-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 nmanufacturing 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 |aboratories-there is a great interest in
conducting analyses in a convenient, safe and reliable way. Particul ar

probl ens are the contam naki I Egngqﬁﬂg nd devi ces for
perform ng an anal ysis byq?hgﬂgg%Pﬁgﬁﬁéﬁg%%n he c@% am 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 substﬁﬂti%kaﬁconuﬁgl or/and cylindrical form having a single fluid
port, mhich—géte#——Pﬁ?¥oéhction of the sanple and the reagents is cl osed by
a cap attached to the tube body by a hinge and made fromthe sanme nateri al
as the devi'Eee presenoimentivordaentoa demice hhviggh delf sealimgfluid poot; dethdds fadd

further reagents .to the,deyice, the c i detached. .Such Vi s ar
ool o eh  IRERIAGhEnk SRR SALES: o HIRATAR by ARG v SDA L IERTE, L 20

t he anal ysisidgdevieds analyses offuidgamd € apthuandlaanlydessiggedd devigi.ck up the cap
froma storage, securing the cap on the device and renoving the cap from
the device.pln EP 724 .483 there are di scl osed tubes that are closed by a cap
t hat can beBT§§§QESu°§§Fd§V“§“§%ee| needl e. However, those assenblies stil
need handling of the cap prior to the analysis, i.e. closing the tube using
the cap af tRartisddagy = amititicddgenstorivetherciddgteat iBerestos condibtingasdysedava ces

al | have the drawba g .have fl ui ri. . through which
both | nt r od e PRERG el FRRlsARE e P el 8P ol e Bhbmip MU oo

anal yses0nerdgemby, earsplpharst devides for erformbig aRanalyxiabptle, envirohlfest &RIth601

there is disclosed.a cgﬁ}rig e 89 rh§in§ m cro %Iuidic fl ow channel s and
further cofPFPREHPR Of the BV ORERt DY IEIFRE OT AP e ner . Furt hernore, it

di scl oses the use of a septumto close one or nore inlet channels. Septa
gener al | y afkersfoopgaices hove bebwprapysal fof khe stionage, the dadigteryfandrpracesghgsfd ¢

mat eri al S%&H¢$§mkﬂgpﬁﬁgaibe septa are manufactured as

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



a mass article and inserted into fluid ports of tubes after their conplete
production. A septum can be pierced by a steel needle or cannula in order
to introduce a liquid via the 5 steel needle through the breakage in the
septuminto the interior of the cartridge. Conventional septa are used to
close an opening if pressed into the openhng. So a pressure perpendicul ar
to the force for piercing the septumis continuously acting on the opening.
In US 2003/0138969, there is disclosed a nethod for introducing a fluid
sanpl e int Osegtunirﬁb A8 AW Jr WiSre S AEQBIRnds. @:h}lﬂ‘?\tgteﬂergl'[ y &¥kidpgersisedbgng nt r oduced
into a fluid.inlet paort. In qQrder to. ti contact t he pi pette tip or
syringe nediid part; waéﬁéomrbﬁla%rr@ateraalﬂéwéﬂ berchhe septaag mragufacied apy
rubber or sj lhh&QRtidle aﬁ@ﬁﬂert%t@ﬂ@gtﬁtsfdfhﬁ)ek nfi& thiie chbRie Podhietidh. aaf e and
reliable storage and/ or proceSS|ng fluids (mainly including |iquids but

al S0 gases¥PiuEn gt be BiercRé b 2 sige sﬂ?@é‘ﬂd’r ﬁ@ﬁdﬂ@ i grdes/iorinfrofves aluid via thevi ce
for rece'jv'ﬂ&l ﬂ%lé"&rwnggﬁﬁéﬁfaga ellH'tlQeSseBﬁl\ﬁ'lﬂﬁ Ak inBSoASf tMaﬁpldgé hel d

cl osed prior to or during ‘use or ?ter use. cases are e.g.

t he st or ageCoiventigual depta aeechsed o dg&erauntqmnmgsfmessgé ingp the epandrg.- §8ed f or

medi cati on, , S{Qra0e 1f4b Re f5&of Pler@hly AR3MSIs R08ki (s LiAgEn Of @
sanpl e useoprf'égsg anp%;]dzla%dya sqj eAnot 8r9eréﬁ? Iss{yst ém&?[rllcl ué?lnag 1a dnu5| ng
such a deV|@@0P@nn9erfornlng an 20 anal ysis. The saf e storage and/ or
reliable processing of a fluid is based on the requirenment that neither
must_the Tl i s stis/FOBOETHAL RUidloskdE nf i P HRAIGuch’y AHE Sarh B ifdol d
contam nate the environnent. In case a device is need€d which is held dosed
prior tdo umasrow pibe theoupha@ipests or Keringsqerdle ntreduced into afidimletpertalst not

get contam r f entlon
2o orovi de & &%%i@tgﬁk9c8ﬂma§h9§§mukh8W?§1%2%9Rkﬁﬁkg$g Fﬂﬁgﬂﬁﬁ§%@&¥?9¥

can be manufalled adaptoreoade of ué)lbleyor silrogusmeedy Tl adajpeorifity into therinkt portst

subj ect of the invention is a device having a body conprising a caV|ty and a
fluid port v bj ect
of the | mvet o e o R ol (e i R SREM B Bocy
i s made frcgmses) fsiafunst needgh deavnd mepdhis aamiemheclﬁdlugd device far geqeirting #rerm a

second, ;5 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.



el astic material, conprising - a first nolding step including a) providing a
first nold reflecting an outer shape of the 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 segond nold which reflects the shape
of said fluid port - a second nolding step including 1s a) injecting into
sai d second nold said second, in the final status elastic material 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 20 materials. Still another subject of

t he inventi§H@HE§IéiéQ$£E¢ﬁHQﬂ' analysis of a liquid conprising an instrument
having a fluid actuation nodule containing a rigid fluid actuator, and a

devi ce accof gdsubjectof the iRVERonqHa dEﬁééHﬁ[@rlﬁ)dy%oﬁ-g)bisﬁ%ta @bt} hied & ANt i 0N
is a device nanufactured according to 25 nethod for nanufacturing

accor di ng tRerE mé ?ﬂ@@hﬂﬂ%ﬁﬂwn%ﬂhqﬁﬁgﬁéﬁw§05Yect of the invention is the use
of a device according to the invention in a nethod for analysis of a

liquid. Stithe REMRD) &y@ﬂtﬁelnv@ﬁu&m al MEB4 If&r}naﬁlfﬁaﬁﬁh@gsthojd@a@wﬁtes of a
fluid or conponents % her eof ising 5 - provid geV|ce according to

g
t he i nvent ithfbody isgmadsdipm ﬂ@rﬁth@glfhmﬂterlqlﬁﬂétlseaﬂlad@@wéél RITSEYRssanS f1 ui d

port by pi eélgh@glaga,;aqi bhipringport and di spensing said fluid through the
breakage achi eved by said piércing, and - determ ning any property or change

of property of said fluid or conponent thereof. to Brief description of the
drawi ngs | A fost maldipgistepincluging nbodi ment s of the device accor di ng to the
present invention are shown.

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,
¢) 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.



In FIG 2a and 2b, two alternative devices are shown, each in a status prior
and after assenbly. 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 chenmically or physically treating a fluid, or / and analyzing a
fluid. Said fluid can be a sanple, a reaggnt, a diluent or a process fluid
or a conbination thereof or a fluid derived therefrom It can be liquid or
gaseous. 20 The size of the device according to the invention is mainly

det erm ned MOtthsuﬁLEQWth@fnveﬁiiéﬁ f thOule AedicOhcBIARLESAE inventiBA iflevi ce and
by the kind and nunber of steps to be perfornmed. In a first enbodi nent, the
device i s uBe@oddoranslysiiofadanidel at e conponents of the fluid. The
conponent (s) to be isolated will be retained in the device, while the

remai nder  ofilf R thdr Gibjdctiof tdd inPMRHNi9a Bidthod bEunARVis ©€a Ll dritiosnpomests t he

vol une of the 25 liquid my exceed the volunme of the cavity in the device.
Thi s al | owstheseef ePRENg 0 be conparably small. For this enbodi ment, the
total volune assuned by the device will be preferably between 100 | and 10
M. -5 18 a sseetheniasienedrdinttb ¢he inSeticef erred, the device will be only
slightly larger than the volunme of the fluid and of any reagents intended
to be reacted with the fluid. As .k volunes qf f]luids preferably haye a vol une
of nore than 1Bredpeing wd i paid device r@.é‘ﬁal‘Jaﬂ‘HgB?ft RIHRersg di he
device W Il eyresst didferiing shiderfhigd altbiglbthelbpél@e achled By sdid pitekidg,nd, and
nost preferably will be between SO0Opl and 110 M. Optionally the device has
a substantially flat structure, i,e. i? its nain,Q rt. it has a t&%ck?ess of

| ess than 50 JAKIMHREBEENLBIOPSE % &harse P! oropesef 13 %d‘érqoé‘?ﬂ{nr?né IeRtdt h of

| ess than 300 mm preferably of between 2 and 150 nm |If parts of the
device need | arger thickness, this part may exceed over the substantially
flat structure. 10 For receiving and maintaining a fluid, the device has a

body, which, fuyrther contains one or nore cavities, which tenporarily or
cont | nud&s@ﬁ@é@ﬂ%‘gﬁﬁgmm nthe fluid or a fluids derived
therefrom Conveniently, the body of the device is fornmed fromat |east one
relatively IniKGdla aad Vorewo eRiblodimeérs 60the dbecdndyrdincwrtte peesémt ihvetjphesent

invention are preferably 15 selected fromthe group of thernoplastic
material, f8FS | e, pol ypropyl ene,

