on positrons th are located such that the connectors
on the instrunent are connected to their counterparts on the device, when
the device iThe flnislepreéerabliie sample tp be e nlimedtor/andreggsnispis preferblydppdpsed

according tﬂ}té%&ﬂc%%gia?%&ﬁmrécﬁﬁ%lj ScRYM §teQRadndlh fﬂrgu%ga aRR RIS (€. 9.
for waste collection) or d one or nore reagent containefs. A further

subj ect of trteaichsmre leadingso & lthamber. The chagahar ferther sontiimspt its endheppesitent i on
in a metho r. VS| i ' .citest.
thereforte SR iuBrBLNEL R iR SRR S Sule pollu Tk 4 Qedhd BBk R ARG T8\
of a sanpl eclmneblepting td ssecohed ppafingshatgeame apenimgrbeingedoped by avotimer fleidng 30

P TS e R S SN Dol ARG Y
sai d sanpl etlendhasaélth seeagoinhinlaain gresaii-picreédrthroughnhatdecobmbhfvidqroet suebperty of
the fluid vw]_i?%tt}? r erl at es to the rr()tas&g&g or. %ont‘ﬁné ?lfy a sgbs}tﬂance present
in the sanpf¥' HGPIERETSHIGHAREHTTOUS &sropd cqpla dp s Xe%i*HePF eagent s
useful for thdodinddnystheliq@iddontains the fluid to be analyzed as well as all reagents needed
for analysis of the components of the fluid to be detected, such as a labeled binding
partner for the component to be determined in the fluid. The liquid is proceeded into
the cavity by applying pressure through the first cannula or by applying negative
pressure to the second cannula. Detection can start in the chamber, when the reaction
20  has proceeded as required. This can be made by irradiating the liquid in the cavity with
light of a wave length at which one of the components or reagents in the fluid has a
{ measurable absorption. Determination of light leaving the cavity, for example by
fluorescence, can be used to determine the absorbance of the liquid or any changes in
absorbance of the liquid over time or compared to a standard liquid.
25 Inavery preferred embodiment of this method of analysis, the component of the liquid
to be analyzed is a nucleic acid suspected to be contained in a fluid, for example, parts
of the genome of hepatitis C virus. The reagents for analysis will then contain primers
for the amplification of a particular fragment of said nucleic acid and a probe for
binding to the amplified fragment. A very preferred embodiment of such reaction is
30 disclosed in EP 543 942. In order to apply thermo cycles to the liquid contained in the
chamber, the instrument used contains a combined heating/cooling block to bring the
content of the chamber to the temperature in a profile as needed to amplify the nucleic

acids.



-the sanple is introduced through the fluid port. In another enbodi nent, the
device 5 contains a sensor which is useful for determning a property of the
sanple or the liquid derived therefrom using or not using reagents. The
fluid, preferably a sanple to be anal yzed or/and reagents, is preferably
introduced into the device by a rigid fréld actuator such as a steel
cannul a through a first fluid port into a channel |eading to a chanber. The
chanber further contains at its end opposite to to the inlet point of the
first channdp advaniagq ¢ithedevige aceprdingdedhspresent fiiention i tha &HHSI fagghannel

| eadi ng 10 BeHREPNL RPRE LAY thd dturSSAREdcARSIVEY thit. ThiCAIRM thdyppleaidier
fluid port as described above. Wiile applying pressure to the |iquid in the
cannul a to ehhigh prespure o thernside af the devige, éerrgrample, when thegavitpwithimellet hr ough

t hat secondjfd;ui PUSHY : :

second cannd%é&“?ﬁ 9 'S ver§q§?%%fg9%gﬁé§%§%?ﬁgﬁﬁge?ﬁg$9?33?gag%ﬁgg?ﬁ%tthe
flui d toS5bedaring {ranspoatonverdtionsnalmicreefigidittdevivectimadvantage ahtlleysi s of t he
conponent s i . : A . - 0. nd ; .t ner
For the conpananroithdhvid el WA fina BUAR R0 R A0SR LR AL )
into the caghtlysebleddPipd devivg aprordmgrte thehinvergiontdae beiverytadvamtagdomslyusdsd/in

appl yi ng negative ressure .t o.the . second .cannul a., Detection can start in
the. ehamper JopgmiTor RaPddrd ighid 6% ARERTMS sERGRY Guve Bafiie LB imioRath e
made by i rr helitatprogcted érom coritaminutiondydhnd es¢aping lthe ddviylef amf orptheavieer! engt h at
whi ch one of t conponepts or. reagents.in the fluid has a asur abl e
obsor pr 1 O, e iR lBT Shing %ic RBYESH i Fencesaiferioh tuf teaATNgF i<y

