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Bent mcrostructures The present invention refers to a
device or an instrunent respectively for sanpling,

wonersgpsrl i ng or di spensing of fluid nmedi a accecdiamo05/000688
the introduction of claiml , a mcrostructure
conprising at least a deviceg or facility, the use of
the device or the structure as well as a nmethod for
the production of a device or structure respectively.
For sanmpling or dispensing respectively of fluid
sanpl es, such as in particular of fluids in the
anal ytical field such as in particular nedical or
pharmaceutical field anong others so called pipettes
Bent maprbésbruetupesnultiple pipette mcrostructures are
used. In the course of increasing the efficiency in
anal ytical |aboratories, the econom zati on and due to
smal l er sanple anmobunts in this field also the used
Thé Nst&g8EDL Snsenbias kefeasttcuhadepﬂpetbesanrinatthpbet
pi pette structures are getting finer and e Cco
regpecihyel ﬁuf%és%a%PblngroﬁFFﬁgpPFFﬁEgZQHHEESB?n nB?pSF

flﬂy&t%gﬁﬁap5855£ﬁlﬁérHHEUE§§réH§cQEEﬁr@@ eQHRRI $i,ng up
S0 ca pipette tips for sanpling amunts in
mithestangeuoé Qompr16©nglat LaasheaEReYiggg803692RleA6Y -

fluidic _systens are se C S d
Ehgi ¥P5 &Fr g@ stéis |nc 8 .%Brﬁﬁgﬁ%8|g§p9§%g N obes pletho
fokh@helpﬁbad@t@bnlaash a@eleapbklatyuchameekesﬁhetlvely

proposed spring beans with incooperated channels as

Fof- 9ampliAgSYrMBiabeh8anE eUEYecaWRY 1l off &lsuldstrapees,
en rel eased. The channel spring probes are arran%%d
sught 8saiBepratiguagskefl ESubser dhethy asraytdpedi it

suBEOQBCEhOBa§E§851€¥ ﬁgﬁgEéﬁgor pharmaceutical field among

others so called pipettes or capillaries or multiple
pipette microstructures are used. In the course of
increasing the efficiency in analytical laboratories, the
economization and due to smaller sample amounts in this
field also the used instruments such as in particular
pipettes or multiple pipette structures are getting finer
and more complex. For this purpose e.g. from the firms
zymark or Caliper multiple pipette structures are offered
comprising up to 384 so called pipette tips for sampling

amounts in the range of 2 to 100 nl.

In the EP 1 388 369 micro fluidic systems are proposed,
which can be used in micro array systems including channel
spring probes, that include at least one capillary channel.
The proposed spring beams with incooperated channels as
e.g. stressy metal beams curve away from a substrate when

released. The channel spring probes are arranged onto a

Bestéatigungskopie
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the substrate with a plurality of layer coatings, so

that the spring properties are achi eved. The subj ect
wofhodsle3qor esent i nvention consists in proposi ngCTAOH2bES000688

refinement or increase of capacity and the possibility

of increased automation in mgero-technical process

steps by using Nano- or Mcrosystens as in particular

in anal yses, the execution of test series, sanpling,

sanpl e di spensing, at capillary-electro phoresis,

subRi-bkar yyc et agkaphy c groducelion Ate@sdityy ddvering
present invention it is proposed, that instead of a
thessuhisghetedeniithe 2 @ Lpraddt v2 bfs thayetuc@adi ndfaniie that

spring_probes arr.ang ontQ . strate as proposed
thgj FﬁFﬁnghgrﬁﬁeft§%§ %%ﬁ,%f%”$ﬂ§£§| or n1-raﬁge? a bent

or arcuate fluidic device.or _a.corre [ £ 1yl di -
Thiens°‘(“§OGﬁé:Frt Olijeg\‘ﬁ‘&tglﬂ?egleﬁl or Y SAY S lfio?l%lgéi{gg lﬁs;ﬁﬁp%Slng
fuEtGe rdt @it Bfer®! ¥1e igRAAdRg dfe\iape diary sanplting,

transporting and/or disposal of fluid nediais. .
POSISGdSEdy CTPRICHTREaN PR ks thra e Pl Are” S 4 st
pf%%%éé”&@%?ﬁnqyﬂu Z%é”NEﬂHlf%ﬂWMléfégyé%éﬂé(Hb in

conmprising a Ii quid channel, such as a pipette or a
pagjacmddla!rxy jlmbex_a:irysmgltéw espeuttval yof ore a4 ¥Rs or

I spensi ng, ich is bent or_.arcuate designe :
s%ﬂp%ﬁﬂg'lﬁ%ﬂﬁﬁg% _Qﬁﬂﬁ%ﬁ?Tﬂﬁt(ﬁaR%é;%ﬁ ?é?%ékégméﬁ%E%Sls’
cathbstd Al &nr Beogidbiifle dense &fclhe present

I'nvention nmeans that out of an initially, essentially

add r@ub&g A8 s nid- 1 B SUDRIA afte DS o sdgsisddy echdy

et chi a three-di nensional structure has been
irpriedut et by "itepEicdlit 't dridiag adlomwr 2D-structure or

channel spring probes arranged onto a substrate as proposed
within the EP 1 388 369, in the nl or pl-range, a bent or
arcuate fluidic device or a corresponding fluidic
instrument respectively or a 3D-structure is used. E.g. an
out of plane sampling device for sampling, transporting
and/or disposal of fluid media is proposed, comprising
within a substrate plane at least one longitudinal
extending strip like portion, comprising a liquid channel,
such as a pipette or a capillary tube or needle
respectively for sampling or dispensing, which is bent or
arcuate designed at least at one location extending out of

the plane of the substrate.

"Bent” in the sense of the present invention means that out
of an initially, essentially plane substrate, e.g. a
substrate pre-structured by etching a three-dimensional
structure has been produced by a specific bending action,

the bent parts of the initially plane substrate project out
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the bent parts of the initially plane substrate
proj ect outof the plane of the substrate. In
woaodsiossdear capill ary channel s or grooves can BeT/CH2005/000688
produced which either are running into the substrate
pl ane or al so out of the sul3strate plane. Surprisingly
and agai nst any assunption it could be proved in
experinments that the flowin e.g. so called capillary
grooves and in particular in open fluid channels al so
ofWRHKS planeurd the eabReratien the partdrdilraneadiliary
range. The open channel or the open_channel s can be

chpnsiede 85 WEIIOVES GdlsPe PEPRIRET 4GS &1 KOGV &t e
ru%éﬁlgegk%%akh%ns%%s%@%ﬁ%f%@éﬁ% oG 1SR LOURE 1S

or structures, h consist of a plurality of
suttetiraee @lanestruments respectivelyincluding liquid
channels in the mcro litre or nano litre range

SUEQHIIEiSIgIy alnd eastinene dgntadsarattiiam ort stauiet dree proved
. respectively as proposed above. It goes w.thput sayin

ing RaP @G THdr dcteri'Stt ¢ofe e 9 (T W HiFP e -
grSRRIdd any 9TPQRS: QR 1fdiiGh chamnedisiis dependentaldd works

the geonetry and the surface finish or coating of the
"aronerd wald cunfeacde.in mheagd enda neatcerl ifased agwleaut iThe

or a fluid the surface i referably hydrophilic
oR&Es £hFng 9 fﬁqrhi%a{)%els%rcfaéieb%hjﬁ}sglc eera}ssﬁregll as
outS iRIefEr ably smrie sl ophehitidd ke the Bogenasmlof the
comment, one can say, that the contact angle between
berfsiirfd.ui d and the surface should be small. Wthin the
prior art so called 3D structures are known, where
Theapidnieard e s dwrs e drgp| vanlgh carfeo h orieieer t Wit es andlpph consist

of a plurality of devices or instruments respectively
including liquid channels in the micro litre or nano litre
range comprising at least one bent location or structure

respectively as proposed above.

It goes without saying that the flow characteristic of the
fluid within the capillary grooves or fluid channels is
dependent on the geometry and the surface finish or coating
of the inner wall surface. In case of a water based
solution or a fluid the surface is preferably hydrophilic
and case of a more oily fluid the surface characteristic is
preferably more hydrophobic like. As a general comment, one
can say, that the contact angle between the fluid and the

surface should be small.

Within the prior art so called 3D-structures are known,
where capillaries for sampling are bonded into and/or
arranged onto a so called "out-of-plane" structure as e.g.

the channel spring probes as proposed in the EP 1 388 369.
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arranged onto a so called "out-of-plane" structure as
e.g. the channel spring probes as proposed in the EP 1
weaB6BBM61 A - For these structures the producPCD/CH2005/000688

costs are very high and al so the production nmethod is
conplicated and error-prone.4 In addition with sonme of

such structures closed |iquid channels have to be used

whi ch neans within the prior art often so called

closed capillaries are proposed. In addition for the

FoYP g ePrsalieftas- o apes etodddiinrd AR h388/6360 high and
mul ti structures have to be applled onto a substrate

aJ{S@ F SFe dued 198y MeF hpo ge 198 LG tshiask et t g one -
%@ﬂtﬁ%‘ﬁauﬂ:huﬁ% e’TQ'theréLﬁ:IhS th_fuc;ﬂtfréy Qﬁl.l-tfslécprll uid

plpettes or capillaries i.e. for the production of the
chdeniedes rmx@pdxedbeamcﬂlmdm@mmthméﬂte arrigrr art

tructures .c risin of devices or
oS S Soo BT A e S 137 IR G Ty 12
adarmp egmteld dpasd®idses as |ﬁ&5§05‘:§uth&lHM the
plastic polynmers and the sane are used usual

EPC?{T&'&%@@ FHNE lorfE Tugferreoh e &K dee twlplr%tﬂft%rﬁ
Vet i\ q&ﬁﬁ fod NStrument
Sug)uct:wﬁgtsé & p}t(thel?%nﬁfh%gpl aﬂ gs gr 01?1 ol e ) >
stru tu s very. sinple e
?ler‘t’les S ocot\rfrlperitsol i t%seuafajlslt}{glc ﬁ{}%‘és usualﬁOr the

pJ:Qﬂ:l’tLSj’tSltorDI’Hﬂ wifpeatesd ayrercaand lcani e bent for aclss n‘pl e
manner. |In addition a netal band can be used as

p%@l%.% & %th%%tww%%@cmtn%% present

1A§éﬂgﬁqfi ? ffoﬁt&gWi@bs
to produce the [1quid channels t i's possib .

oprigraieIreyrers atfaﬂrrmd@mﬂsorrer@ﬁ@@l@ty txmlarﬁtslmlslbff@rmable

mé%erlafnﬁéﬂme s, (¥ffg§s rf%fif%&ﬂastic polymers and

the same are used usually comprising only one layer.