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.



pol yet hyl ene, pol ystyrene, pol ycarbonate and pol ynet hyl net hacryl ate. Further
preferably, the body is nmade of a material, which can be |Iiquefied by
heating above its nelting tenperature, and which in nolten state can be
introduced into a nold to reflect the particular formthe body or a part
thereof is intended to assune. 20 The devisce according to the invention
conprises a cavity. Typical volunes of the cavity can range from1l pl to
1L, preferably from100 | to 100 mi. This cavity can have different forns

adapt ed to fhese¥sid aﬂsodlﬂkﬁﬂ%dcm @oefbired, ke AISYGAN bIBﬁlstﬁght‘l)Mafg%flt}Qﬁ

divided into nultiple sectrons havi ng channe] s and chanbers. referred

cavity conthgivakimsf the fluidrand of apnEgagenss F’éﬁdieéﬁ%béfeaﬁﬁﬂ@l@h@ﬁ@éi% $ 25 The
f th
sse of oGRS SR RALIS by BB S b lsitpen e

the devi ce, o PRAstH 11NGhd Vdlhfhe ofﬁlenreo&ew agtead J004ildprefer sH1PBEB&WREN POHS (ilET
bei ng sol ved or suspended inthe fluid. The use of those chanbers can be

varr ous, 5e. zg1d ki brambmostqneﬁembl}gmlldnelhemeaenﬁgomllamrdcl105nl- OQpteoelgtheglenicé | ui d,
inthe fl |d ada [

for anal ys asur a_ physical of
chemi cal prBaetpetartalh g ureyte. i MR ay fites oasS g s on- or
fl uor elscencm m&a@éﬂéfeﬂmmdfbeﬁme O[rffbﬁlfdelfol’rﬁﬂldh mgdaaml c%j\yldﬂilﬁ)ﬁf)llé!;sst]?Sn BN@rrr]lQ{ nor e
channel s, one | t er an ne, | eadi n rom t.he
Chanber - 1 PPISfegaia of tesees g R 16st B ity arice neeClg o thifieh tibss t han
1 L, prefergdthabesdsedbvek@hasbstabtialy flatchacied. s formed within the device,
partrcularly in the device, preferably the body, preferably have a cross

section | ess . t.han ef er,a aof bet n 0.0 d 2mR., Cavities
formed WPt HE 9’(?%“%6‘6‘%“‘6%?‘8%@’ﬂaRBEdGYlﬁ“el??sr Ys‘ﬁrréﬂrr o PR Nt ended
use of the @rlﬁ@ﬁ,&awu@;anﬂaie éioearnl;rba&&ﬁﬁrdouslg rédeliie @$/ah B mewigfid the fllkevi ce
w | preferabl i mensi ons than 15 chanbers for keeping the

fluids or/deiﬁﬁaf ?HF %e P¥cess, preferably a chemical reaction. For
exanpl e, a chanber for separating nucleic acids froma fluid wll
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,



preferably have a volunme of between 5 and 100 |. A chanber for performng

pol ynerase chain reaction may have a vol une of between 0.1 and 500 |. If
conbi ned anplification and detection is intended to be made in the chanber,
the chamber 20 preferably will have a volune of between 0.1 and 500 | . The

depth of a preferred substantially flat _ghanber will be between 10 m and 49
mm preferably between 10 m an 20 mm while the length and breadth of the
chanber may be between 10 mand 295 mm preferably between 20 mand 145 nmm
Very preferred, the c?m%% ﬂ@idfdrg\)&oce adRaftsr KfingsdlVHdDsREsenéd inage t han
2000 m pref er abl y be m and Most preferable, the thickness
is between 50 mand 1T A first channel formed in the body wil |
preferably lead froman input |location into a chanber and a second channel

wi Il preferpid ¥selof@thst cRIMBat EarChevipRiis,leq; an outl et |ocation on the device.
If nore than one chanber is provided in the body, there may nore channel s

e.g. connecting the chanbers .in If;]ei‘ tionally chanbers and channel s
are arranged 30 such lsWé'tngaWelV‘lné V?rh‘f jdced through an inlet channel
into said chanmber will fill said chanber prior to | eaving the chanber

t hrough an outl et cha@a@dessufgaaﬂﬁldpé tfbeartalyéistof matterBythedhiidi n i nserted
materials, so called "solid phases”, mhlch may be used for adsorption,

filtration and/or reacfions on the s .a Most .prefera avity is
Cl 0seq by the body caibyIege fHaNT A RBTHGN £F shid el BEars HPhadlid b dehed t o
the body. The final dgtfemingoptianatgensionl driflvdré&odiee mdatureesgyer al

el enments. This neans it consists 5 of two or m)re parts manuf act ur ed

separately d as d subsequent | at Iea t .of t

cono! ot 1 nt BIPTt RETSTAGRRGRITY Prpacts il FhoruEatas ohalsrdige 10 HesPamobody and
an el ast omeqridcorid leddingpawdy fasknehé ctgantiteer Saiacprfethyd erb@auﬁam thekadtyttaouen to be
difficult to manufacture a body conprising a cavity suitable for chem cal
anal yses0j nvalwae oplesctban |1tL Psef?ﬂﬂ'ély detwegn l hand 0 @iﬁh@@nﬁls forened withinwo or

very bref o TEQeaRe BRI Rt dicebRiE M HY IR REDIDRGCSTYL ithion " @
"pody" caroflessgharhi) mij pteffmahly oﬁbmlwaem(é@bnd:l ZherfeGivitesl fouded wishinithg wal | "
the Dody. hai i LBHY £ RN ENANARLBor 05 ADORC B Jegat

stiffness to to nai ape’ o e cav rouljgout t he
process of funmhs;mmngﬂamﬂ thmagbthetdwicdwli peferalﬂyﬁaea‘sanaa\]let gh,memsmnts Itham foil

or/and tllge &O%ersa%ér kgﬂfnng HRAR o(}/?a%ﬁ%grsfmcﬁnsnsdg% r%ggss,%r}eferably 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 pm, preferably between 50pum and 5 mm.

25 Most preferable, the thickness is between 50 um 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



el ectromagneti c wave with a wavel ength in a range from 300 to 4000 nm The
two parts - body and sealing wall- can be joined by known nethods. In the
preferred enbodi nent, wherein the sealing wall is a thin layer and the rigid
body is nade of polyner, e.g. polystyrene, the two parts can be conbi ned
and then seal ed by 20 wel ding, for exanple_LASER wel di ng, ultrasound

wel ding, therno sealing or gluing. The two parts can also only be cl anped
or stick together. In case of clanping or sticking the parts together the
el astomeri qn@y%le&tmnnmeameﬁﬁs 36 8dlieAYsAR phab&t Weisith hixg beqedd ppRd  t he
seal i ng wal | ] Qi ni ng od, .the naterlal of body ang%Se mat eri al of
the seal i ngadmmtlonaﬁléraflen B@d/02568§89@t@reﬂletsar fGe: M@ﬁ@@fﬁéﬁa aUGHpl e, if
the joi ni ngHRHBYEhd Sodyaaflyingehd HR@ pdrh&id 4 RaLREHVEI BRIBEd 8 tRfbolihe body and
t he sealing mall are of thé sanme material (e.g. polypropylene) ut one of
the two nate | s is stained to_have an absorption for g | aser energy. |If
the joini ngl rwéée\rlge i§ thengeperaty e«émpﬁﬁteﬂtﬁswefﬁdﬁ pegfss Thisangaps itcqpsists ¢ he
same. |fst Wtﬂvg'o@'n{&e?gftbﬁﬁnhﬁlcfd?&{ by hﬁlﬂas@%bl%@@tllﬁs@@uéfﬁllyl atll&seoriher mo
sealable foil 30 ada to thermcally seal to the body. Such t herno

seal abl e f dparsofthed g‘éwwng elohp dssompougd lwémramowémtah%vm&meglé. n the
| ayer opposggh aﬂdtaﬂeeléﬁﬁillérf&ldlé éﬁlaﬁhéﬁ)ngsl%a&lald Byt B&aBQdYhashrb¥el tode O |
suitable to b oi ned to a pol ypropyl ene body has caonposite |ayers of

al uni num ordiffisu égmnu&wrpelbpémwpéﬁegacsawustéblle iforerhemiiqat anglsesimovie and
-8 are co | PRy f ol
the foi | proFar o o eRer AR Bl FARE ol iR mb b S it st omilife

pref er aPy toarepsethedme gnenazgcavittiesFor  appl i cati ons where there is a
heat-transfer required the foil has a good heat transfer rate e.g. of nore

then 400 Wiz J¢ry Pférfé?réaréﬁfll%diﬁgmofherﬁ%g/ﬁe E&ﬂ?rlgfgg ﬁ%t’ﬁérfﬁent%alfé@le‘bgﬂy’ tce can

contain further e ments that maybe useful Tor the intended 5 rpose of the

devi ce. Forcassyinghe ﬂunbmrt,tandmfrﬁ@ndu etegnend icpliedoseating tWallg the bodsnhayingay be
i ntegrated er& o‘?/‘ahﬁ%ﬁaﬁr{%fs g,l;fa@bo‘é@ PFO\Q esttﬂgstaﬂf&s 8-%? dm@ettgtlﬁﬁﬂﬁlfu? rring

wal | can be us cool S contal ne evice. In
anot her enbibdishapstof thy awity mggglum theepropeso phoraufecturaans wseef Bedlevise. t he
sealing 10 wall. El ectrodes can be used to determ ne the el ectrochem cal
status qb fhukdlsbifORt ah Rl ofdhd BELBEY hER Mirethardd A ko RBRISPRRSH C

reacti ons wt evi ce I's case, the device w ave appropriate
connect i vi tgleqt@rmgeem e wigh 2 wavelength 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