f | uor escenc¥singahe BévicisReoridingtetthe HvegtidhfuraRsRbRABLR t8indréied Edtiveiiefte any
éhanges in ,abs?r bance of the liquid oyer. tine or dﬁf&nﬁgred tQ a tand%rd
liquid. 25 [hanglisesgs # Yoisrce e aHisRAtFL R FutpRRied bR dg vory aqlsjwsq ggidt he
conponent ofluidWtddtérIfladdifoR&adiiall HFERr Eﬁal@dé\‘ié@s,%ﬁmﬂﬁ&tﬂriﬁﬁ§&§ﬁ$(ﬁ§| to be
contained in a_f or exanple, parts of the genone of hepatitis C

uid, f
virus. The P‘é‘ﬁé‘é?ﬁ‘ relighleanal ysis will then contain priners for the
anplification of a particular fragnent of said nucleic acid and a probe for
bi ndi ng 150 RBRré&EPhufdeeds:f ragnment. A very preferred enbodi nent of such
reaction is 30 disclosed in EP 543 942. In order to apply therno cycles to
the liquid contained in the chanber, the instrument used contains a
combi ned hedti n§e¥81 i ng bl ock to bring the content of the chanber to the
t enperat urejin Bogyofi | e as needed to anplify the nucleic acids.

3 Cavity
Fluid port
20 Sealing wall
Snap-in projection
Snap-in recess

Sealing rim
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Guiding for the fluid actuator



-21- An advantage of the device according to the present invention is that
the interface between the device and the closure of the device is very
tight. This allows the application of high pressure to the inside of the
device, for exanple, when the cavity within the device has channels of very
smal | di nension or/and the use of liquids, which tend to clot 5 during
transport or reaction in a mcro fluidic device. An advantage of the

manuf acturi ng device is that using-this nethod it is possible to provide a
device which is tightly sealed. The device according to the invention can
be very advantageously used in sy€lams for analysis of a liquid, as due to
the tightness of the sealing, the instrunent is better protected from
contanin?ééon b t.he devi.ce 10 hand the

f.lujd. escapin and on.the other
Chrer of Dob ity Aeicf B RRE AL Gompeines st RAFRECeY P behndRD: ence.
Usi ng the gelmgealieowrilg the tavifyhadi nfiaidt posmbhde dbhe rtheemeplagirddastamer NCr eased
conveni ence, i.n anal yses, . as. anal ysiis.can be automated using. automated fluid
el vor y e odn S cbai Tl TRSs USHiS HaviR OB P bangal B EFy 1 or
snmal | devi &8fon PamIedhad) kit BO1@ &in¥, WRESIn thé MRdSpoRid noCtdnitivhide b Bef er ence
nunerals: 1 Device 2 Body 3 Cavity 4 Fluid port 20 5 Sealing wall 6
Snap-in pr@?é@tion 7 Snap-in recess 8 Sealing rim9 @Quiding for the fluid
actuator -22- Clains 1. A mcrofluidic device having a body conprising a
cavity confined by the body and a sealing wall covering the cavity and a
flui d po?tThesldecodccerdingde glapn dsvherein thessed) ingrwallde n &l which és hepeeepdfly, sai d
nicrofluidkﬁl%gyhﬁﬁh@ﬁving one or nore channels with a cross

3. The device according to claim 2, wherein the foil has a heat transfer rate of more than 400
W/m¥K.

4. The device according to claim 1, wherein optical windows are integrated into either the

sealing wall or the body.

5. The device according to any one of claims 1 to 4, wherein said thin foil and/or said body
has more than 2 % transmission for an electromagnetic wave with a wavelength in a range

from 300 to 4000 nm.

- 6. The device according to any one of claims I to 5, wherein said fluid port is located in said

device to be accessible to a rigid fluid actuator from outside of the device.

7. The device according to any one of claims 1 to 6, wherein said fluid port covers a channel

structure in said body.

8. The device according to any of claims 1 to 4, wherein the fluid port has a recess for

guiding a fluid actuator.