On one side the production of the inventively proposed
elements or instruments such as pipettes and capillaries or
of whole structures is very simple, as the elements ox
instruments comprising the fluid channels usually consist
only of one layer and can be bent in a simple manner. In
addition a metal band can be used as a basis, which can be
treated by using well-known lithography processes such as
e.g. by means of etching to produce the liquid channels. It
is possible e.g. to produce open channels on one side or
both sides of a small metal band and further more closed
channels can be produced by covering the open channels
using a film. The possible production processes for the
production of the inventive elements or devices

respectively like i.e. etching, punching, bending, etc.
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channel s can be produced by covering the open channels
using a film The possible production processes for
woOhespseduct i on of the inventive el enents or degTER005/000688
respectively like i.e. etching, punching, bending,
etc.shall be explained | ates en with reference to the
attached drawi ngs . The advantage of the instrunents
or devi ces proposed according the present invention
is, that sanpling or dispensing of a sanple is far
sh8asl 8k RYp1SiRG R 1herlr oh ari¢uatedeldimNito Theh aatarhed
pi pette of a capillary including instrunment, as it
drdeesgsot have to be noved agai nst the substrate
surface in a nore or |ess perpendicularly manner, from
Thehiaclv asitizster atfe ties amsitevras tso dye deatisesd PUAPdsER. g.

possi.bl e to nove the .pipette or. capill.ary jncl udi
aQﬁ%ﬂ@%?%féﬁ%(ﬁﬁ?%ﬁ e TR o ey ﬁﬁmglﬁﬁggﬂﬁéﬁyﬁg%ner
diQpeh ke I facanRfld he substdaatief oy nenmg ng ent or
sanple. By using an inventive structure al so at
arduaitiesd ediememdi ol Cle Gdiat IRdRe tdte (e B4R 11 F 4
idgfﬁ-ﬂﬂégéﬂgk €S Lan beyJemyad oy dispensegbidy a
sitple nner-. e 'vari ous advantages of the
adaivent ittel ysuirsdpesed denisses dor @lrewentsr respect i vel y

as well as the structures shall .be expl ai.ned
PeRRCHARY SR rer St eYﬁb]ed} Oglfekhsgcra? ac eéd]amee has
t AW NG vedUrtheray &y a gyNeeste 1o desed i hes posette or

sanpling, transporting and/or dispensing of fluid ,
capedilanin iperlidinardsii ek P HNAbOVEE fES ofedless 1n 2

p AN 585 R A1 BPOVE PNLLANGM S4f UGB! &5 ACL0E A 0D

0 € i'nventive process a pipette or capillary such
reaasodi meed| eapgsl e, By ucd e, arcompréssi inge astructure also at
limited dimensional conditions at the same time a plurality
of samples can be removed or dispensed in a simple manner.
The various advantages of the inventively proposed devices
or elements respectively as well as the structures shall be

explained in more details later on with reference to the

attached drawings.

Furthermore a process is described for sampling,
transporting and/or dispensing of fluid media in particular
by using the above mentioned devices or the above mentioned
structures. According to the inventive process a pipette or
capillary such as a needle or a structure, comprising a
plurality of pipettes or capillaries is used and the fluid
is transported along a location at sampling or dispensing a

sample, which is arcuated or bent respectively.
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plurality of pipettes or capillaries is used and the
fluid is transported along a | ocation at sanpling or
wdizepaisieng a sanpl e, which is arcuated or benPCT/CH2005/000688
respectively. Further preferred aspects or enbodi nents
of the elenents, devices as &etl as of the structures
and the processes respectively are characterized in
dependent clains. The devices, instrunments or
structures respectively accord| t he present
Fynhhean inne tarrediasnn et s rplbaﬁl‘ﬂk?%‘%ﬂf&@n?%roﬁl'@%o%ﬁr&e%st

deﬁzre}%leyst ' Csalwep_l.r ocess efs ﬂlﬂe t%&;&éﬁl%éﬁar‘f@ oecesses

iclne, m<cro ogy, maceuti cs
rdgpearttiwagl 8 hatd chmmmtt@tma@u iin rmasmem.teérah: | sLanirhé.
reference to the attached drawi ngs. In the draw ngs :

THd Glevites,| Grsdtommentperspest et vt ey esdositiend sy of a
bent fluidic channel, Fig. 2a and 2b show in

AGRATSHRT | KRS RERT BNt L RTTHEH Tep ST LA Heetpticular
fcﬁhac&%dgrt soue@dor Rl g1 3@ and @%é@@y\éé nlrpem@eﬁiéy@ of

view a bent el enent, conprising a tip-like end, Fig.
ch&mxﬂtry}Im&ﬂu@hm@seuwmwwbuwlp®prs@@@rm&@ewtemﬁaseVBlIThe

.as fluidi nts f r sa I|n 4c. sho
%ﬁﬁ%ﬁP q3§£LT§ %%t%lls wy@hsggg%ﬁence

t&&k&h%ﬁa{bm&ﬂ scp@hry@s ,V| ew t he Si rrpl e i mersion of a
bent fluidic element into a fl eece or non woven

el ement, Fig. 6a and 6b show schematically in
perspective view the dispense of a fluid froma

hentfd W,difglement in accordance with the
Fig. la - 1lc show in perspective view embodiments of a

bent fluidic channel,

Fig. 2a and 2b show in perspective view bent elements

comprising a needle shaped tip-end,

Fig. 3a and 3b show in perspective view a bent element,
comprising a tip-like end,

Fig. 4a and b liquid reservoirs in perspective view as

well as fluidic elements for sampling,

Fig. 4c shows a section along line I-I of fig.

4 a and b,

Fig. 5a and 5b show in perspective view the simple
immersion of a bent fluidic element into

a fleece or non woven element,

Fig. 6a and 6b show schematically in perspective view

the dispense of a fluid from a bent
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principal of a fountain pen, Fig. 7 shows
schematically a so-called nultiplex array with m xing

weanens3qer oduced by the use of fountain pen |i RET/CH2005/000688
fluidic elenents, Fig. 8a and 8b show the sanpl e
transfer fromfluidic device to fluidic device by
over | appi ng contact of capillaries, Fig. 9 shows
schematically in perspective view the transfer of a
fluid between two fluidic elenments by use of

addi tional posi t#Qnidig; &l QMRS i didbodkAlansiith \Wrew

fromthe top an exanple of a steel CD, etched on both

si des, out of wprindigal hef pr ddustiai afemn i nventi ve

structure needl e shaped fluidic elements can be bent,
FEGQ. 711 shows t hehsits untheme ipradiuiced an-ofltdre D gfplex

fig. 10 froma side in rspective view, Fi 1

a further structacﬁ%a%ivhftrekb TH e GHe® s oV 1fcnezci’isogl}.PV\\fshe
11 Fig. 13a - 13¢sshow ssuet a5 iged | Bikspringidd ke
fluidic element arranged on a CD in view fromthe top,

in a sectional veksmewrlesy fromthe side as well as

actuated by use of anactuating elenment for the
rdgspeasendf 8banpslesy the sample transfer from fluidic

device to fluidic device by overlapping

contact of capillaries,

Fig. 9 shows schematically in perspective view
the transfer of a fluid between two
fluidic elements by use of additional

positioning elements,

Fig. 10 shows in view from the top an example of
a steel CD, etched on both sides, out of
which for the production of an inventive
structure needle shaped fluidic elements

can be bent,

Fig. 11 shows the structure produced out of the
CD of fig. 10 from a side in perspective

view,

Fig. 12 shows a further structure similar to the

one shown in fig. 11

Fig. 13a - 13d show an elastic flat spring like fluidic
element arranged on a CD in view from the
top, in a sectional view seen from the

side as well as actuated by use of an
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Fig. 14a and 14b show an exanple of a nechanica

transm ssion at flat springs for the production of a
webnowspssuee accordi ng the present invention, Fi gCTABR005/000688

and 15b show a planar mcro-structure produced in

conventional manner as weld g@s a bent "out-of -plane"

mcro- structure, Fig. 16a to | bf show a possible

version for the production of fluidic channels in

inventive fluidic elenents, Fig. 17a shows a mcro

fluidic-device wythuhenhgdbsbaBRe €bemeAESdiaBREnEkdor
17b a stack of a plurallgy of mcro fluidicdevices as
shown in fig. 17aampheshe fig. la to Ic schematically
and in perspective view three enbodi nents are shown,

Fhow & 4fl aindi d 4bhahnel anaaxbepaer afigedmenhanicadi vi dua

1 ui di o Struct ur booRPlSPAo8h Bl hBeRb APBRoAP ™1 e

conprising two |gygascwibh arfchoseduehanrBebccording the
conprising a bend 2 . Fig. Ib shows a one |ayer bent

el ement 3 conpri BFAgeah 6pEANtiARer" channel with a

bend of e.g. approximately 90 degrees. Fig. Ic finally
Fdlgowd Sa emel |ldypeshbent plenent mbcrocenpricsimg aoduced in

"outer" open channel and a_bend 2 .Fig. a b W
each a bent eIen%ﬁPYen %8ﬁa?smngggfeﬁgkgégﬁa%%d% E%gg

2a shows a bent neadlefspaped"ehenentstructhran i nner
open channel and a needl e-shaped tip 6 . Fig.