I n anot her enbodi nent, optical w ndows (allowi ng an at |east parti al

transm ssion to a wavel ength) can be incorporated to the body or the
sealing wall. 15 The device according to the present invention is designed
to hold, deliver or receive a fluid. In order to introduce fluid into
or/and renove fluid fromthe cavity in thg_body, the device according to
the present invention has one or nore fluid ports. Furthernore, the device
can be used for holding a fluid within the cavity, nore preferable in one or

nore cavi tigs coftetA R Dle. fn fHelta sk WIRRE 3hO&AIhSWhINS aokemhe f&glsr
delivered to the 20 outside, for exarrple by forcing the f to qwt the

cavi ty t hr chghartdhie betweenl 2pand 1060 uméhIthenomqareffmbLy bﬁdtuc@ ngbmd 258 dorhe

same or a dlf .erent flui ort intro he_ devi ce.
Pror er abl y, SPcA Ry het Beftih bR bl R 57 10y ctithe Tl

cl osed accoafgilolﬁgldret}telnetooW/en’t/Kpmord\ﬁire&rqed@fﬁfoabt};an 200V bm?/Kor e and rmst
preferable all fluid ports in the deV|ce are closed using a fluid port made

O eam e e S iy ke b o by RS B pdseer 1 10
appl yi ng netadeviee. Wbea&mpie,meatavmfearmgwulﬂsmﬂlmaﬁﬂn%elem?nﬁsynay bEhhtegrated be done
b t th a

dovi e and 2ppfil Shasedlie wll T Be bt TRk Pougre e Qe l S R b Brtnor o or

even al | Ofor/dﬂdaﬁﬁlﬂmdmtmslnadﬁmﬂieqﬁeﬂeby the fluid port. 30 For an easier
interfacing wwth a fluid actuator, asahollowneedle, the fluid port forned
fromthe ellasto ric terla O)é'F ter Sld

8.3 [ eces n . the.o Thi s
recess has ‘RN SIbp %enﬁ’aell?cér 18‘69{?8%?6(@%%@? b&ﬁ%?étﬁeﬁéa ¥l e shown
in Fig. 18, WM. Elestrbdestdag be asgkto dlferfrﬁ@d’mhﬁ eleotrddfdmicad s@typrofflaidkbytabeidween 15
and 90 . Accq ng to the i hventi.on e of an
el ast oner, f‘%ﬂe ?Oréﬂéﬁé%lﬁcﬁ ‘i‘n‘(‘fﬁlrffﬁﬁ?ﬂ&é (’gg‘) ﬁ‘ﬁ%é%lf%)gﬂtt%ﬁf?ﬁg process.
The mat eri adeviek wilhhaw! pplepriite SorinkctivigftoleRbiricabdtcaiat.ed from the cl asses of
t hernopl astic el astoners (TPE), thernoplastic vulcanicates (TPV), or

vul cani zi bl ¢ el to VE) eri.als i ch are . general I used, in 2C

b oot on nRORE BRBCRIELSE, Spriral winHgwS ek ST 1S o el daniraion Ret ed o
have an adhﬁ&leﬂ?tht)ﬁalﬁbéih)cﬁfﬂwﬁtedﬁﬁﬂﬁrb@klybhﬁfem@ﬂirfgssﬁdlb el astoners are
useable as finally (at roomterrperature) 1o elastoneric materials, e.g.

o astomL | eoLhet ol ach i PIYSLENL LI, ot sl pstempric, . Lhermplast
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



SEES). Also TPVs, thernoplastic vul cani cates, which are a special class of
TPE containing a cross |inked rubber phase dispersed within a thernoplastic
pol ymer, phase, can be used. TPVs offer elastomeric characteristics simlar
to cross linked rubbers, but 15 are processabl e as thernoplastic pol ymers.
For details on TPE see the publications qfg the British Plastics Federation,
e.g. on.http://ww.bpf.co.uk/bpfindustry /plastics material sthernpl asrubber
TPR cfm A preferred material conbination is the conbination of

pol ypropyl eRgda pattd belit ARbAIChIBhap@ MhertREk 88018 RSWOIERiE Ol , (W) §4 indthe radige
Generally the el astoner is sel ec% to fit the fabrication (2 compound

i nj ection Nﬂﬁﬁﬂﬁétodﬁgcé§§§P5%ﬁab@ sfeertednd 80 have a certain adhesion to
the material of the body. Typical adhesion force between the rigid body and
the el ast ongedogdihk b thePRbdent ﬁwaﬁudrﬁ@}setﬂlﬁdisof‘ﬂ,ls mad@bEA flYstomes wihi@ns 1 N. A

t her nopl astic el astonmer (TPE) has. the gmﬁfert to liquefy ﬁ%ﬁﬂ heated to a
25 t enper at thaBedhBc/ & Pmponad (3(gnjsstion MpfdiAgpfocatsc teﬂa thg glastamen

cooled tg aj fraf@ﬂasry%telu&@d h%hpmelclﬁse%fmeﬂaoﬂest&telaetddle@ gtpﬁiy fhérﬁq%f:ia@t‘fél ng
t he geonetrlcal formof th no| whi It is referred

t her nopl ast YWcasticasasd BV qssvékfanﬁlbéwﬁtwaﬁliséMEwmﬁerlﬁwmfh@ﬁw%wéallwwd gi d
material i sifyon iécﬁ% mﬁg3f)roc%§|§é§m$r§| adlseBrld 1§¥t§f=lﬁ§r§re sefeB@d T6Fave an

Sant opren(r) 8281 W 35W A preferred group of thernoplastic el astoners
30 has a prthssientgeacdhmiberat ure bet ween 180 and 220C. The el astoner has in
its final shape and usage tenperature a Shore hardness of OA to 100A,
preferably in a range from 20A to 60A. -10 The elastomeric fluid port forms

a pi er ceabl everl thesmoplastigelastomers amysesbleafinaly (Rfuesmdsmperatared| ast omer i c
fluid papt aﬁ@%@eﬁénia&elaﬁaugteyastdinérttethéle;\fd,}ﬂ@stfcrp@morecﬁdrnts emmalbt flastbmerit ht he
envi ronment ;and vi ce or ana n the
devi ce can thﬁ’é)‘floli’:lﬁﬁ’tcd’rﬁ ?t@a?ff‘?glrgm |°f Pﬂep‘ W’i‘ﬂzﬁ?ﬁ,f?})o&’&% ng tonst rued
such that i$EBSI AkOIIPVs) teemophsticaildanicatas, winieh dmu specialodidss hEEPE di nensi ons

al | owi ng pi ?Jnﬁlﬂﬂlg%f%&{ﬁm%&' @ot@?h \g‘ld sBFf’i‘eJ Wwithh d gfﬂ?ﬁgﬁfa}gg&ne g{h‘iﬁeer ably

a pipette or “a rom ou such
that after «Eanéredlsn@ TRV suifgr elastomeric sharactedgies smlwtm@roatlurd@dou bers,bubr out

of the Ggvijiyyp %cegéaaqum&ﬁlom@@@g& ymefie fluid port. Mre preferable, a
fluid port according to nventi on covers one end

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 has a processing temperature between 180 and 220°C. The elastomer has in its final
shape and usage temperature a Shore hardness of 0A to 100A, preferably in a range from
20A to 60A.



to of a channel that would, if not covered, be freely accessible to fluids
fromthe surface of said body. In this case, the fluid will be introduced
through the actuator into or our out of the cavity present in the device,
preferably through a channel in the device leading to a chanber. There are
several geonetric solutions possible regajfing the geonetry of the inlet
and the fluid port. 15 In a first preferred enbodi nent, wherein the device
is a generally flat, showmm in FIG 1 a, a fluid port (4) or two fluid
ports (4), "Pl‘ieeelﬁs?&ﬁ&@éjﬂlﬁﬁ Ip%rtf foiths 8 bﬂ:’?ce@f)leqalaﬁléii%¥h€e%n tHd cavitﬂ ahdtik ovtside, the
one or nore qur ports a rovid evrce i.e.

| eading frbhae w@omrraq flaid perf PTPEFCESHEC éaé’WWt}(eﬂeVlCﬁ fr@agraprttwelre@ep OPfus, the
fluid port ﬁ@@n@?onlﬁérﬁraﬁa%ger\/@f&tfnﬁdg Jtéttedsl%réges&fd $Maf8¢d ehe dBvitdad first
possi bl e embodi ment (Fig. la), the at one fluid’port (4) is |ocated on
one side ofotichatapyagte thenvitopmenport bei ng made of a thernopl astic

el astoner adhering to said body. The fluid port here on one side forns a
wal | to thergipi;g 'f)t)rt(@%?r%?ﬂu@a LchhttﬁalQ?rehaBlS'%l'Js@socﬁg thyélnftlhéJdéin&ClSdt%@r ) and
on the opposite side it forms a wall to the cavrtX I'n the exanp) e of Fig.
la two fluidinsasions allevisgpisrcingiotthe :ﬂerd@rawetbmﬁgq duid acjuater, preferablydevi ce.
In anot her B‘gw 878 RSP stefi Needl® roPBurSidl B {HaSiel il APzt aﬁabqugrc%gwa' | to

t he ambi ent especl a e interfaced by fluid actuator
suppl ement afluig cambe h@r@%ﬁehfrme agHai@R ir1tA oF pyt of tbe k¥t ithe dfww@ eroyghosi t e

side a CaV' ﬂ(ﬁ {%rgﬁéfatbﬂeﬁ fBRYf &Jt ‘Ecorc!hﬂg ﬁ%nh'aﬁ bbb Qn%@rﬁae” al).