9. The device according to any one of claims 1 to 5, wherein electrodes are incorporated into

the body or the sealing wall.



section between 10 n2 to 10 M2, wherein the fluid port is not renovable
fromthe device. 2. The device according to claim1, wherein the sealing
wall is a foil which is between 20 and 1000 mthick. 3. The device
according to claim2, wherein the foil has a heat transfer rate of nore than
400 WnR/ K. 4. The device according to claim1, wherein optical w ndows are
integrated into either the sealing wall or the body. 5. The device
according to any one of clains 1 to 4,23wherein said thin foil and/or said
body has nmore than 2 % transm ssion for an el ectronmagnetic wave with a
wavel ength in a range from 300 to 4000 nm 6. The device according to any
one of cl &0.msmethed for mahefaairingsedetict hedoeimmtany of dldimati edl9, compeisidg devi ce to
be accessible,.to id.fluj.d actuator from outside of the device. 7. The
devi ce accorHfirhmP m&%%fpd?‘f’é“ Eclaims | to 6, wherein said fluid port covers

a channel straygﬁoufdﬁlglarﬁr&ah&dbaﬁytmg&nsﬂ'dpeoﬂﬁﬁgﬁ%oaﬁcor ding to any of clains
1to 4, wherein the fluid port has_a recess for %aflwd actuator.
9. The device b&H’é?fF‘ﬂﬁ!Wéo?‘SﬁéﬁW‘O&"Peﬁrétﬁ rigid patgial mtIHUSﬁe ein el ectrodes are

i ncor por at ed ichhRitink BRHIRAE ¥irQ! ridid MaRAAHaO'BecHRE bt least?gimﬂl .softd,Tet hod f or
manuf acturing a device according to any of clains , corrprl sing -

first nol di nerosiding theresulichif sejd Ayst pwo&s\m&ﬁtqwgnas«rqon%mom @Sfr@ﬁloéc"thiql‘lg an shape.
of a rigid Dafyys %})Oulté}”f&'ﬁltdf@gidl h&%@k&%ﬁdgm g@ctian a?lEastS Eﬂgfb daterial in
sal I gi

liquefied form wal ting unti Irst, eri al econe at
| east parti afilsymeldl i d, - providing the result of said first nolding step in

a second nol r f ich reflects an outer formof said fluid
port and a s(ejac%ﬁ%jdé&l‘thgggt%?ﬂl U\M?l at | east a part of the first nold, - a

second nol di ng) sg@;png imed the ifinsy pa) ofl sajdesetand gnaldithe thelweoplastis elaptamer métersai d
second nold the i p r;mﬂast ic elastoner materi al
n liquetied form
b) waiting until the second material has become at least partially solid, and

- removing the result of said molding steps from said mold after solidification of said

materials.

11. A method according to claim 10, characterized in that said fluid port is located in said

device to be accessible to a rigid fluid delivery actuator from outside of the device.

12. A method according to claim 10, characterized in that said fluid port is a septum, attached

to the first, rigid material.

13. A method for manufacturing a device according to any of claims 1 to 9, comprising
- a first molding step including
a) providing a first mold reflecting an outer shape of the fluid port,
b) injecting into said first mold a thermoplastic elastomer material in liquefied
form,
¢) waiting until said second material has become at least partially solid,

- providing the result of said first molding step in a second mold a first part of which
reflects at least a part of said first mold and a second part reflecting an outer shape of
said body,

- a second molding step including

a) injecting into the second part of said second mold a first, rigid material in

liquefied form,



in liquefied form b) waiting until the second material has becone at | east
partially solid, and - renoving the result of said nolding steps fromsaid
nold after solidification of said naterials. 11. A method according to
claim 10, characterized in that said fluid port is located in said device
to be accessible to a rigid fluid delivery actuator from outside of the
device. 12. A nethod according to claim 10, characterized in that said fluid
port is a septum attached to the first24-rigid material. 13. A nethod for
manuf acturing a device according to any of clainms 1 to 9, conprising - a
first nolding step including a) providing a first nold reflecting an outer
slhape of the flb)u:iza?iltirxgornltil thb}‘lfrsjtﬁjg&ei?liltabécbme aSlaiasﬂlpir'tiﬁHa;tso:libeaﬁldzcil t her nopl asti c I
el astomer material in liquefied form ¢ iting . yniil said,second nmateria
s becone aerOUAB s LY Moo s poRtansp Beria ARG 1 1 ot
mol ding step in a second nold a first part of which reflects at |east a

part of said first nold and a second Eart reflecting an outer shape of said
body, - aldcEsieethrs ascorgingtepny ofclaims %t°a§3’WﬁFréH‘tﬁahigseF‘?ﬂddn%tﬁéalssecond part of