Fig. 16a to 16f show a possible version for the
production of fluidic channels in

inventive fluidic elements,

Fig. 1l7a shows a micro fluidic-device with bent

distance elements, and

Fig. 17b a stack of a plurality of micro fluidic-

devices as shown in fig. 17a.

In the fig. la to 1lc schematically and in perspective view
three embodiments are shown, how a fluidic channel can be
arranged on an individual fluidic element "around-the-
corner" of an inventive fluidic structure. Fig. la shows a
bent element 1 comprising two layers with a closed channel,

comprising a bend 2.

Fig. 1lb shows a one layer bent element 3 comprising an open
"inner" channel with a bend of e.g. approximately 90

degrees.

Fig. 1c finally shows a one layer bent element 5,

comprising an "outer" open channel and a bend 2.
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2b shows a bent needl e-shaped elenment 9 with an outer
open channel and a needl e-shaped tip 10. The bent

woluedissseel emrent s shaped as a needl e can be usedTf®2005/000688. - -

sanpling froma well-plate or for the direct sanpling
of body fluids or the dispesse of a fluid into a human
or animal body by piercing. The bent or arcuate
fluidic elenent can al so be shaped as a tip end, as
shown in the fig. 3a and 3b. Fig. 3a again shows a

Fig_e.ntzat igﬁf% é%sz RARANGr LaRen Gharne! and fgln i_%tv ﬁlréegtite-

r
ip en ilTe fig. 3b shows a bent tip W an

ligdet shappen ¢hannela chopsi si bgndn neeeld ecsthapiep! edgnkht 7

JAgain the tip-like el enent can be used for s i .
“iEfofPa RBEFPPRES. CPRETED 2B ndS Sy TR5E diippea Fio-
2bl Bhewd &l wethrandddie saRiddday enerfd 1d &dth an outer open

automatically. O course other forns or designs of a
chenpesr andedl Beaie aPeren e Los SIS &K 148 6.,
el%kn%?ﬁgt %h%%@%lr I3 R0 2 AW Gy %lee ussté"iip%re %%m ling from a

conprising ends wth a wave-structure, the en&%reé@ of
wetliepdlagrentrs foay thenpriireeta seapllinay ywfolocalypliinelds yor the

.of capillaries whjch may be cl osed or, open, as
diGEEERrOET Sbadd WY e AVSETD P ro BURTPHBES Y % oul d
pikecshewn, that the flow "around the corner” in

parti cul ar also with use of open fluid channels works

THREHEG! I drdcuat d IfglieMante1 dfedthe 0P8N Lhaelhaped as a
(capillary) i1s on the inner or the outer surface of

tiphentents adicwsy im Fhg Ha.sGrermatd ¢l .| yWiand 3an again
orRGSRnte oy pats, k28 an i peu e en
cuto e gid aloe-wraurd [Migsk 3&S shows a bent tip 13 with an
outer open channel comprising an even cut tip end 14. Again
the tip-like element can be used for sampling from a well-
plate. The tip end has only to be dipped into a fluid and
the capillary is filled automatically. Of course other
forms or designs of a tip or needle-like element are
possible such as e.g. elements comprising a semi-circle
shaped end, comprising ends with a wave-structure, the end-
areas of the elements may comprise a capillary or a
plurality of capillaries which may be closed or open, as

described above.

With the use of experiments it could be shown, that the
flow "around the corner" in particular also with use of
open fluid channels works perfectly. It is irrelevant, if
the open channel (capillary) is on the inner or the outer

surface of the bent radius.
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closed circles. The open grooves 23 are fed through

socall ed well-reservoirs 25. The sanpling or disposa
wohosasplees by use of the fluidic el ements as BODMIM2005/000688

e.g. infig. 1 to 3 can happen in the follow ng

manner: a flat disk, as theggwell-plate-disk 21 with

open grooves 23, as shown in fig. 4 serves as a liquid

source for the fluidicdevices. The sanpling can happen

via dipping of the fluidic elements 9 (only one

Iin #egenaa cﬁgﬂgglcgﬁi? Qn&hfn 89¥§§c%998téﬁéwm%t9eﬂme
f olrng so the capiltarity (capillary force
pl@fetﬁﬁsbeﬁl ekebtgtsdhasutroebésbslygen whah thenopeoofes

the grooves, which are arranged on the disk. This nma
23happendedy CosyeagPﬁalgﬁaFPngéaﬁ%FFi?yraP T g

cléggae&lséﬂéglaﬁMeaégeﬁtgpaepegtggngre fadennuhaght Bat
disk or the CD grooves are always filled with

cailaddwelﬂ rsspr@bersea5toThﬁraﬁ@éléﬂ@h@é dépposal of

SaRERSBnEYONAF Rt RS T B byt GOeRG "praellEe Thd ai Sk

figanleOkspbaﬁtﬁhppeﬁr1ﬁaﬂhbefmeGWEdgsmahhat samflliahg
I's possible at ani | ocati on aroung the circul ar-like
B I

digkeov8sthenvWeilg PABTE iRkl AL Pah8l OPPReIREPISHI ate 3F

shb%nsgﬁmﬁlﬁh'@hsbgv%9n5%a§tlE%uEHQSOQQCQOQ%rh@%% fluidic-
strai ght-TIined grooves 23 wh are connected to edged

dewékksr eSbevermpl2bg Agauhapn@nc@naedﬂp@nn@fOEI@h@ fluidic

e execu ed by usi ng e t
el?ggﬁé ORG?8P2¥EHP6I§ gﬁgwn)lﬁhs aye%&%gg%ngﬁgn g%PﬁeS
(coheavesw23h. thenfhandyQ tthe ddisk- Bbk&h@|&h©121a&ﬁt&|g

4a the panel-llke plate 21 offig. 4b can be nov% in
(cpoAdileddi harcar 8&t o8, b§8ttﬁé€m§§ﬁﬁ|bﬁ§ &&n PFe PLIger

thgﬁeeﬂgegnglg%gtkge r%b%e%?n%hacﬂf E%earranged on the
disk. This may happen e.g. by using smaller capillary

dimensions or bigger capillary aspect proportions.

To ensure, that the disk or the CD grooves are always
filled with fluid, it is preferred to arrange etched well
reservoirs 25. These wells may be filled with conventional
methods, e.g. by using pipettes. The disk can be kept
static or can be rotated so that sampling is possible at

any location around the circular-like grooves.

In fig. 4b a similar panel-like well plate 21° is shown
which in contrast to fig. 4b does have straight-lined
grooves 23° which are connected to edged well reservoirs
25. Again the collection of fluid samples can be executed
by using fluidic elements 9 (only one element is shown)
which are dipping into the grooves 23°. Similar to the

disk-like plate 21 of fig. 4a the panel-like plate 21° of
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grooves 23 . Fig. 4c shows a cross-sectional view
along the line p fromfig. 4a and 4b. It shows the
wdizomrnssons of the wells 25 which are sonmewhat POTGER005/000688

than the dimensions of the respective grooves 23 or 23
respectively. A s a consequgnce it is easy to fil

these wells 25 and on the other hand by using the

wells it is guaranteed, that the grooves 23 or 23
"respectively are uniformy filled with the respective

fifd uiab reeth ad o Pld ML AP & ADLN. dd Fedd fon 4 4D nat

advant age of the present invention or inventive device
SHHSHET GRSl P§ LxHBE Y exlond ddrd yulas tdmothermt the
gfddUﬁ?‘ééﬂ ements can be guided over the disk parallel

to the surface of the disk, so that the sanpling can

: execut even if the local. di nension praportjons_.
Fl??’e %)S:I rrlehozgﬁ g K SHHE SWOrddh Caee e i%ge g-ine Il
froonviEnf. onalarpl pait et heh Spaceh ahovee s Wi d -§f atige disKi s

Egl has to be open or free respectively, while in case
220U FE rouaT ha eHt99RE fihaTi el sipne| of | tee

. face . \ ufficie
g sy 20 laeat AT o
itdiispesaly dfo &isdnpireshowld e expldisedlian siiter hand by

tai.lLs. In-the fi,g. 5a and 5b. t i sposal of a
usgglr?&téle. si”e‘relxlescu‘lttedjL )Fusa}ﬁ?d}q%fﬁﬁ'pgﬁer}% aBerH 4RI °F
2 Elremprictifal 18 fleatt frnIoN-MoVe el aiethS ke d e dt Gre

5a the disposal of a sanple into the fleece 31 froma
flyig geghientfor sasdidieh, comfiastianfig. 5b the di sposal
f a sanple into the fleece 31 is effected froma

3“£é%@beﬂsﬁéﬁe@dﬂﬁﬁh§ﬁﬁSPﬁ'Nh?cﬁnﬁﬁﬁnﬂ igfventsianpl e may
in%le%.c?:i% %fefv%geeq:e%eccoc[}_tvaeﬁty Olfs shown very clearly, as the
bent fluidic elements can be guided over the disk parallel
to the surface of the disk, so that the sampling can be
executed even if the local dimension proportions are
limited. In other words in case of using a conventional
pipette the space above a well-plate disk 21 has to be open
or free respectively, while in case of the use of an
inventive fluidic element a relative small gap above the

surface is already sufficient.