In the exanp hi's cavit oure her mopl asti c

el ast ongp ief aaph@hadrﬁbat Wwasddiiifmpticavere beeftﬁﬁl)'@ncqmbbrto flyidsframo ersarfaceoft he
direction OJalcmr?;dgf th? &?é d'letl BF Lﬁf‘dcﬂﬁe #EEhQ% t{n;ﬁﬁfa?ﬁﬁt%'or Oghm.lgg the
I'S d asto

fluid port ernD astic erin ody.
-11 Gener al ¢fythe carwtryeps@emm tbé dm@ pteémhidy shrorlglmhalnmmelsm the Idcmestleacdmgrtm pl ai n

being di f 1 ef lyhel DKL {}% sBed] 18 &e@ﬁ%&lﬁﬁonw&?&% re rd?rg'\?tnggedmétg)hx\%ggh said

first chanber or Channe e connect ed es C
connect ed wmktanéﬂuﬂhedpbﬁat |s not in plain with those cavities, but |eads
fromone plain to the other. 5 In the case that the plain of the chanber or

channel .Ls no t uat. i £LCi Nng
channel o5 TR A, ERRSD0Ls MLl Ao e P
port. Such aaﬂmddzone(r4t) qrsweﬂe{rdapmrfts @d, arelocatgd o alﬂ:a.t side of the deVlce (1). In this

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.



In the alternative, the material making up the fluid port, i.e. the

el astoneric material, contains a channel through which the actuator or the
fluid can enter the cavity. Said to channel preferably is in the direction
orthogonal to the novenent of the actuator when piercing the port. In

anot her enbodi ment, shown in FIG 2 a, the body has the formof a cap and
the cavity (3) is partially or conpletely contained within the sealing wall
(5). Inthe lower part of FIG 2 a, the body cap is shown above a part of

the seal i nggual by abe ﬂ‘é b @k i Iﬁﬂ\ér%& E’Ia&l&/‘lpl? 1mht%d%ﬂv 'r%ﬁn b%l}%‘%ﬂ&ehhe

513( #
fluid port SeCt i gn o e devi ce urt her rises a sna

nmechani sm (&pm thhplain ofmoalyalcmlg ot chanmal o rvehich sachp ISF ghanless ©5 bevl)nePISn t he
upper part fz,fb mﬁne&e@’thé {e@o , ORRRY 1 E6 dfWeE8d wa éﬁl%‘ﬂel tHdrse ﬁmngm Ll d

carrier is connec e sealing wa he present case,
connecti on ﬂwsmmmlebyblaleaﬂ@ﬁmrfmeplplartolthﬁmhcﬂ y a snap-in connection. As
further shown in FIG 2 b, aseallngr|m20(8) on the seallng wall (5) is

provi ded th@% e QR fiﬁ%ﬁg %nl hyt oTo T %Ranql%l{s(ﬁop Iﬁyl @htﬂe' LeBtibi ght
connecti on ett ween 8 e Sea anot her e d
shown in FI the fimidactuiter pmdyng &eélglad pongsiets pasfelaeéstpt the aavidgextends 10§§>eqa1<hg in

th I I t hi nbodi t hel d
Loget har oy rert; IaH ERbo el BRRBRb AL AANRREI AL ' 51 d body (2) onto the

sealing wall 25 (5), the deV|ce is assenbled. In general, the use of an
el ast omer, lWhihekltematineg plaimaterial making jup ¢hd tid portali.a ghpeletemeriamatarhb f 1 ui d

por t has t hﬁ nqg}égﬁEﬁgﬁféhfhbgﬁ }}\Eﬁcﬁrﬁ;eeic kS, o(}gﬂe ﬁ&lél c%h %ﬁ#e? %eéﬂ@ltt}( tslaﬁiy adhere

each ot etween
ac h| evedobychanael prhferaody sin giei disectdbn bttbogmtabtq the nofvetriest of the dctbtmdy wdnﬂnl t he
materi al of the t astomeric fluid 30 port. In the nolten state, the
el ast oner cgﬁnbéf Sg t into aform which tightly adheres to the body and
seal s any openings in the body. This form may have projections and recesses
that reach Iminvthecedsdiment, d'roveuimerGnZi agthepedy hortbe farnt dfa dapand the

particul arl gav1tkg3 Q@ar\ﬁaﬁ Eé’m & nftellﬁ'écpwﬂﬂm the gqugmﬁ gs)b 1{1@hfl8~g e fit

preferably Is ace av ng an an OUt er
surface of pireofEIG.2ey thkrbcbdy kep sshéwo ebam‘e at et @fahe beating wskbdorilg pagahviewt i on

t ant |y Bonheie 8olestelHE i dbnplfort Boufh s dsHED THE oo ST o por
using a ri geanptises d snlgl meerapisac (4)awbile thacéuliag wallebeeains 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



5 needl e and wi thdrawi ng the actuator fromthe fluid port after dispensing
of a fluid into the cavity, the connection between the fluid port and the
body is still inpervious to the fluid. In one enbodinent, the fluid port of
the present invention is not intended and not constructed to be renoved
fromthe device. The fluid port of the present invention |0 cannot be
renmoved fromthe body w thout seriously danmagi ng the device, i.e. disrupting
t he integrity of the device. The intended function in this connection is a

sufficient .3@5@&;@ DfoPhnell 'Bg tﬁeea/dt&es%rfaeémge CoReE hh Bk sadcd dFendetiees

out si de, nalnl esired or uncontrolled or excess transport of
mat er fron1vﬁ@-@h@hﬁ@ﬁ%ﬁhwﬁhﬂﬁﬁhédpﬂéV|ces i nside and vice versa. Such a
mass transport can be pressure driven, diffusions 15 driven or by any other

mechani sm ey Te fd fRIEAH Ha¥ tﬁééﬂ%@ﬂhﬁﬁﬂétﬂhld port t#%ﬂ?)éohﬁw&ﬁmﬂe b&dyR g&that he

el ast oner, I's shaped in a Injectio process ‘pref erably,
al | ows pi er e\iengvlvn Hlﬁélflglthﬁ ﬂulpimowt usmgeer ngldgjl%é@lwwamtw@rr wehes 2 oigelof a

rigid flyidy, é\{ﬁ% g@ghe aau%r ﬁ%ﬁ&%%l& whér cﬁgsmnaﬁﬁ%wgumnapem ng

in the cannu 1Mt o t ow ng this acce luid port is
broken at t ﬂ@ w@vite thq/mmectmebeme@cthaﬂtl@rp@hm& theody pﬁeﬁsll;lemp@weousng me port .

I n anot her mgpdlnent the fluid port may be pre-pierced, but the pierced
path is closed by repulsing forces of the elastoner. According to final
application the device is tight (nmeans sufficient closed to a transport of
matter in oln engembpodiment éhg fg‘éﬁ payt oitheprgeant inyestion gwt imtendsd angrmaig st or age

and use, c) C(%éﬁ]ugg 2& 8 ?&ﬁoveﬁﬁbnﬁ% SviEIT 1d ﬁﬁﬁ dJf Itllljé éirepe?lrt ﬁn\jeﬁtlgliJ ner al ly

desi gned to avoi uncontro transport

cavity. 1Bt tdnmopbé remeyfeddrom shedrrodtyh\gtlfdugsqnmelvdamgmghbe dm@kn@dyr@ptmme

el astoneri cufl: ferably in
a range of g{? #Hegn{?}oc(ftthé q‘a}l& ?h{ﬁl@ ?iggfg?lgﬁtlﬁa qghgg ??ﬂﬂ%fgzrﬁ 1s;£gs‘é)1ﬁ-’fc2eirn§n of the

el ast omer t saparationtdfi¢he gavimesimigle feavitiesf and thie dsving autedginminlytgapadh af t er
fluid actua I G I S ired.
Ther ef or e aPh(ﬁ)(%gg o Fﬂ%r{lgllogg& ngk)&?&ttﬁansg&t of rl’lf’jteg' I?r%tnﬁ 1R égggﬁ%'xeﬁt troqﬁg

el ast omer ndetices énsidedandi vieesvetdaeSubhameas rtram;pthean‘ bqprdssaoet drateny dlfﬁ&mpnef er red

enbodi ment 8;1vé n or b)J a%'y%tl?eq'rntlec'}ém@m eé %ra%ﬁ?'dn@& Pcpus{ I.e. aport allows

sel f -

As already indicated before, the elastomer, which is shaped in a 2C injection molding
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



sealing closing of the space between the fluid actuator and the fluid port,
such that fluid 5 cannot escape. Furthernore, after renoval of the actuator,
the fluid port still closes the opening of the body and the piercing path
does not allow fluid to escape the device even at a differential pressure
of 1 bar. In a preferable enbodinent, the,glevice is a mcro fluidic device.
Mcro fluidic devices according to the here used understandi ng have one or
nore channels with a cross 1o section of nore than 0.1 n2, nore preferable

bet ween 10 #& dfRtckerTeuirld. rtRrdbidi a@ \éast a0BMe fEML Bﬁﬁhefpwrhhg H £di@Mmeter
alternatively conprise one or nore chanbers having a | arger cross section

| ar ger t hanof the elaptemes mzust e & 3timensbe dismeterpf theflyd grgatorgevi ce may  have a
vol une of between 10 nl and 50 m, nore preferable between 1 |d and 25 mnl.