sai d Second_dmijlﬂto%ef,ivsfﬁéhisEﬂz@édjinrﬁ@tceiﬁ{e@tlionirﬂoldﬂnkﬂ%égs?d form -24- b) waiting
until the first material has become at |east partially solid, and - renoving

the result of said nolding fromsaid nold after solidification of said

mat eri al S5 ’llh%'me-[ltb% agg&{i'ﬂgt@ﬁﬁﬁrﬂmgerhig.sﬁmﬁﬁsﬂna iﬁf {9%el e&t?on}?he.g\‘%ﬁr ei n sai d
second material 1s an elaStoner, Ichis shaped in a I njection nol di ng
process. 15.of Tieemnplads d.gapdpprdpyhenes mlxetylene, poly styname gpolycaebodiaté,i r st mat eri al

is selected from.t t}eet%oul A of thernoplasts, e.g. polypropyl ene,

pol yet hyl ene?OIYp%ﬁt}Vs?yrecr%, e'poI ycar bonate, pol ynet hyl met hacrylate. 16. The

met hod of any of claims 10 to 15 further conprising the step of sealing said
cavity C)f16.'S ﬂlxedmet%}?(%y of Lallrsx)ll Qpcla%mssﬁgltcg PSgﬁlvr\tlgclerl comprising the step of sealing said cavity

of said body using a sealing wall.

17. The method according to claim 16, wherein said sealing is done by LASER

welding, ultrasound welding, thermal sealing or gluing.

18. A system for manipulating a fluid comprising
- an instrument having a fluid actuation module containing a rigid fluid actuator and

- a device according to any of claims I to 9.
19. A system according to claim 18 further comprising at least one reagent.

20. The system according to any of claims 18 to 19, wherein said rigid fluid actuator is a
hollow needle, said hollow needle being moveable relatively to the device from at least
one position wherein said fluid actuator is not fluidically connected with the cavity, to a
second position, where the fluid actuator fluidically connected to the cavity, by piercing

through the fluid port.

21. The system according to any of claims 18 to 20, wherein said instrument contains

further means for performing an analysis.

22. The system according to any of claims 18 to 21, further comprising a heating

element, preferably a thermocycler.



17. The method according to claim 16, wherein said sealing is done by LASER
wel di ng, ultrasound wel ding, thermal sealing or gluing. 18. A systemfor
mani pul ating a fluid conprising - an instrument having a fluid actuation
nodul e containing a rigid fluid actuator and - a device according to any of
claims 1 to 9. 19. A systemaccording to claim 18 further conprising at

| east one reagent. 20. The system according to any of clains 18 to 19,
wherein said rigid fluid actuator is-&5-hollow needle, said hollow needl e
bei ng noveabl e relatively to the device fromat |east one position wherein
said fluid actuator is not fluidically connected with the cavity, to a
second pozi.tThensysteinesceotdivg fo anyd oficlainad 08 té 120 eihein yaid dnstr@aiestdfurthert he
cavity, by piercin%lmhptoqﬁh he fluid port. 21. The system according to any
of clains 18°WWNSH 2 SHFEPU HOLYS d i nstrunent contains further neans for
perform ng an analysis. 22. The system according to any of clainms 18 to 21,
further comprising a heating elenent, preferably t her nocyc) er. -25- 23.
The syst erf-a¢€8F yGIEeraccutipe iy any|oh FlaimslgoPgn o Srethpd Sorenlyaa oER TS r ummnt
further conprises a detection nodule. 24. Use of a device according to any
of clainms | to 9 in a nmethod for analysis of a fluid, 25. A nethod of

anal ysi s &F /A method & amalysis b cheampde pheorarsments ithesead sing rongur anoreeagent s
conprising - [l 2 device according to any of claims 1 to 13 or a
systen1accorﬁﬁ%ﬁﬁfghgﬁyﬁgof clainms 18 to 23, - introducing a fluid into said
devi ce t hr ougtevsiingh deivise deqonding toeni ob¢laims ditel 13 pid system aacorgiamtn anybei ng

anal yzed or/ mﬁgqggpiﬁ, and - determning at | east one property of the
fluid which relates to the presence or content of a substance present in

t he sanpl e. -introducing a fluid into said device through said fluid port, wherein said fluid is a

sample being analyzed or/and reagents, and
- determining at least one property of the fluid which relates to the presence or content of

a substance present in the sample.