In the following fig. 5 to 7 possible examples of the
disposal of a sample should be explained in more details.
In the fig. 5a and 5b the disposal of a sample is executed
by simply dipping a bent fluidic element into a fleece or
non-woven element 31. In fig. 5a the disposal of a sample
into the fleece 31 from a tip element 13 is shown, while in
fig. 5b the disposal of a sample into the fleece 31 is
effected from a needle-shaped dip-end 9.
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the tip-like-end of the bent fluidic elenents onto a
pl ain surface, as shown in the fig. ba and 6b. Fig. 6a
wehes®ssdase princi pal of a fountain pen using aRCEICHIBIB000688
7 with an inner open capillary. The fluidic elenment 7
is preferably drawn for progucing the stripe 33
containing the disposed liquid. In contrast fig. 6b
shows the principal of a fountain pen using an el enent
with an open outer capillary. The fluidic elenent 9 is
Thi! a&g;%@'az B hed . Sl 9@ %ﬂs%e pel @f@%c%%dcg %'o'i‘k%%t of
the sposed |iqui But course the fluidiC el enent
the hep-alise- badpwihéﬂewbema tfheifdigi dilemenéseont® maplain

be _drawn fo the ucti,on of t esp ctive stripes.
SugTakery 37t DAY dBbd Wertfondd, Praeot he ap A SF5VR: the
prhifasballn ofthe &b@%t@&nl@%nf@%ﬁh@l@np%uehb%ﬁ 7l Rrigmd amBYy

al so be fornmed in an open manner on both sides, which
lnﬁé&‘n@PeFlhéla@aélllalré(ryTh@ &pen dded slemend dAnalSofire fegaRly

drﬁ%ﬂn%%'n RE&u he 5 %%e 3% cdﬁfgfﬂyﬁ\Mﬂﬂé'alsposed
ig. shows 's¢ natlcal y-and i n perspectlve Vi ew
lisodal.l @ ruwinttinalsex -fargr.aypowishiowsx Mhr pirg cdgrds of Fo
rodyce a NxM.arra pl ur I|t of so-calle .
foPgurtal REeh Trdedl 6P are e Gffe R 2157 s (R 1R 2Y
Thiel §1uf dicNeadherel emant @réf\@rtalmp%s@l@@w@ prodigiedehe

as well as bent needl es w th en channel s "out si de"

staipgeddl e contS iniitty éﬁm‘;tdé—sw dii whahndwy @f course
th%a@lul%g{ce%l% e a%ys %ﬂs@l%c{]b&l l'eql‘Hél% ff_rlqmdic
t| yt

thé needie tips 6 or respec
e lsfneinpe D 3&yam@ ﬁ&aWﬂ1ﬂmr(ﬂﬁﬂMprddMEﬂﬂdmﬂdf|ﬂhﬁ¥¥&ﬂp€ctive
i ntersectin sq that m x zones, 37 mnl C%ﬂ1
SYEHERS -c SrifPguatitoP i s %éﬁ § chbillary

at least in the area of the fountaln pen like tip-end may
also be formed in an open manner on both sides, which
means, the capillary i1s open end-to-end analogue to a

fountain pen, which is used e.g. for hand-writing.

Fig. 7 shows schematically and in perspective view a so-

called multiplex—array with NxM mixing zones.

To produce a NxM-array a plurality of so-called fountain-
pen needles are used as schematically shown in fig. 7.
Needle elements 7 with open channels "inside" as well as
bent needles 9 with open channels "outside" or needle tips
with end-to-end open channels or capillaries may be used.
By disposing the liquid from the needle tips 6 or 10
respectively the liquid stripes 33 and 35 can be drawn, the
liquid lines are intersecting, so that mixed-zones 37 will
occur. The shown configuration is as already mentioned

above a so-called multiplex-array with NxM-mixing zones.
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above a so-called nultiplex-array with NxM m xing
zones .Wth reference to fig. 8 and 9 it should be
wehaesvs3dsow t he transfer of a sanple from one PCWICH20605/000688
device to another fluidic device may be executed. For
that reason in fig. 8a the transfer of a sanple froma
tip device 11 with a tip end 12 to a further tip
device 11 with the tip end 12 is shown. The tip end 12
of the one device 11 is slipped over the opposed
Wit - ek dn AN & DU . ABVALLE- 9 Mt I ShduROE@Nhodlathow the
upon contact the two capillaries are overlapping. The
txaTes hwiak 4 ssamtladgzmn oné gl wi dourdesvice tte atdigier
enpty. device which acts as |iquid ceptor. One, .
eRERG TS R e SRRt (e s Ton 5o o2
tropeiraaid 4 asfd s, sam o Bren evetrimppdwidee |10 fOsh 8D tip
shows in anal ogue manner the sanple transfer from one
efbeldl &7 ani fH EIHE thiP IRV e ol Wit diiegrehtp 1andy 4 is
ti - The, t (O j
S%]%ﬁ 'zoiﬁltégln(ldlﬁg?n% % oﬂ% ee\e/i%rlééunt| ié%e%%%%gy%%eover
thevwmapidd aryp-odrehne]f sthies otgaehetefiore t hEt tiansfeoriodnt,
the liguid. .So that the transfer can occur t .
“tagtpﬁﬁog} i‘E%P"(accathfralT%r‘iW‘? oTER) L G 1R e ?Y%rhﬁ?%h‘i- The
ortasddwi e 1d ggeriddals thel onei av $dfed heo capd | dafyr Gdmpty
the needle. This can be achieved by using snmaller

deET S I'HHYC R 3RS hsl i Filthea¢FePier enedie oroni bigyeks that

tlf@pdv&ct é@'% Gind@ 105 ddh He % rﬁ“éa‘i ®f1aries, which
possi ?{lty 0 fhe transfer é# t he §%QUI I'S” shown.
aorotddtapgmeaspn in one tip-like formed device 11 a
channel 18 is fornmed to sol ve the probl em of
IrpaSid i @b nchowiheimeat] Boduk endleve € et e | Sargpl dletrdms er
hori zontal manner until the needle tip 6 engages into
frqm one needle 7 with the tip end 6 to a tip element 11
with the tip end 12. The transfer is executed by moving
horizontally of the one device until a contact of the two
capillary channels is reached for the transfer of the
liquid. So that the transfer can occur the capillarity
(capillary force) of the one tip element has to be bigger
than the one within the capillary of the needle. This can
be achieved by using smaller capillary dimensions in the

tip element or by bigger capillary aspect ratios.

In fig. 9 a further possibility of the transfer of the
liquid is shown. For that reason in one tip-like formed
device 11 a channel 18 is formed to solve the problem of
positioning. The needle-like device 7 is guided in a
horizontal manner until the needle tip 6 engages into the
positioning channel 18 and the transfer of the liquid may

occur. In addition a narrowing portion 20 at the upper
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positioning channel 18 and the transfer of the liquid
may occur. In addition a narrowi ng portion 20 at the

wappesroasedl e | i ke device 7 can be arranged to aCT@H2005/000688
easi er x/y-positioning. The positioning aids or
positioning elenents respecfjively can be integrated in
a sinple manner already e.g. within an etching mask.
The individual bent el enents may have additiona
structured portions such as e.g. groups or narrow ng

ne%gﬁglggiewﬁ Ghgngbles the el empays +10 8198980 Rasier

ther "€l enents or to conpensate positioning

% /iyrgosttdonds ghetlivee potsvt iendmen s d sBy rusiosg tswah ng

positionin ai ds éhe saf traansfer of fluids.nma

BB rod S Hr6ic Cran 061 PGSR Aortg & DRPie hanner

a l%léta@yp Qsigl.i QaithAg no and 'étt%ﬁgﬂgu Slaishd S GIHEeS dus 10 Basgit
free"of charge and can eago be integrated already
s

elgimehits ray &SRO ragldn@gr@n ttrhné:tyrr@@tmqr&r%rs theh as
e gf”t&%%?d a%t a&%sk; Ey % Qﬁm_ LtQEJHR£QQ§§§

eps are requrre s I nc erwar ds
e licnlerentc of kese oey dmerﬂuremeof etlreateaiﬂsomﬁjﬂmstqmrgermate

therefaore no external auxiliary nean%1are requj red

POFFIONE NI FRAGYLALLSS PSHISP e PHSTEiTtuay Using

éﬂﬂﬁﬁéiﬂydﬂﬂﬂ&S%fggaﬁﬂgnﬂéﬁg“%ﬂéh§ﬂg%fdﬂ|ﬂlMﬂHb may be
figdres inventive structures should be explained in

inporosyedist dibles powmmditsiiony e plher atftarttylcmed rt?dt’txn-dmﬁltlonlng

fluidic elenents. .For .that reas
°h Cliuﬁcké?ldgt “Sel ¢ ﬁ(trfftulrnesv\hl cht gfby et é{l]l ng %Jre and
caRURCHY NP istHdiptatery ISl ey=RAt &stprm/Itﬁmj eftm’hjtr’fm mask. For
production of a respective fluidic structure b

ttwemqrglqtﬂ@r\/m Jl mAnhicied farRfsitig alds no
£ G YRS SWIAN & [OTr dNE SAPIIY Ofeil #umolude

esarretlrreorte
afterwards 1nherent those properties of the auto-adjustment

and therefore no external auxiliary means are required

anymore.