The device K?fe@}@@ eRBY8irkdrid bdlite ﬂ?ﬁd PbiPa felfefliy fot0Glel PPSrt aﬂ_&ossé%lff unctions
are 15 gener known to be neans for physically treatlng the fluid in said

cavity. Thogf@h@&ﬁloﬁiég ok thetspecediebrasptthe mlﬁwétqurtanﬁlg%e fleidport §‘i‘cr}|’9th96aﬂ‘+1§ and

surfaces, f nn%%@gza%@ Fhﬂhema&'e%er ré&hVatlbfhe QL tuGRFNR AR Srt StibEidses tid her
functions t provid by the cavity are opti cal functlons For

thi s reasonopgmieg bfﬁhy badbmfhthﬁa:il@rcwa\naﬂydoepnet dloxpflyiddo esranpthe deyige even

transparent , d@%} Wa Bt &Lt WE 1¥4rand escaping |ight fromthe cavity to the
out si de of t e 20 eV|ce Preferably, the cavity has dinensions that allow

collecting fluid in an ampunt that is sufficient for rellable det ecti on of
conponent s bonpeaferableiembodindntythg devigris hapicra firidicidswicoMicre fleidis deyidsty be to

receive mat séaoﬁhg t® He?%%us%hﬂd@&ﬁgﬁfn%‘ﬂve SHESY rﬁ&teecrh'aﬂhés witR¥Reo3 8! ect ed

fromthe group o e or insoluble® eagents, or nbi nati ons thereof,
or bot h, 10evestibn oﬁame thiaa Op]amm§. mcbretplnefemhwlieweenrquhn%ehOsmnédebd) duidéagent s

may 25 be reagents ort sis.of a sa to a I a nucleic acid
Cont ai nod | ROss ey RphERbie o IR eIV PEIBAE TR BHEET o a

si gnal whenlargaetdss gectibh Marfdtaharc epbaends Tak clﬁahﬂbﬁaﬁmnﬁcicﬁﬂtﬁdxcdﬁf/ﬁé faged.

I nsol ubl e reagents may be solids that are designed to i mobilize conponents

of the fl ui Havedrvatwmpoelibetweeretq pleadiiRanle maseprefasblapriaeen bl aadP2md. aci d

i mobilizing solids are glass fleece or nmagnetic partlcles 30 which are

capabl e to ‘?h@geﬂ&%‘i& ﬁsﬁﬁéﬂ%lufléil%}%fr 2@9&19&1 (3L, ‘1{11' CRBAORL ! at e

materials are known to the person s int art o nuc elc acid sanple
pr epar at i5ongerenallyrkdemntto bsenaaes fdre)hwmﬂlylttmtlng)thedhdd irdeaid cavityofhasecai be t he

flurd. the (bl deRghis it adREALSHpl Aot NENIRY G SUCR BRarhBelS: ARGREST D1 © 10

dividing or combmmg 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 Dbe 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



device. This can be done by constructing the device such that there are no
el ements of the device hindering novenent of the actuator in direction to
and finally through the fluid port. Practically, the fluid ports will be
ocated on a flat surface of the device. In order to inprove accessibility,
the device may further conprise surfaces_guiding the 5 actuator to the point
inthe fluid port, at which the breakage of the fluid port by the actuator
is intended. Such surfaces can be provided either on the body or on the

fluid portgebeTaidicdh BE dSHE E@@&ﬁtﬁ&@ngsﬂn@%wt@sdchehiﬂtw@ %?e N6 &Bmegk @Fence
nuneral 9. The guiding surfaces no prefera have thﬁ g,rmof a conus,
Ba

getting sntheékV{CQ\hH}dGémg Frovepgat efit ﬁa‘ﬁ?‘atﬁ)hh‘l lF‘t‘EPBan‘E)F'B dhpoughdtbe. 10 A

fluid that ggp Ret. w&fcmgﬂthehﬁh&ipefts dal bagested bR atResdfnt 6EHRAeALEIIAg to the
present invention can be any fluid that is of interest to be subject to a

particul ar erdeatorsnprove mcessihiligy) the deviee may furthes camprisgsuafacaaguddip dheer abl e,
the Iiquisd Lg,a8, ﬁﬂﬂa%g)uﬁﬁmwﬂm Rohnattvnﬁch ﬂfeqira{kag@oﬂﬁ@ﬂgfd n;sd}@b,d&\él ce

accordlng to the I nvention conpo enfs of |qu ar e t ended
treated or asiHatpyisdntended Surhghfses andwprevded either pgihebedyranmibe flgid

component s FS’rtbPh AL GT Rkl Qre%ﬂo@ﬂ% ﬂ?e'ﬁguré%th }éfé}%éi%lﬁﬁé}al@’[’ﬁ‘é” ect ed

fromthe of” envi’r onnent al , I'tke water froma river or a fluid
extract ed f gmmrgmurfacesfrwd preferably havq 'Ibé fern of zeorvws, gettingmaller tawasds thep| ant

or fruit, oﬁtl&lan@ e HREE %‘?g?lf) ce@ni mal or hunman body, |ike blood, serum

pl asna, ur| cere rospl or | ynphatic fluid, or liquid derlved
therefrom 1|ike |iquids containing conponents 20 |solated fromthe before
ment i oneld | Adlvidithalt camebd regeiveth heldrﬂtr&]ﬁh‘i’qngi puht feder arsendiegiiodbe presenfucl ei ¢

acids. The t J for the
anal ysi s of id(%%%}léﬂn{ﬁé‘ﬁ;y fﬁﬁ%ﬂfﬁﬁ Slfeg&ggegﬁ%gtﬁg%ﬁg%ﬁ%atréﬁégﬁztl ons to
be per f or medreferablyii the flhisl ideViquisl. ngpeefmblgetht: $iquialris mn@rqogesolalb@n Ilm ghe

bi ndi ng par r S u r dyes.

A further - spiagsd (eflof HRAUGRRE Geco g0 B verBRRN AR SRR bl Thg &
devi ce havmtgpdazdlto be @rebt@dy’r emirmedshnmgdlagrqunsdwwq, thediquid erritains conpri sing a
cavity t ising - a
first d| n I];lé{’lﬁeegltsl t?1)0 d&?eggp%&)%ragvaﬁl 89'%5C$|51§1§1td8 Eaﬁé seeﬁéfc (?Iﬁgﬁ) %n out er
shape of t heroupgif énvioatyment@fluids, lik¢ watiet frgm' antiwertolma firod ektrdweedffmmtsoﬂl;at eri al

in liquefie yai.ting un aid terial.;has.b ne at | east
parti gl ly quodg'[unéls, ﬁ(ea)ulce or ex&ract apfl ﬁnﬁ §T4 AbidNeiRa s lg

animal or human body, like blood, serum, plasma, urine, cerebrospinal fluid or
lymphatic fluid, or liquid derived therefrom, like liquids containing components

20 1isolated 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,

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



- 15 - 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 a)
injectiing into the first part of said second nold the second material in
l'iquefied 5 form b) waiting till the second nmaterial has becone at |east

partially solid, and - renoving the resuht_of said nolding fromsaid nold
after solidification of said materials. io Preferably, the device is a
devi ce as described above. This nethod essentially conbi nes the production

of an i ntegr ahgdifdant fQuRYf &id &t st HeAdihg stepin 8 5&RNERhSIH RehidH REBESthe Shgpef i T St ,
rigid materi al for the manufacture of the body, preferably is a

€. 9.
mat eri al sele@fﬁwi&?@ﬂ¥¥he group of thernoplasts. Particularly preferred
are pol ypropyl ene, pol yethyl ene, polystyrene, polycarbonate and

polynethylacryk&bgdrﬁgdﬂ@9§@igﬂ@dﬁ@e materials that are the preferable
materials for formng one or nore parts of the body of the device as

descri bed above, .In order tq bring.the first, .rigid terial,. into form
which is need®HHetng H%todg?/gf,sé}’aré Oﬁfﬂl‘gschn%ﬂ%‘; H@de‘f‘g‘%rr@?qeﬂﬁltlf‘ higuefiedout er
form of tshe bodgmybl ds for injection nolding processes are generally known
and used in the art. Preferably they consist of netallic or ceram c nold,

preferably copprising.a,20 cayity hayi one of nore. fluid ports for filling
the nmold wit hE?WéltV’ig tethe é"(foﬁéf‘éart?%?. asnl%‘@mﬁﬁf aﬁrpéft@ﬁléiﬁf’]&‘/d’i s made from two
or nore parts that are connected during the nolding process and can be

separated aftgfdsolidification of the material in the nold. Thus, the result
of the nolding process can be renoved fromthe nold. Practically, the final

formof the result of the di,n rocess wi,ll bhe_.determ ned by the shape of
the 28 ol ;| ForodsesEIgHsodato Bireifan stif eroldar Bt S eidl *of Tt he
nmol di ng procegfteraads. useful to create channels and chanbers in the body, are
generated by protrusions into the cavity of the nold. Channels through the

From onelts; QEFrRol S BFPY Ba devfe & ed Biirber 1o the ot her side of the
carrier having the opening, are generated by a rod connecting a first 30
part of theThidlmethbd bssentiadly @athbpees thegprodi&iondfdin 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.



-16 To performthe nolding process, the first, finally rigid material is

| iquefied by heating it to a tenperature above the nelting tenperature. The
material is then injected into the cavity of the nold, preferably by

appl ying pressure and allowing the air contained in the cavity to escape
through a fluid port different fromthe fhgid port through which the 5
material is injected. The result of the first nolding step wll be the

subj ect of a second nolding process using the second material. This

requires thep pbierm Whd ﬁ@ﬁﬁngjfsrok&@ the sk tirly LRl If'lhﬂ'eﬁhl RGEeRd byiHRRing fat
shoul d be connected to surfaces of the second part of the device, i.e. the

fluid port, to aieampseataeeabpretheanglias teamsriureai e materjahisthepwysctsd ntrthe To

achi eve this, BedtholDpRferhtlly BY & 285 Ere ahB aRbWinlghRS Sir W6 dinel in the
preferred thgy§?ge fl?stgﬁ%xerya? %ﬁ%ﬁgg%%ne gt aeasltrltg gfrtlall§wséfld Mor e

pr ef er abl y, CaVH¥ te esepis thrensgh oiluid pertdiffenenygomythe fluidport dirpegh which das

reduced 0 @ iLRPR:GbMUeg bel ow mel ting point. This can be done by active or
passive <cooling. In a first enbodinent, a part of the nold covering the
surface of the form resulting fromgthe first nolding step.is renmoved, in

order to al Fheressls eEthedpstimeoldirg siep will bedbesibisehots te&Pntl awécapa PEQFESSHSEYE, | n
addi tion, ajgRQeQRd MRelall $his Q&itﬁet 8itht 4R ubBces' TR RLNEoMARE Hrs‘?frnélﬂ‘l%g stepst

nol d, reflectlng the outer formof the fluid port. This will forma Cavity
within the fhiahshauld heeensried torsurfacesef the ﬁqcagd P o theedevicerirg e fuidpertyi d

port as Conﬁ[%%?&gslfglg td Pﬁl st@&mﬂ Rhte}iFEn % hﬂ o §&ﬁ§Wth§ r@é@&hl%?&es the

result of t Irst no ng step is re ront rst
i ntroduciéd pustagailablre boallithest wayswhiicprefeste ébqtéhq fiest materiabhastbiesompe di/least

surroundi ”%#ﬁ%ll{’?&htd R/{or& Fef({rbl';’ik%?l T déxﬁtupeeoﬂ%é’g ﬁﬂﬂtﬁﬁghé‘s RGP eQﬁ”

reflecting out er ort to onto t result of
the first nrﬂddp¢tbt0§tteplpem|’qmr§ below myltiog ptomrs 'leig earoberdiont byactineer pastﬂlved with

the second BRIl Bl s SURbAEAY S AR ORoI P ko filibianAlr fompgnent s need

to be added or t el the
addi ti onal mestiltiingdrosn elttsﬁratsmdleimgstﬂw retbo\oed, inoerdef toerlloweasossabf hr[ueﬁhe resul t

of |y Lhe 0! (g BI.PGEP% LiOMNNE, TPLAADE Seldch hbal Lahleaprater ol s
o4 fEadtifiig Fberic

VWhile in"the naterlal i's
the nore ri gpmhmmgtpartldltheaﬁtdt nnbki seﬂrotnng thatoetarébrm sf t}ieélurrrhpemt Bhis will t he

fluid port, Ee;gf g{vﬂg lvx){t thechnahﬁ g%gnqgfed n\Mld rer:hect?inés Hla%%ger Br:f of glel figetion

nol di ng pro
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 If additional 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



performed in an alternative way, generally changing the order of the nolding
steps. In the alternative process, a nold reflecting an outer form of the
fluid port is provided, analogous as described above for the rigid
material, the second material in liquefied - 17 formis injected, and after
partial or total solidification of the segpnd material, a second nolding
step is perforned using the first, rigid material in liquefied formin a
second nold. Therefore another subject of the invention is a nmethod for

manuf act ur i pgngs é’dt&? ané aﬁ?r LPa'?Gal%r @&ngoﬁgfmﬁﬂl&l BEhA sédohdtmatdifl] HsebBier i al
conprising a cavi bei ng of a second, elastic material,

conpri si ng molding $t§]t> lsm;rﬁ@rmgd ysigp ther@matgﬁlgnat)erlplrla\hqarﬁﬁji farmijip gseqondg
reflecting gpiputer shape of the fluid port, b) injecting into said first
nol d the second material in liquefied form 10 ¢) waiting until said second
mat eri al has beconme at |east partially solid, prOV|d|n the result of said
first nol di haerstospanather subiestef theinyenfion isgimeshed fosrmapteciuripgs dedes at | east

a part of spigh i ArsB G FhaRifal caibli§hd b BEiGANAYIRId phAPe of
sai d bodg, Eﬁa.%%%%ﬁa nDIdln s?efggﬁcﬁudﬁn% 1%1 élnjé tPng |ﬁtg t he second

part of saibeiBgebntcond, Gla[sh@nratqng cp@pesingl i n Ilquefl ed form b) waiting
until the first material has becone at |east partially solid, and -

removing the g gavhiol@he s@pndiRdiding fromsaid mold after solidification of
said 20 rraterlﬁlzslsO ﬁg aboJegnethods for manufacturing, further assenbly

steps can be added. For any cavities can be sealed in additiona
steps, pref erdbPsevisingsp rsymgdps@%étm anoutapsbape of thgdluidperts of the nol di ng
steps, that sealing wall confining a wall of that cavity in the body, for

exanpl e conpl g} inf@tihf entb AL RE ROE tHé see&s&nﬁt@anﬁll 1§;&ﬁé&ﬂﬂnpharrbers 25 This
can be done by connecting surfaces of the sealing wall and the result of the

nol ding steps tightly and gluing or ng the naterl s together.
Preferrdd mdesWal mgé‘&ﬂﬂ%‘é‘% feﬁgn%n@aqr}axﬁ%s ﬁ‘éfnéa%]@éﬁtipﬁﬁlaﬁ/m‘l’ Cgre LASER

wel di ng, ultrasound wel di ng, therno
- 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

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.



sealing or gluing. - 18 Another subject of the present invention is a system
for analysis of a liquid conprising - an instrunent having a fluid delivery
nodul e .containing a rigid fluid actuator, and - a device according to the
invention. Instruments for analysis of a fluid are generally known. Those
include the nodules 5 generally required_figr anal yses. Preferred nodul es for
such instrunents are optics for determning optical properties or changes
in optical properties of the liquid, mechanics to nove the liquid froma
first positihQBiHeP siflhj&t OF tHEPrEseRt MOENtRASI b is@iidn fGHhalysid ¥F 8llighiAnahiprgingodul es
for dispensing or/and aspirating fluids fromtubes, 'vessels or reagent

cont ai ner s. - ThRinsyrament hedes ejﬂhgl erv%fﬁélqdr?i“é?ﬂfﬁtﬂﬁlqgédmla gé“daacrt‘i"ﬁ?‘d apg i g

actuator, Wwhi gRedi@ dRonESF ol tBe tHveRGHpe fluid into the device according to
the invention or/and renove liquid fromthe device. The function of

di spense or _deliver and renove or receive fluid tqQ and fromth evice is
according t @%W&lqnﬁ\/éﬁ analysis of “tf@“@ areeagrally 1 Thosepcluds tg‘%ﬂ”ﬁ&@% ive

handl i ng.s Fgéne?ﬁi@rfm[pﬁ_redrfﬁﬁ Shalyseg) Pefbired gholluREYe shik Mistruhi@hél AEbp@dsFor can be
made by either applying the Tluid under pressure tq the devi ge t%&press t he
Heecay

fluid into defermimingeptisal Propertiesphrianges inoghieal propsraesfithe kg %y so

as to suck {4 piote iHRRQuidEoMEVASEP RN BTN IR thor® bile bb¥abANInd ligh@d from the
device to the outside can be achieved by either applyin pressure to the

cavity, e. ghansdlingunerdules far dispensingsreamdaspisating flids spmeubess vasprloRrgisagent i r st
fluid port, C(ﬂ{taiﬂgﬂl Yh{ s&%f&b%ﬁné&foﬁﬁ% iHyenfifh FiRire@Y bk MAd 38ub@r Skt t he
fluid through an flul ort. 20 Arigid flurd actuator useful in the
present ionvemsedip dispenseidviddatorihe dedca dseerdingioghainventien pr/and remaygdiquise

capabl e of p‘gg{@lieagﬁté!erhfelﬁ&ﬂ&igﬂ%fmsgkn;e%? deRVEr GRd rﬁnﬁdr&ec&mlﬁaﬁﬂarw a

certainrig e required rigidity is provide using e.g. netals for
thi s act uat bom thedpwraisiagcording td dhvd ineentioi tgbe gonsidered ppthtas apiieedndipassiveeal .