In fig. 1 to 9 only mainly individual fluidic elements are
shown and in the following figures inventive structures
should be explained in more details comprising a plurality
of individual fluidic elements. For that reason fig. 10
shows a CD-like steel disk 41, in which e.g. by etching or
punching a structure is created provided for the production
of a respective fluidic structure by bending the various
individual elements. This structure is suitable for the
sampling of various samples at the same time or the
disposal of a plurality of samples at the same time. The

cassetting problem can be solved in the same manner.
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di sposal of a plurality of sanples at the sanme tine.
The cassetting problemcan be solved in the sane
woams@s34l st ruct ure, produced out of the steel PCDCHROOSD00688

fig. 10 is shown schematically and in perspective view

in fig. 11. The out-of-plangsbent structure is shown

from above and fromthe side. Wthin the CD-disk 41

the stripe-like length sections 43 and 45 are produced

by etching as well as the needle-like tips 47 in the

A cenbierofe  Ner stisded Byubendi g along) the ol ygoprdi key is
bendi ng edge 42 the inner sections of the stripes” 45
Shewh beenempwnedl b 2rd 0 pdesped®lvée melewein fig. 11. The

edl e-1] ' h ntre of the CD-disk 41 are

o@gp(g%r g@%%xpéigrr%f 1{ a%%%%%’%%% ol?orsgh ute J?%%mleﬁﬂci’vi carh%ea%m

tled esvedd s Wit ledd etttk noDfd 0ok the enslssofipdel Sk | pesgd,
whi ch el ements are provided for. sanpling or disposa

SHECLANDI TS 3G it Ak § I RFP AP AP S ROV W 1P F ef et brize the
nd Qi BNe SRECHIDE B1 T PeiRd elefanl Yoi el De LRI 18y 140841 ng

of the strip-like sections 43 and 45 capillaries 46,
aloref etlab| go g m- bijketledndgnaredpe obllicete asnwet | sastions

ition so-called ts or,wells 48 in the area of the
obuts S iRE s L Y dPiaeds e 28 S adhe | e
tHe heddlshinpd aneottsd Yyeenpralrad i tiye of D-s@Pk €51 care be
removed or, sanpl ed by di pping the needle tips 47 in
SIRATRRT VELRENARC YOV 0 FFRAYeRpies BFeldbt | eeedte

e]fén?é'ﬁﬁéwe(; i&?’t&{df}’g&f ﬂ_e&ﬁ“ E%e 4e?nd§ncgft{ﬁé]s£@f:[§€s 45,

through the capillaries 46 into cavities or wells or
wipiotls dnesped iy e yovides ef @nl sargetingser véi ssosal of
ot whi ch are arranged on the disk-like sections 43
S%ﬁpféﬁ'structure can be used for liquid sanple

Iékgéggéfgk(gnd as shown with reference to one specific
stripe preferably in the centre-line of the strip-like
sections 43 and 45 capillaries 46, preferably again by
etching are produced as well as in addition so-called pots

or wells 48 in the area of the outer stripes 43.

By means of a structure as shown in fig. 11 simultaneously
a plurality of samples can be removed or sampled by dipping
the needle tips 47 in respective sample grooves. The
samples are collected from the tips of the needles 47, and
transferred through the capillaries 46 into cavities or
wells or pots 48 respectively. These enlarged reservoirs or
pots, which are arranged on the disk-like sections 43 of
the structure can be used for liquid sample detection or

analysis such as e.g. by using infrared, NMR, etc.

In analogue manner in fig. 12 a further similar structure

is shown in perspective view slightly from above, in which
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anal ysis such as e.g. by using infrared, NVR etc. In

anal ogue manner in fig. 12 a further simlar structure
WwWO0whesa1i n perspective view slightly from ab8¢®/CH2005/000688

whi chstructure the strip-1like sections 51 are arranged

peripheral |y, which nmeans-ajgthe outer outline of the

structure 50. By using needle-like tips 53 again

sanpl es can be renoved, which are transferred over

capillaries 55 into reservoirs or pots or cavities 57

st R CIRRC Va1 11Re [ARLETHO 10T ANAMSIRyed

respectively of the sanpled sanples can be exXecuted in
paﬂmsuaaalﬁheryﬂsm&m|maans Wi dhemeartern muthe neesd Vidiar s

311\%—‘6 :5|§) %Y:O gltstg-t;%r lile%elec{l eh gg,l kzelo nr%'tjtq‘?e e %glﬁri élt samples

caalcw dHetdviddy. which s&ecaﬂae&ﬂyﬂﬂsccaﬁ&&tt@plmsaﬁ%s 55
and in fig. 12 a so-called drun}cassette ‘outside" is
1ndieo e S SV Iig Sp S5 iFSITS 198 I5evVd- ta & skl SHapdd shgdtireLly -

Thlsﬂg\%/ltwt%%tqo\ﬁa)eg% an?s%;?rées%seg&{:ﬁeydgfum cass tlteezis

s awipi lets mamnsJet keexetomd eshdwn tSter wmmm@dﬂms hevhich
probl.em f cassetti,n %% at the sane .t p055|ble to
a pl

TeGATpIe o' I FHSP& W12ty 6t° §aﬂrpqhe%

hdGaseRidd NG des tikerefore s 6l iectd o afs &Q:Velieélﬂls 59.
el enents collected in one piece. Al so other shapes

1o Qtﬂéere}galﬂ@ﬁéjralﬁ@r&% ke Jossi l%l %J-Qfaquf@f'ectrtdnngjasfs@tte

exanple a crown or also a CD |ike shown in fig
"lmdc%\ serd a1 ifkey sthuct Lﬂces:alri%bdinur@mmmttt% outSlde

is d) .ngagct Eg$kx%ﬂg_]fgq:b§)st red or he?gsﬁﬁr%F re in
suﬁh & pesSsiddle: a drum is formed. The structures, shown in
fig. 11 and 12 are so-called drum-cassettes which means the
two shown structures can solve the problem of cassetting as
at the same it is possible to sample or to dispose a
plurality of samples. The cassetting is therefore a
collection of several elements collected in one piece. Also
other shapes (other than drums) can be possible for

cassetting, for example a crown or also a CD like shown in

fig. 13.

The cassette-like structures in addition have the
advantage, that they can be stored or transported as e.g.

stacks.

In fig. 13a to 13d a further embodiment of a possible
inventive structure is shown comprising a plurality of
fluidic elements, arranged on or at the structure. Fig. 13a
shows in view from the top again an at least almost

circular round metal disk or CD-like disk 61 at which
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i nventive structure is shown conprising a plurality of

fluidic elenents, arranged on or at the structure.
weOi2006/053@1shows in view fromthe top agai n an RBCTICER8G5/000688 - -

al nost circular round netal disk or CD-|like disk 61 at

whi chperi pherical ly extengTﬂg t1he individual fluidic

el ements 63 are arranged e individual fluidic

el enents can be produced by etching within the netal

CD. As shown with reference to fig. 13b the individual

pegLghgkgcghggﬁgk%eﬁélﬁﬁetﬁlaikhﬁv1b@%15@ﬁh@@1c'%Qements 63

ment's w restori orce. To get a better genera
arevearvieeweidn fThe. lhﬂhv&d]uy& lo lfé usldngl e lehgindisc celneipent

63 i s shown. The pro Ctl flat spr I|k
DT e OFs Sh6LerEl @ Laien Shenaehaoh R cAY SFRSR (L
re@%r%ﬁ%e”@baklgatQBbaEheAlﬁdﬁvﬁ@%@Utf&hlbﬁcp@a%MQhQst@B
produce specific activating principles such as the

arghewastigt f3pti-agrandgsdike depeartsi éfl}ltélt irt§s$orpng. force.
Tolégtsgog%t%egoé%hg&%is%g%f%H%weq%Q%ﬁ h lga%ne

fh a bent nee e-11
sifgleTha udaithi rRaktimen tofo3t Hes B@mMnne&%beﬂnddmdnqmn of the

enables an _i, roved samlin mples. In fi 3d .
flathergtnfaliiys €Ledsdiow? & bﬁ@stduset i pt&?n?%? g cal

c1R:Gedyre cFan HRe rahilevad v ause 2ef A relsiat ure ias
shown in fig. 13a. Again in fig. 13d for a better

powemueewoo@lmdm@ mp@osnfrle?s@@dtwamlmgc pelieweipl g3 such as
haV|n dl e-I.i r ement s
the %% §% g A%Q he Ing&' gﬁ%g¥ioﬁ§.

are onIy own |n |nes

flat- r|n -li ke el enents 63. e sl i.gh e
Lo GPPUE For™ Ty TR DR 8 ¢ Gt G dLac
p@ﬁa@ule@r b@c_a_tnt@atddﬁ%ﬁi@rremﬂﬁé tkﬂﬁ‘l*d mfée\dlmlﬁel a;tlp 65.
spring like elenments can be pushed
The combination of the bent needle-like tip enables an

improved sampling of samples.

In fig. 13d schematically it is shown how a test strip
contacting procedure can be achieved by use of a structure
as shown in fig. 13a. Again in fig. 13d for a better
overview only one pre-stressed fluidic element 63 having a
needle-like tip 65 is shown. Further elements are only
shown in outlines. The individual flat-spring-like elements
63 are slightly pre-bent in upward direction. By actuating
e.g. with use of a circular actuating element 67 the
individual flat spring like elements can be pushed
downwards for contacting e.g. a test strip or a so—called
well-plate disk, as shown e.g. in fig. 4. Now either the
sample sampling or the sample dispensing can be carried out
and after the transfer of the fluid has been executed the

actuation can be cancelled and the flat spring like
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downwards for contacting e.g. a test strip or a

so-called well-plate disk, as shown e.g. in fig. 4 .
wolawemissdaser t he sanpl e sanpling or the sanpl e PCT/CH2005/000688

di spensing can be carried out and after the transfer

of the fluid has been execujgd_the actuation can be

cancelled and the flat spring |likeelenents 63 w ||

return to their pre-stressed position, so that the

test-strip is deblocked. So that the fluidic el enents

e1¥mte igadimiiquale fl Al t3prideg o ike elismrnlsy i dd) so
their pre-stressed position for "'the production of the
thsttr trdteurte sar-stthe.p ddi Vieddalckeddui di ¢ el enents a
mat eri al has to be used, which possesses certain
Scelthstt diney fdnirddst eliangrfter car athedefrarimetdual. £lat spring-

l,!her for?ﬁgg ar%%fulag¥$” .6g%%%%:nater!$%%ﬂ%5%n for the

prdddGiWeSr FRWd Rermiteidd d:S t3lesa Ressidia faidic
actuating the fluidic elements or the flat spring-like

elgnemirmt & e tegEia 1t e srdtcaloss westdatdr hght Ppogsesses certain

Pi_ ezo-. strat. _Qr | -etal res tively. se.that-the .
RSt ion B AR RS A S B s T g i
paspriicwd-dr ke el erenils neare e lexemdd ediibadike foov errent
of the Piezo-elenents . A s already nentioned above
PERRFACIUAT SRS PRI At EFIFHGEr9S ke el ements can be
achi eved by etching what shall be explained in nore

FUasthgmo g tit At erlec @98 itHe fAaaEdFiig e drgiidic
ele:ét ntgé roz:g tté}%a'ﬂ ﬁngQQi%e r@eitéilf{eﬁjdsSktcﬁjcdasc ltlhye metal

che at the area or section 63 Is partia
subayiaradtee dv ifttom tthe metalbdisk,. A s showetal figppdatbively,

by ,appl yi n faorce E , .the el neq{ is:%fnl at its
ST 1O GE 195 PO O (g 1 OH o T forclie Slehents or
flat spring-like elements can be executed by the movement

of the Piezo-elements.

As already mentioned above the production of the flat-
spring-like elements can be achieved by etching what shall
be explained in more details with reference to the attached
fig. 1l4a and 14b. First again a metal CD or metal disk 81
is etched, so that the area or section 63 is partially

separated from the metal disk.

As shown in fig. 14b by applying a force F, the element is
bent at its front end in opposed direction to the force F

with a certain transmission ratio.

In other words the pre-stress occurs as described with

reference to the fig. 13a until 13d.

In addition the element, which is pre-bent with a certain

transmission ratio, again, can be coated with a Piezo-
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with a certain transmssion ratio. In other words the

pre-stress occurs as described with reference to the
woigne/0E3@1unti| 13d. In addition the el enent, wROTAM2065/000688

pre-bent with a certain transm ssion ratio, again, can

be coated with a Piezosubstrate or Bi-netal, so that

for sanpl e-sanpling or sanpl e-di sposal the activation

i s possible by nmeans of the Piezo-elenent or bi-netal.

Wth reference to the fig. 15 and 16 the production of
stgweniyef I ni dher £ engatsy shopd g @z%nﬁi(@l&n%ﬁih? gpre

details. Fig. 15a shows a planar structure fo
sl et ¢l spoemt sthe adlelvetoom 1 -pesgibbe doucedans of the
ve jally, ich means on a substrate 81 the nl or
%ﬁ%ﬁ%ﬁ%%gi%¥€¢%aw%% by etching. At the respective

d h el enent 83 conprising.a channel or,
Wb TTET SR oFS LR st ot I 30 nEf o- 7 RRvTEgLHen  &f
11pF vt Dol £1 1 dree deTemavi € Nsth Su i Go&nokighs {1064 app! b Ag

a bending tool. Fig. 15b shows the bent out-of-plane
deftaioks m Esy r vk ureh®7s & relinah $heushdrei Ylafor fluidic

t b t, f ing,the, bent el ene
e 55 O Pl o) Hve % Bort of e | SOt TOHE T L L pe which
ndWeofa appsOxiaBd edy 90 depreesy1 L couise {he,angheeq

can be different and can be in the range of only a few

by efrdenqip Ao e arrfreof i vt noeds 180 kg eetendhe 83
{1 o) i ndi i ruct ure-el.enent_ 83

e e e R S B Y R B PTG e
halles oyt el ity p@S ticubesvidad, ref efendedf owhhenfig. big

to shall be describhed in nore details with reference
er%%JE%P foﬁa%PM%ng 1BfPeH 9 162°5hows i n

cross-sectional -view a netal substrate
Fig. 15b shows the bent out-of-plane nl or pl-structure 87,

Plﬁe,?_

in which the individual elements 83 are bent out, forming
the bent element parts 88, which may have a bend or
deflection in the range of approximately 90 degrees. Of
course the angle can be different and can be in the range

of only a few degrees up to an angle of almost 180 degrees.

The production of an individual structure element 83,
comprising at least one fluidic channel 84 as described in
particular with reference to the fig. 1 to 3 shall be
described in more details with reference to fig. 16a until
l6f. Fig. 16a shows in cross-sectional-view a metal-
substrate corresponding to the substrate-plate 81 from fig.
15. Substrate materials, which have to be suitable for the
applications according the present invention must have the
inherent feature of plastic deformation, which means as a
consequence e.g. metals or elastic polymers, are suitable.

The use of rather brittle, fragile or amorphous materials
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corresponding to the substrate-plate 81 fromfig. 15.

Substrate materials, which have to be suitable for the
wappleiosateil ons accordi ng the present inventi on RUSICH2805000688

the inherent feature of plastic deformation, which

nmeans as a consequence e. g. opetals or elastic

pol yners, are suitable. The use of rather brittle,

fragile or anorphous nmaterial ssuch as e.g. silicon,

glass, etc., is only limted, as deflection in the

sudh raks db nenss 01 dsn Pracdd £aldyc nots Possi Pl eind fedi &
| bb the netal substrate fromfig. 16a is coated e.qg.
A& $ot PR He st tHharpolimensieyers Wracsieslby | yoused
JMd et ching procedures . The pol yner |ayer afterwards
o 'S lpartl ally exposed to |ight and part |%Iijgre \g@“%y
mefesshi b of rd e Exqposkdy pards,isacddedd channedn lbden sides

l.gngi t udi nal t endi free areas 93 wi |l occur, as
“ih G AT GGt 111 13, 09 LY Bjeed afiHy e al
pidweeduess areas 93 channel -1ike capillaries 95 w |

occur, as shown schematically in fig. 16d. O course

e, etsh - - th.si des .and, .
Ty L n RS S B AR P A Ao
ang exdd flory ttwmqrestiunt iverslofing cfpild arsypatednedridd, so

i ch d pen .on .one side only. According a further ,
th\ég%oég}ar?}netol i%tlkles lewscﬁbcg@a& ee%tc?’kﬁﬁcf’cﬂj SF tiedT 3 will
ocuper) pas gt dua et Hgrofid e et@da. 88 etching the

schematically shown in fig. Ibe . Finally the pol yner
HA19 e rRAsd, 9% chataie ke keharamel Llorr icemi 39 aryll
od®fr and NMRAM \&IneRoRased, il vidi ! | $
pr oduced,” as showne sctﬁenatql call yﬂlgﬁ gr%%'ssg%fcﬁoourffse the
etching has not to be executed on both sides and therefore
only one surface of the metal sheet may be treated for the
production of a capillary channel 95 which is open on one

side only.

According a further embodiment it is even possible to
produce a totally open passage 97 by etching of the metal,

as schematically shown in fig. 1l6e.

Finally the polymer 91 shall be removed, so that the
channel or capillary for an inventively proposed fluidic
element is produced, as shown schematically in cross-

section in fig. 16f.

It is now possible to leave open the channel, as shown e.g.
at the fluidic elements in fig. 1b and lc. But on the other
side it is also possible to cover or to bond the open
channels e.g. by use of a cover film as e.g. a metal film,

so that a closed channel will be produced.
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infig. Ibf . It is now possible to | eave open the
channel, as shown e.g. at the fluidic elenents in fig.

woOhowrd3dec. But on the other side it is al so peesidn2e05/000688
to cover or to bond the open channels e.g. by use of a

cover filmas e.g. a netal §ilm so that a cl osed
channel will be produced. At the sane tinme at the
production step of the channel-1ike capillaries by

etching al so transm ssion forces as described with

Atr%ggrgg&% %9 %igt %ﬁe .@%%%%%H% %%Ega%%eghgschannel—like
positioning elements, efc. can be produced.
cabufitibetesr &yf ktwhdingpled spl aransmii seiom fotooest @ses

certain parts can be bent oyt of the two-dinensianal
deﬁ%geﬁn@& &SR i menditdn (Sut -lgﬁ-e&r&ﬂfé*)d gl dances
asbeRdiiRg oSGl 23 cRendiChichd:. anTHRIpreldiceO that the
i nventive structures in the nl or -range will occur.

FuTthéepharar fmomors impdter pdiamees ndawrbelpstducddngist kertain

conventional, mcro technol ggi cal, producti.on .nmet hads,
paEiah CBS PR HSBEaghy G GPehitdg. CHEPTadered (i (1o the
thiekeneneastion i @utlaapd ahe) By achideve theH rd \Hydual

out of the plane bent elenents 88 as shown in fig.

arebi Ny afiosts Nec Hcque $ iy e tRSpIINEENTHYE migtuctures in

common _or .obvi ous _one is to Sihpl ress gt | east part
bt mﬁé’re%né-”r?ﬂg@swéﬁﬁ S “the B?F‘(%nﬁl% %t%héﬁstofu?tﬁ'ur e
st@lctergs Ranusingraderd Ry tor quuventigndgl mildrd s

al so _possihle to pull the el enment al ong a_punchin%}
Eechaic 169 14 Le diFe ARG 106E1 . SAFuAther PR BN (3F
et i@, aRR YR A& ildte 1dQrerAQAIMY, & ifr tierang 16. To

possibility is to apply heat on one surface of the
acdtiewet whe dmddtvileesslt coft af éhemaitnco kardatselaments 88 as
shto%vrr]lSIi%n tfi%r.ce.L’Sbs,o xrtar}:a:LtOI,ltshecebc%rr]%qrb%s may be applied. The
most common or obvious one is to simply press at least part
of the element 83 out of the plane of the structure 81,
e.g. by using a bending or punching toocl. It is also
possible to pull the element along a punching tool or an
edge containing tool. A further possibility is to apply a
roller like tool. Again a further possibility is to apply
heat on one surface of the structure or at least of an
element to create a tension force, so that the bending
procedure occurs without the use of a specific bending
tool. Furthermore, if e.g. a symmetric edging is applied
during the production process of the channel or capillary
like groove as described with reference to fig. 16a to 16f,
also a certain tension force may be achieved, with the

result of creating a bent out of the plane portion without

the need of a specific bending tool.
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30

procedure occurs w thout the use of a specific bending
tool. Furthernore, if e.g. a symretric edging is
wappleioasheduri ng t he production process of the etaumbo5/000688

or capillary like groove as described with reference

to fig. Ibato 16f, also a gertain tension force may

be achieved, with the result of creating a bent out of

the plane portion wi thout the need of a specific

bendi ng tool . The bent el enents can fulfil various

Th%I fbf %rte%tlefnt]é'}&té Q{ég‘% A9 819 vacrq_%tdl%e CT_znt functlons,

di'e- punc I'ecting, etc. Pre conditions
asb@ncb ng:oartaeitelmﬁt rmﬁdlcﬁ—mnﬁzlrs'ui@st reaet . qud taimey i &’dche Pre-

cat ,I%%sf{% Oﬁ:tg%qutchlng rour%(t;d)tt%t#m%? subst rate
pltd 136 Eﬁglaﬁtﬂbaégubafgiéﬁﬂgiéﬂﬂhg-HH% dqﬂfﬂHéWWHﬂﬂb

etching” nakes it possible to produce the 1ndividual
S@S’tgﬂaé:%@rhe@étlfemt@ PHYE ippslsithide aar igfe plvaisth creference

o pf QrBsioon jof, Lhew i crgst Tcl ey makes . Rassibi e to

icl ude | heremt g HiCr oSt Iundi ¢ systerrB e.g.

t e gdf—g canien o sﬁaamxe -1t qetiecd ingl e ltementcgiuquostitié oni ng
hoI es, adjustnent aids, positioning aids, stoppers,
né e ks chdiaats Ay SHERG ST f i g. 17a. Thi s makes it

possible to increase the inprovenent of e.