Furt hernore VJ eeds. - : uid

port into ¢ fdie FRGERAIP AL 38 ok oD R FighCuch ARG ah Ve Ell tyMhnet 1 o

el ongat ed anpplying thestheid emnddihpreshuye totthe deldes togressttut flyid avtiodhe devideanriyl t o

transfer th L:aui d _J t he. devj ce. ]QH§ . Qr .
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di amet er of ot ddivefihgfldidfoernahodevicario tee dutside camiyreachieved by eithed applyingor e
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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 of 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.



30 The device is preferably used in an instrunent. The instrunent contains
in fluidic comrunication with the fluid actuator neans to apply positive or
negati ve pressure to deliver or to receive fluid. Appropriate nmeans include
syringe punps. The fluid actuator position relatively to the device nmay be
controlled by an automatic system -19 Injq.very preferred use, the
instrunment further contains supplenental neans to perform an analysis, e.g.
a heating elenent. This heating elenent is positioned such that it can

contact thergdevigeratrrad BRSiHeliRRrunMIR TEitRerl BAtdRSuppRMAR HE@Hs topeifofn UP
fluid within the” 'device, preferably when the flujd is cocﬂélacéned,l nacavity

within the aesnapsis g eheatnpelesegt Tyis heatipg pt s pepitioas thatdt sang

el ement is godH&IHDENGEEH a pOBBOADKN&GLR the RéR caltBOGIA!th YekNPMUill VithPthe a
profile of different tenperatures .in repeated nanner  t | ui d. An

f
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C
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det ection nﬁdﬁ'éﬁ%eﬁgﬂﬁ%y %ﬁhﬁoa@reﬁfstde%mza% EP936060. ¥L¥eked hé’atﬁ%‘%}'@n&@g

depend upon t K roperty or property change perfornmed during the
presence of atetReltiar glementyprirpsstankgJieeéng gemertkanpl e, if the property is a
change in an optical signal, for exanple a fluorescent signal, the

det ection | ' ' ; I it ' id Quri

i nstrunment %%ﬁ{ Waéértf(ﬁg{%%{e/c?%g?f#%‘%? %ﬁ%;ﬁ?g&ﬁ%%%&??% d{fﬁl{)ﬁ mglé%/_i gg?gcan be
i rradi at ¥d, prasasesperformadiimthectevicecle inshiyment furthsr etrepaippyses detegionsensi ti ve
cel | o T ChfidWldpbrdpafltaldQionhdlIee kil KiORhAnARKpl 4fifh (YR and
transmtting an electrical signal to an valuation unit. |If the process to
be per f or medf piopetE o prAPeEty chengePesforpechduning the preseneefiionleqitid imthet he 20
devi ce, suc iR ils: ] i ectric
cirout of Apac Borelbafesr &E phiRkivich HihkPid & SRR IOl BulhiEn L e
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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



met hod for analysis of a sanple e.g. in an in-vitro diagnostic test.
Therefore, another subject of the present invention is a nmethod of analysis
of a sanple or conponents thereof using one or nore reagents conprising 30
- providing a device according to the invention, - introducing a fluid into
sai d device through said fluid port, whergin said fluid is selected from
said sanple and said reagents, and -20 determ ning at | east one property of
the fluid which relates to the presence or content of a substance present
in the sanpl e. 3deBnPRc T RAGH Ji%rﬁropérﬂﬁofdﬁyﬂﬁﬁ wWHifieathitecOthapRSed@dgent s
useful for the analysis, and the sanple is introduced through the fluid
port. In anot hemterHiod diswestance prrseptddithesasilont ai ns a sensor which is usefu
for determning a property of the sanple or the liquid derived therefrom

using or nof, WAk BALLERNSR tRe di& dlfebdyHcontifl R uRAHISNhE ahslyds anaal yz ed
or/and reagents, is prefera ly introduced into the device by a rigid fluid

act uat or suths sample ismsradugsechihrough the duighpast.ip pether gmbodigent, th‘h@‘d"“&' channel

| eadi ng o TWRich RATRRT it Rlininga f thd SIS oPBRIYJuIE 10 to
t he |nle% pgrﬁ?ﬂgyg?ﬁgr |$st chgﬂne ean Sﬁt?e?%%%?ﬂ?;for gﬁgegond %%anne

sai d second ermdmlnﬁ?frw@a@ﬁm&gmt@otalsm@mntspem ng, that second opening bei ng
dosed by another fluid port as described above. Wil e applying pressure to
the Iiquid TR filn@ ﬁ@wwlﬁagﬁnﬁ@&%e aﬁil)ezealaeﬁaﬁelre é’nt§€i§9&(ﬂer§l§15”’&%|r@ddc§d present
pi erced through t hat second ort’ such g the pressuie can escape
through t hainte theslsiice briagigid flyid afma!;or\ﬁedyasg%ﬁléarm athsoehaehirst fleidpory qui d
contains thgd L'éh&nteplegcﬁngﬂ% ¥H&hb & STHE HanfbRr er{heE %&%Hfsét ﬁ?&ﬂ?&’p;dsﬁé

anal ysis of the conponent he fluid to be detected, such | abel ed

bi ndi ng 10patc the inletqointnf tb@ﬁﬁbwek@ yulegpoiat farasacand chaangl aidsecand | i qui d
i s proceede armul a
or by applygﬁéﬂﬁggg% uﬁﬁ%pgggﬁ%gﬁggkﬁtggggggﬁ%ﬁhgRﬁ&%eu&§%§€§?ﬁgﬁ%§g§ start
in the chanpent as dgseribedwbove dhilospplring asespiro tethddiquikintbe cannadh tokimte can be

made by irradi engt h at
whi ch one o@q ﬁ%ﬁﬁd% Sgﬁoellrﬁft%mdgla 19% eb&tt g%%ehﬁhg#p thif's E&é]dgfm%gﬁg\é?g{)

absor pti on. t}@eﬂ@rmesaalteman esshpé¢ thghugh that/senond d:eem(ukwln this Yeoy simypderpl e by

f1 uor eSCS“C&n tHegﬁ’& %1‘80&'%}11% (i ﬁ'&‘ldttQS QPzﬁQ{eQQQ%n 9§ al Q? ddtg}i'rlieQed)r any
changes Tn sor urd over fti 9
| i qui d. for analy31s 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.



25 In a very preferred enbodi nent of this nethod of analysis, the conponent
of the liquid to be analyzed is a nucleic acid suspected to be contained in
a fluid, for exanple, parts of the genonme of hepatitis C virus. The
feagents for analysis wll then contain prinmers for the anplification of a
particular fragment of said nucleic acid gpd a probe for binding to the
anplified fragnent. A very preferred enbodi nent of such reaction is 30

di sclosed in EP 543 942. In order to apply therno cycles to the liquid

cont ai ned i RnbAGanteRTIRS devidi@ctdiaing4aed pr‘é&%@uﬁz@ﬂﬁ@ﬁ RSh# tﬁ@(fhér‘i’fc‘é
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15 Reference numerals:

Device
Body
Cavity
Fluid port
20 Sealing wall
Snap-in projection
Snap-in recess

Sealing rim
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Guiding for the fluid actuator



7 Snap-in recess 8 Sealing rim9 @uiding for the fluid actuator -22 d ains
1. A device having a body conprising a cavity and a fluid port nade of a

t her nopl astic el astonmer adhering to the body. 2. The device according to any
of the proceeding clains, wherein said device is a 5 container for holding,
delivering or receiving a fluid. 3. The deyice according to any of the
proceedi ng clains, wherein said cavity conprises channel, a chanber or a
system of channel s and chanbers. 4. The device according to any of the
proceedi ng €l,8hL§s, wherein the fluid port has force fit versus the body. 10
5. The device according to any of the proceeding clains, wherein the device
is a nicro }l uhdedceihayinga bedy cpmepriping aeavir aed aifluyl RGt mvgdesfat he proceedi ng

clai ms, wherei nth%ﬁh&’gl&ﬁl‘éiei%td?ﬁé adhérithioGhObody.cro fluidic functions as
static mxing, or optical functions as transparency for detecting |ight, or

sections for chemcally or physically treating 15 the fluid. 7. The device
accor di ng t 02-anbhedeviggacgnrdingdapnyotihgipreceeding clatme mheesin paid dpdseisdid 1 ui d

port is kocated.Jihigd dr A8MifediiReRBe BERESSInRl i@ @ rigid fluid actuator
from oufside of the de%ice}ﬁg. Tﬁe %evice a gbréing to claim7, wherein

said fluid port conprises a channel 20 which is orthogonal to the direction
of access of3-salke d9vire@cenrdingtteany of thyprocgeding elayps ahereiy said cadly of t he

proceedi ng cl ai ésﬁmpe{\éa%}?in@le%!cgalﬁ@e&i&mskﬁem%@eﬁimﬁ A4 chhebbrdy and a
sealing wall covering the cavity. 10. The device according to claim9,

wherein said sealing wall is a thin foil. 11. The device according to claim
10, wherei n 4helhadayigegrsording ta apgaf the prorseding elatras, gtherepm thedfuid prethagoo
Wn2/K 12. The ﬂ@%ﬁggwﬁﬁQHﬁﬁhﬂ@.to any of clainms 10 to 11, wherein said thin
foil and/or the body has nmore‘than 2% transm ssion for an el ectronmagnetic

wave wWwith a . . _ _ _ o
10 5. The device according to any of the proceeding claims, wherein the device is a

micro fluidic device.

6. The device according to any of the proceeding claims, wherein said cavity has
fluidic or micro fluidic functions as static mixing, or optical functions as

transparency for detecting light, or sections for chemically or physically treating
15 the fluid.

7. The device according to any of the proceeding claims, characterized in that said
fluid port is located in said device to be accessible to a rigid fluid actuator from

outside of the device.

8. The device according to claim 7, wherein said fluid port comprises a channel

20 which is orthogonal to the direction of access of said fluid actuator.

9. The device according to any of the proceeding claims, wherein said cavity is

confined by the body and a sealing wall covering the cavity.
10. The device according to claim 9, wherein said sealing wall is a thin foil.

11. The device according to claim 10, wherein the thin foil has a heat transfer rate of
25 more than 200 W/m?/K

12. The device according to any of claims 10 to 11, wherein said thin foil and/or the
body has more than 2% transmission for an electromagnetic wave with a

wavelength in a range from 300 to 4000 nm.



wavel ength in a range from 300 to 4000 nm -23 13. The device according to
any of the preceding clains, wherein the fluid port has a conical recess
for guiding a fluid actuator. 14. The device according to any of the
preceding clains further containing a material for solid phase adsorption.
5 15. A nmethod for manufacturing a device,jraving a body conprising a first,
rigid material conprising a cavity with an opening closed by a fluid port
being of a second, elastic material, conprising - a first nolding step

i ncl udi ng a)Ppreyd i Bt i HHad s body,
10 b) inj ect}%gwénfégﬁ?ﬁgcir?{ngtfo%*gf.ﬂthﬁghsigélgl? Salrarluatia}{tise’r%ihgl:)&ril ?\Hel ?ng&g’ ihg{cii@]El orm

c) waiting untidonseal tecess fenguidingpiflaid #rddatpecone at | east partially solid,
providing the result of said first nolding step in a second nold a first
part of = whigh T@&&&Ie%caﬂd&gttszln; efﬂmgiecé@ihg clal:Hi FhrBRE Eoﬁaﬁti@fﬁﬁ%m part
reflecting at least a part of the first nold, 15 - a second | di ng step

i ncl udi ng a) i nioeealidehasaadsorptéont.irst part of said second nold the second
material in liquefied form b) waiting until the second nmaterial has becone
at | east sparig ak hyersed fof mandffinathga d&fﬁ@‘ﬂa@ﬁgtarb%dg@éﬁﬁkﬁisiﬂ a$Rbtdripml di ng
steps fromsaid nold after solidification of~ said materials. 16. A nethod
accordi ng to clmpterialzomprisings evity sithjan apeaingsiosed by aiflyidopsrt beiggbeat ed in
said device to i . iabgd fluid delivery actuator from outside
of the devi ce.sgg%rﬁflzggﬁzdﬁ%féﬁggcglg%%?ng to claim 13, characterized in that
said fluid port is a septum attached to the first, rigid material. -24 18.
A met hod for manuf Brst moldipg stepiandludingavi ng a body conprising a first, rigid
material conprising a cavity with an opening closed by a fluid port being of

a a) providing a first mold reflecting an shape of the rigid body,

10 b) injecting into the first mold the first material in liquefied form,
c) waiting until said first 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 an outer form of said fluid port and a second part reflecting at

least a part of the first mold,
15 - asecond molding step including

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

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

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

said materials.

16. A method according to claim 13, 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.

25  17. A method according to claim 13, characterized in that said fluid port is a septum,

attached to the first, rigid material.



second, elastic material, conprising - a first nolding step including 5 a)
providing a first nold reflecting an outer shape of the fluid port, D)
injecting into said first nold the second naterial in liquefied form «c¢)
waiting until said second material has beconme at |east partially solid, -
providing the result of said first noldingystep in a second nold a first
part of which reflects at least a part of said first nold and a second part
reflecting an 10 outer shape of said body, - a second nolding step

i ncl udi ng_a) 14, NA @&dch&@fdr P ulfeuSSEL8E iR ingfa By dompeog athsdrigiae first

.I‘
material in liquefied form b) waiting until the first terial has becone

1 ! . f . :
at | east parti ampleriabgqrpprisinga eayafy withairpenmng ghesed 8% g flui Port heigg 0bp g ng from

sai d mol d aft erse3ghd, diabtiCahteril, @bmpaikidg Materials. 19. The nmethod according
to any of clainms 13 to 16, wherein saié second material is an elastomner,

which is shaped in_a 2C injection nolding process. 20 20. The net hod
according to cIaiﬁﬁ@??“&ﬂ@gé¢ﬁl@%wgggirst material is selected fromthe
group of thernoplasts, e.g. polypropyl ene, polyethylene, polystyrene,

pol ycar bgnat e, po}ypRiiihgEhiResiold AdfRctirglan Juter dMBpHSFthefluayordf clains 15 to
20 further conprising the step of sealing said cavity of said body using a

sealing wall. 25 22. . The method according to ¢laim21l, wherein said sealing
i s done by LASER E)M%Flﬁé}ntﬂls%lazﬁéﬁdﬂ@g i ,H?Fféﬁafr’é"lh%’ég?‘f Myr gl ui ng.

-25- 23. A systemfor manipulating a fluid conprising - an instrunment having

a fluid actuati onc)Wsitihg ubfNdad §ecoid Matdril BasfHetbsle acleastpaitialipsolid, a devi ce
according to any of clarns 1 to 22. 5 24. A system according to claim23

further conprising at,.| east one reggent. 25. The system accordi ng to.any of
claims 23 to 24 HREKERGhezr trqf@?la%nfftm?i%t%ﬁgﬂara (peond ol rsfFart S
which reflects at least a part of said first mold and a second part reflecting an

10 outer shape of said body,
- asecond molding step including

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,
15 and

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

materials.

19. The method according to any of claims 13 to 16, wherein said second material is

an elastomer, which is shaped in a 2C injection molding process.

20 20. The method according to claim 17, wherein said first material is selected from the
group of thermoplasts, e.g. polypropylene, polyethylene, polystyrene,
polycarbonate, polymethylmethacrylate.

21. The method of any of claims 15 to 20 further comprising the step of sealing said

cavity of said body using a sealing wall.

25 22. The method according to claim 21, wherein said sealing is done by LASER

welding, ultrasound welding, thermal sealing or gluing.



a holl ow needle, said hollow needl e being noveable relatively to the device
fromat |east 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 10 cavity, by piercing through the fluid port.
26. The system according to any of claing,23 to 25, wherein said instrunent
contains further neans for performng an analysis. 27. The system accordi ng
to any of clainms 23 to 26, further conprising a heating elenent, preferably

a thernocycl e5. ALpstéd forlManpusii@gladrePEsthpasihg any of claims 23 to 27,
wherein said instrument further “conprises a detection nodule. 29. Use of a

devi ce according to any of clainms_ 1 to 14 in a thod for analysjs of a
fluid. 30. A met hdinstrugeaf g%‘il’ég pfluid actyation r’@)‘PdLﬁr‘?‘i?ﬁ%ﬂBH’cgsa %&ﬂi‘&# AWy one
or nore 20 reag@nts conprising - providing a device according to any of
claims 1 to 12 or a systemaccording to any of clains 23 to 28, -

i ntroducing a f + up devifR 25cQuding WAy dappolith%ai d fluid port, wherein said
fluid is a sanple being analyzed or/and reagents, and 25 - determ ning at

| east ong pr opehtsysteh dcbsdigtbdlamhiizg FurtBéraboBpristhgldt Gabt fiegBg@ener  content of
a substance present in the sanple.

25. The system according to any of claims 23 to 24, 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

10 cavity, by piercing through the fluid port.

26. The system according to any of claims 23 to 25, wherein said instrument contains

further means for performing an analysis.

27. The system according to any of claims 23 to 26, further comprising a heating

element, preferably a thermocycler.

15 28. The system according to any of claims 23 to 27, wherein said instrument further

comprises a detection module.

29. Use of a device according to any of claims 1 to 14 in a method for analysis of a

fluid.

30. A method of analysis of a sample or components thereof using one or more

20 reagents comprising

- providing a device according to any of claims 1 to 12 or a system according to

any of claims 23 to 28,

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

is a sample being analyzed or/and reagents, and

25 - determining at least one property of the fluid which relates to the presence or

content of a substance present in the sample.