TheoHAS VM ing tof 3 ATt Iqidsiomatnatt ©F ritfr@ew%&%qr to
tgtg,}cpéﬁx% qfalgé@dlegn dzﬂlﬁl*laﬁﬂ%%lt &N 1%1’1&%@%’&(9”@(%

ust nent or stance- produci ng el enents no further
mjmme@&isij&p$wteemsewlgecbuﬂ—foﬁ1ﬁdm a:lif-?utrartme-producing

bendl nsg step. .has to he 2 ({j
H ni Jeqle%b]rﬂ% o :H’ﬁ%t $ , a%o?%telonlng
al@é‘t | anahah St ance. M@M%@@Eﬂﬁ Sshen ShOWRi g N 17a.

TI'I:LI sg 'ma1k7eas Oiug -poof s- spilbalnee'toBuitncurseuaasleI ythe improvement of e.g.
the positioning of micro-fluidic elements in relation to an
outside system. For the production of the mentioned
adjustment or distance-producing elements no further
process steps are required. If needed a further bending
step has to be applied to bend those positioning elements
or adjustment elements as the mentioned distance producing
elements, as shown in fig. 17a out-of-plane. But usually
those elements as the distance producing elements may be
integrated e.g. within the etching mask. The fluidic
elements therefore include inherent those positioning
elements or distance producing elements and no further
external auxiliary means are required. Those auxiliary
means in addition may include the fluidic channels or
capillaries. In any case the fluid is flowing "around-the-
corner". Therefore, it is possible to create a plate

optimization (which means to reduce the fluidic area).
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those el enments as the distance produci ng el enents nmay

be integrated e.g. within the etching mask. The
woluetssseel ement s t herefore include i nherent tROTEH2005/000688

positioning el ements or distance producing el enents

and no further external auxpgiary means are required.

Those auxiliary nmeans in addition may include the

fluidic channels or capillaries. In any case the fluid

is flow ng "around-thecorner”. Therefore, it is

[ 0. t i Mzat i.gn [ . _
Fu?%%%% G%§£tﬁg{??'fd?gQL%E§§QQ%%F¥%2%ﬁ%fg%ﬂﬁﬁg?fg?qﬁgﬁ“)
flaistige kleofice splafr diig.y Sf Iviecricf |aficdirc devicddsofwdidg a

9 , .17a is. shown. In other wards a .plurality of .
O IRZA1G 3t U FUPES T g i St RE S GHci iy e -producing
elehRARRY,S s tHRHRALY,S pRAH HIBMPN G NALS e 8 C.ciBbd&tacked
stacked by an adequate positioning of those bent
bya@gi lacaayayar @Sl%i-i@%e@ ithosss ket @ustiddtas vy parts.
(] of ... t res (w.t WM ; _
TR PR L BT A o el M gro
stimyeentriesn (weftér o1t orirdhcard fwistirajet ures for the
transport and/or the transfer of very small anounts of
Ad iaQuiedslyi mdrhe diledantbolle rarRgeraAs:ran exasmt oo afefers to
sanpling blood a needle like tip having a |l ength of

Nl 5gd ItMSEARBETESeEON FEWFaERSS0 Athansken ddifafirangter

[ | 00 - th ill h
o8P RS0 5 RN 8 NS Bonce. 5o

arC apdanlpAley vy en.ithg @flcldw edme .1{The wiPpuHdviaig a
bl ood to be sanpled can be in the range between 2m

O&ni® -9 -THESE GPdl (Res BSE! oft o UFsE- Tt Rt e~
T PhG: e it Snvah R et YR e -
wildgst IdfCtgh ok itnke- dIBNIA0N@E and the depth of the
capillary may be e.g. of about 80 um. The amount of blood
to be sampled can be in the range between 2pl and 100pl.
These values are of course examples given for the better
understanding of the present invention and therefore the
present invention is not at all restricted to the mentioned
values. It should be shown how fine or small respectively
the inventively described micro structures are and witch
small liquid amounts are taken into consideration in the

present invention.

The big advantage of the present invention is that sampling
or sample-disposal "around-the-corner" is possible with
using the bent nano-or micro-structures. By using the
inventive devices or elements respectively or structures

sampling or sample-disposal is possible in spatial or
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values. It should be shown how fine or small

respectively the inventively described mcro
weoennwsmssuees are and witch small |iquid anbunt sPaAT&H2005/000688

taken into consideration in the present invention. The

bi g advant age of the presenbgi nvention is that

sanpling or sanpl e-di sposal "around-the-corner" is

possi ble with using the bent nano-or mcro-structures.

By using the inventive devices or elenents
diespetsiael yeof BiRUCSUr&smSAMIANg K5 Sadpl - £ spesal

IS, possible in spatial ordinensional very |imted

dLHHF tGhLe Fuided or maved earas kel cam desyos teatoror

ppved : a:ﬁHﬁﬁt { | espect.i vel

° fTom mﬁ@é%%%én%’e as t‘A(F)HanCg1 ggan%%eggfé V\l;w?%hteo be sé'mpled,

wisigtpl § fripelsi Bissent s sdrityl ¢ ey sampldangplofng sanpl eamghe.
fluidic elenents and structures which are shown with

TheefEleinties tal drentfd gand dirddt e wili@s 4he sdesetibeth
rE%oduction nmet hods are of course only exanples and the

rESEHS iR EftS ont9s dt© ak’ A% WSk 13 ke tdrscribed
phd i n SO, &) emNt S %ﬁﬁ%ﬂl %}Péég&féjé” q TS
f e

igures are only used for t etter understandi ng and
Phepediinvntelan ihealsedt radtlerliiatist fdbrtd hehqrmetéon

| widic.elenents or .structures. respectively are of
Sh_g{)wunfr seeul e(r%%et%ﬁg! M C{]eoijs Yo metdl £ roorceeqlﬁ%iﬁp‘c%ef y#ré?%?eﬁi tare
orily alssol pssitie bdiair aindastaraiitd aldy ol asddttion e.qg.
ceram c-material can be used for the production of the

HhiewveRd weta et S o e s s peleti Vel gic elements
o WHARHIS, o dgedioly ASS S A ddape Cl
capillaries apeﬁﬁged, igﬁat the ends o qyﬂ%'%%qfﬁé to
meddisc ey redediteld idad-yiniquss,.  ddgelsessl sndxys sitlad ghthautat
tips, .rounded or_.waved or, serrated ends are
l%%gtig%§}%§¥%¥n§ia8tlc ceramic-material can be used for
the production of the inventive elements or structures
respectively. Furthermore it is not essential, if open or
closed capillaries are used, if at the ends of the liquid
devices needle-like-tips, edgeless ends, straight cut end-

tips, rounded or waved or serrated ends are arranged.
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1 . Device for sanpling, transporting and/or disposa
of fluid nedia in the nl- or m-range characterized in
woOhede/0a846li N a substrate plane at | east one PCT/CH2005/000688
| ongi tudi nal extending strip |like portion is bent out
of the plane of the substrate, which strip |ike
portion is provided with an open or closed groove or
capillary respectively and which is bent or accurate
at |least at one location out of the substrate plane. 2
Devi ce according claim1l characterized in that the
groove or channel respectively is open and is arranged
at the inner surface of the bent location. 3 . Device
according to one of the clainms 1 or 2 characterized in
cidalst he groove or channel respectively is open and is
arranged on the outside surface along the bent
| ocation. 4 . Device according to one of the clains 1
to 3 characterized in that the groove or channe
respectively is open and is arranged in the inside
Lsur ORGSR 4RT 158 bifd het RASP T S0F 130/ OF ShEPBERE OF
tiomn: . 5 I Ce_ rgi ai
s 1 T Tr Thal s Last ore STria T kg mhat
whorin on swnprises ptaheast beesendnéntonghtetiithg open
or closed capil]ary-like. |iqui roove, or _.channe
Fhafalie vef 01 oL R i ob T e e P8 CREpRRE Blane of
t 186 COlISH then £ ®, | Wisi @PPst €851 DIRE PSLLBSn€id. provided with an
needl e-1ike, straight-lined cut, tip-like, at |least
OREMRE BEPISEi FEPRVS hRpetlP i blpHEdrespect svel pegpdewhich
1 Q05 di ng 10- Qe Of 4 h%gé@lg%‘ 311%0150399530539 58deha
that the substrate and/or the at [east one
substrate plane.

2. Device according claim 1 characterized in that the
groove or channel respectively is open and is arranged at

the inner surface of the bent location.

3. Device according to one of the claims 1 or 2
characterized in that the groove or channel respectively is
open and is arranged on the outside surface along the bent

location.

4. Device according to one of the claims 1 to 3
characterized in that the groove or channel respectively is
open and is arranged in the inside surface as well as on

the outside surféce of the bent location.

5. Device according to one of the claims 1 to 4
characterized in that at least one strip like portion
comprises at least one end into which the open or closed
capillary-like liquid groove or channel respectively is

extended, which end is shaped according to its application
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portion or needle is consisting of a plastic formable

material such as e.g. a netal or an elastic or plastic
weoabosrmss4617 . Device according to one of the cParwsi2005/000688

to 6 characterized in that the bend-angle is in the

range between 0 and 180, preferably in the range

bet ween 60 and 120, even nore preferably approxi mately

90. 8 . Device according to one of the clains 1 to 7

characterized in that positioning el enents are

orpﬁgg'ggdeag.EHgghgeQQE%étnggEagéh@LﬁgﬂganEugortip—like,
sanpl e-sanpl’i ng or sanpl é-di'sposal respectively. "9
atDeenee adoordi hglifocamelef shheedl arpsntietip &tc.
characterized in that a plurality of strip like
6.por beonsei acpoevidgdtbnonae of the dewiae, 1whbch
conprise at | east one groove or channel respectively
chgracheriesst ipatnast thke SYOEEILEN S SFERE &be 6 tRast one
pokkang af. E%%digbigr@Bﬁs@%tﬁﬂ%BQQVbC%las%QC PeVhE®1e
according to one of the clal 1 to 9 characterized in
matkati adeedlce- kiske . gi.pet tmesadndirornt iep alsithke st ipd alsithe
ortions are provided conprising at |east an open or
po@V@?&d channel or groove respectively in the nl or

m -range and at | east part of e portion re bent
7. gut DB e R0 SCEREE R S0 561 ZHE OF LRE RLAIGR h device wi th
charbendangle iip thatr ange pheliweer1@ anrd i38@hprefrfabl y
in therange between 60 and 120, even nore preferably
bewiwvelenaf) amngl 6 86f, appebxiabt el in 90he 1tanPevbebween 60 and
according to one of the clains 1 to ggaracterized_

1ZPnrt%%%nam%r%r%f?F%r%?lbeﬁ$pﬁ%¥%m%hgfgr

8. Device according to one of the claims 1 to 7
characterized in that positioning elements are provided to
enable adjustment or alignment for sample-sampling or

sample-disposal respectively.

9. Device according to one of the claims 1 to 8
characterized in that a plurality of strip like portions is
provided in or on the device, which comprise at least one
groove or channel respectively and at least part of the
portion is bent out of the plane of the substrate of the

device.

10. Device according to one of the claims 1 to 9
characterized in that needle-like pipettes and/or tip like
strip like portions are provided comprising at least an
open or closed channel or groove respectively in the nl or
pl-range and at least part of the portions are bent out of
the substrate plane of the nl- or p-device with a bend-

angle in the range between 0 and 180°, preferably in the
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instrunments are provided conprising peak-1ike,

needl e-l1i ke or tip-like ends such, that in a further
wdevieta34er structure touching or engagi ng at  PCT/CH2005/000688-

predeterm ned | ocations liquid sanpl es can be sanpl ed,

can be di sposed or can be_tpagnsferred. 12. Device

according to one of the clains 1 to 11 characterized

in that the device or its substrate is at |east al nost

circular, of square-like form of hexagon-form and/or

raigd-Bdtkeerl 350 RaVd CERTC oLl e .
to§éi2 characterized in t'hg%‘péfrphgm%?ep-l [ k%rén@eg%ﬁléﬁ}ﬁae&

argfl ek | R SHdR LY W0 strip i ke portions are
resilient prestressed arranged in or on the substrate

llof theyvideyissesoridindStiraicing e fariteiaiianignsatl |teasto one

i di ¢ device caording to one of _the clains, 1 to 13
c@ofrjécgaer%p Z|ena_g,l_ri ?Cj}‘fasqtpoal't %r?%i%%)%a’?o%?l_?@%iﬁr
i aner T 15 e ki deRBSdor@e Stdd prdd ke pesti g d by i ke
an open or closed groove or channel respectively,

O HaRictidis AfS Pudat el dasta diertshes pevikes porti on

) Vice 1.S.. t..at_Je o) .
° I oucﬁ%ﬂoeﬁ%uc(ﬁ{ﬁ?ﬂgjtf teﬁqed %olﬁ?oan@i%g%d}ﬁée oujtné]o(f Jt%%atlons
ligiist restre Il sarmerofbd hmnpelspictdare evdigooddd or can be

Arr enent for sanpling fluid nedia using a fluidic
t%ﬁﬁﬂggxéégording to one of the clainms 1 to 13 and/or a
str accordjng to claim 14 conprising a panel or

1 bct ure ,

i sHISRESPFETEINY P In&yath Tk Brdimst e itrdidd dual
crfrefearabl et rial dhatl It efidLW arsdd ks%kﬁé{efét‘?é 00

(23, 23") as nedia sourcegaprovidgd'for the correé%?%ﬁ
legtstsanploss. cigcurestessl fasruatee- produttimon of feyon-form
arld AY9iG evi68 oF
13. Device according to one of the claims 1 to 12
characterized in that the tip-like, needle-like or peak-
like ends of the strip like portions are resilient pre-

stressed arranged in or on the substrate of the device.

14. Structure containing at least one fluidic device
according to one of the claims 1 to 13 for sampling,
transporting and/or disposal of fluid media comprising at
least one strip like portion with an open or closed groove
or channel respectively, characterized in that at least one
strip like portion of at least one device is bent at least
at one location such, that the portion is bent out of the

substrate plane of the respective device.

15. Arrangement for sampling fluid media using a fluidic
device according to one of the claims 1 to 13 and/or a
structure according to claim 14 comprising a panel or disk-

like plate (21, 21’) with two or more individual preferably
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structure respectively conprising the steps of
produci ng at | east one individual |ongitudina
wexbmrds4sy el enent or strip like portion w thi RC&CH2005/000688
substrate by etching, punching or the like, of
produci ng si mul taneously or, ?n a further step along at
| east one elenent or at |east one strip |like portion
at | east one channel or capillary |ike open or closed
groove respectively by Iithography or etching and of
=ENUAA Bld fStoRanh A NG AP QL dOT A 60 pu of
ane rat’e, at one ocatlon
mebgdaplsmainaes qixaﬁtﬂded)rfdmdﬂwlcgm}refcﬂmmgaﬁ anidiees .
production of the so called out of plane device and/or

161 r plddess ¥bor RMCcessoantargi /F t:0 30 dlMiklic device or
characterized in, that a plurality of |ongitudina

Stéﬂ%%dfeeﬂ%i‘t‘ée]df %Qni*l:flblsrlt% ty t5RS ftfe producing at
ﬁg%ﬁ%d’lﬁ'&hﬁlhlﬂle %eﬁ&% rﬁcﬁqq J &ident or

trate and are di nect e romthe substrate at
sttml@ dpipes igeer teineh anidctihata viuldd trate |masttatoistg ofpuhehing

el enents or strip |ike portions, |ongitudina
Q%Qﬁﬁ%gi 'grooves or channel s are produced, which

ofexdrihdind hei it pfedhel gle@mem offporid Ostami £hong at
di sconnected fromthe substrate and that at | east nost

legist Rl SEE f% Henkedsth e tHe B ahkdfPeHeion at
e%sbét&?é Ghfn Axeaé#% PCRLLON, nt&e @i&é@cﬁ‘tg%ove

portion so that ose el‘enents portions are
rdrgrEctarvelrye Uat dﬁtﬂtogﬂa@@sﬁrté]@:hnm@tam out of the
:glane of the substrate to oduce the so called out of

SRS i o LRRE 0Pt URh Uree 181 ST idh Metior W et ¢
tHNg10ind her clrpd e ot d,/, aches st eft zegk | Ibcé’th;@(t)ntw

bend out procedure of the
plastic, elastic or mechanical forming for the production

of the so called out of plane device and/or structure.

17. Process according to claim 16 characterized in, that a
plurality of longitudinal extending elements or strip like
portions are produced, which are connected at one end to
the substrate and are disconnected from the substrate at
the opposite end and that within at least most of the
elements or strip like portions, longitudinal extending
grooves or channels are produced, which extend to the end
of the element of portion, which is disconnected from the
substrate and that at least most of the elements are bent
out of the plane of the substrate, at at least one location
of the element or the portion so that those elements or
portions are bent or arcuated at at least the location out
of the plane of the substrate to produce the so called out

of plane device and/or structure.
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el ements or portions is executed by neans of a roller

i ke el ement or by pulling the elenents or portions
wahkasgsawl edge of a bending tool. 19. Process aCT@HDOFY00688

to one of the clains 16 to 18 characterized in, that

the el ements or portions arZ eedged asymetrically

either by the production of the elenents or strip |ike

portions or at the production of the grooves or

channel s respectively, so that as a result due to
18t.ensironeker eesprtihegekenents odr tper tilanssadé benfl 7out

of the pla e subst ate Use of the i ce
chaEesrarnger 80 18ne tBR T hESC PRI OB SR e e s Bhe
elehe%fsu L& ?%QQ&@H%Q ils0 eecle@mmew b m@Rnd LENGEFRNMer like

according to claim15 for sanpling of fluid sanples or

elenendi spobal PUfl lingi §heawpleaenter odi agREsONE ad@ner an
anal ytic.pur el ned|cal phar maceutical, chem ca
edgr ochgﬁgggﬁgpro%esses 21, Use of t he process

19pr%%&%%%%n%%F%g§lgglIESO%%a?EB& g %%Ffsg Egeﬂéh out

chefraphtanre zelr Uel, UkeSt the elements or portions are edged
asymmetrically either by the production of the elements or
strip like portions or at the production of the grooves or
channels respectively, so that as a result due to tension
forces, the elements or portions are bent out of the plane

of the substrate.

20. Use of the device according to one of the claims 1 to
13, or the structure according to claim 14 or an
arrangement according to claim 15 for sampling of fluid
samples or the disposal of fluid samples for diagnostic
and/or analytic purpose in medical, pharmaceutical,

chemical or biochemical processes.

21. Use of the process according to one of the claims 16 to
19 for the production of so called 3D structures or so

called out of plane structures.



