WO 2006/ 053461 PCT/ CH2005/ 000688 - 1 Bent mcrostructures The present
invention refers to a device or an instrunent 5 respectively for sanpling,
transporting or dispensing of fluid nedia according the introduction of
claiml, awWoRwe/@s#Gluct ure conprising at | east a devi cep@r/CAZOS/000688, t he
use of the device or the structure as well as a nmethod for the production
of a device or structure respectivelya 10 For sanpling or dispensing
respectively of fluid sanples, such as in particular of fluids in the
analytical field such as in particular medical or pharmaceutical field
anong others so called pipettes or capillaries or multiple pipette

m crostructures are used. In the course of 15 increasing the efficiency in
anal ytical |aboratories, the econom zation and due to snaller sanple

anounts i rbetnhé ﬁicfricgltgugw o4 he used instruments such as in particular
pi pettes or nultiple prpette structures are getting finer and nore conpl ex.

For this purpose e.g. fromthe firnms 20 Zymark or Caliper nmultiple pipette
structures are offered conprising up to 384 so called pipette tips for

sanpl i ng nounts in the range of .2 tq 100 nl. In the EP 8.369 mcro
fluidic sy %ﬂﬂgegﬁgtp%8§%ggﬂgn R ggnabgeﬂég ?% %90%%§E§§%5F%systens '

i ncl udisng drEelive2y $pri sgmpl Obes,tddmapoirnchyder adispasdimnefcapil | ary
channel . The proposed spri beans wi.th jncqoperated chapnels as e.g.
stressy ng%gpx%g% acGFGBrag%9 AL @H§%F§Be°gh%ﬂa“?gﬂbé%ed. The channel
Spring praRes ¥te w@tih2egdednpni oimg Rix tlddshl anaeti88i 6r W 20106/y053461
PCT/ C1120051000688 _

the use of the device or the structure as well as a method

for the production of a device or structure respectively.

10 For sampling or dispensing respectively of fluid samples,
such as in particular of fluids in the analytical field
such as in particular medical or pharmaceutical field among
others so called pipettes or capillaries or multiple
pipette microstructures are used. In the course of

15 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

20 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 3692 micro fluidic systems are proposed,
which can be used in micro array systems including channel
25 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

Ractitminaclania



2 substrate by using specific production steps by covering the substrate
with a plurality of layer coatings, so that the spring properties are

achi eved. The subject of the present invention consists in proposing 5
further reﬁ%@ﬁgﬁ%“%r increase of capacity and the posBGHECH2008/008688i ncr eased
automation in mcro-technical process steps by using Nano- or M crosystens
as in particular in analyses, the execution of test series, sanpling,
sanpl e di spensing, at capillary-electro phoresis, 10

capil I ary-chronmat ography, etc., etc. According the present invention it is

proposed, that, instead of a "straight" device, a plapar 2D structure or
channel spP#PRfIRiGh&Y #Fﬁ&ﬁgéaeﬁh?bgapﬁﬂékﬁqﬁﬁPeS§§g5r BoSBYSr Wi hin the EP 1

388 369, ipfndhauuit el widhoq, pdubiit Prod S Afguabathihyk(i sodeniee or a
corresponding fluidic instrument respectively or a 3D-structure is used.
E.g. an obkeofppinheoronetieg aeei eehiefedanpl ing, transporting and/ or
di sposal of fluid nedia is proposed, conprising wthin a substrate plane at
| east one TohagsukikataloRGhexpardieny sRYeptidkCQp@isiten IncBAPPPSI®Y a |iquid
channels = sUEM,&S AARGLE O 3.6800LL &Y d4he ¥y RRdLR Tespectively for
sanpl i ng or dispensing, Which i 5 bent or - arcuate de5|gne8 at | east at one
| ocati on embesihihitoutobfindree splanetafat i sitbsticatetezbniBeht” in the
sense of the $reseq; inwgntio% ngagg_tggqu%uos of an ggitkally, essentially
pl ane subsPFRreSS & FP% O¥%s e ifaf 873r e2 5t VUt AR By &Fchfng a
t hr ee- di neparon@klastirucingle seas baenepsouiticed dfy testpeerrfies, bendi ng acti on,
the bent parts_of the initiglly plane substr.tejpr%jec% out .

sampling, sample dispensing, at capillary-€lectro phoresis,

10 capillary-chromatography, etc., etc.

According the present invention it is proposed, that
instead of a "straight" device, a planar 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

15 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

20 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.

25 "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



WO 2006/ 053461 PCT/ CH2005/ 000688 3 of the plane of the substrate. In
particular capillary channels or grooves can be produced which either are
running into the substrate plane or also out of the substrate plane. 5

Sur pri si ngWP 200saggai nst any assunption it could be praaEvcHI0S/@¥EEr | MENt S
that the flowin e.g. so called capillary grooves and in particular in open
fluid channels al so works "around the& ecorner” in the | and nano litre
range. The open channel or the open channels can be inside as well as 10
outside of the radius of curvature at the |location of the bending. The sane
of course is valid for structures, which consist of a plurality of devices
or instrunshtthe edpast pfethe sustehtry Ilnqoedténuhnael caphliy mcro litre or

nano litre C rLSLN t t Aty | i structure
respecti ve‘frg/a%argeal%?(;%ﬁogggog%%vgéﬁlkfé oesdu%?hgﬁ?gga‘g?ﬁ%é%)ﬂ% ét he fl ow
charact erisinmcirgf inte theusdbositdtie glenecap kllapyogtoovesher fluid channel s
is dependent on . .the . geonetry and the surface finish or coating 20 of the

i nner wallséhHFEﬂﬁ? Hq%ngase of a water based solution or a fluid the

surface is,preferably hydrophilic and case qf a,pore oily fluid {he surface
char ac?ser i3 ?%rli?n%yeﬁégaﬁg?l%)? SR AR ilgg(.:o dag%e?f%‘?vaﬁdt comment ,
one can s@y,edpwlinidhe sceRbhacthangl & hiet ween thechlued eagilhery 25 surface
should be small. Wthin the prior art so called 3D structures are known,
where capi TRV 6 18appringiate PorREy iftiddarBrBrelsr2b3QetP Ot o a so

called "outz0fs 0l ANR" SLhuGhULg e ©9and nano litre range. The
open channel or the open channels can be inside as well as
10 outside of the radius of curvature at the location of the

bending.

The same of course is valid for structures, which consist

of a plurality of devices or instruments respectively

including liquid channels in the micro litre or nano litre
15 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
20 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 oilly 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

25 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.



t he channel spring probes as proposed in the EP 1 388 369. WD 20061053461
PCT/ CH20051000688 4 For these structures the production costs are very
high and also the production nmethod is conplicated and error-prone. In
addi ti on WORs©Os6f such structures closed |iquid cReERCH26805[080688 t 0 be
used which nmeans within the prior art 5 often so called closed capillaries
are proposed. In addition for the spri rg probes as proposed within the EP
1 388 369 multi structures have to be applied onto a substrate to achieve
the spring properties. In contrast to the today usually used nmaterials for
the 10 production of pipettes or capillaries i.e. for the production of
the devi cEPIproEEScaLEEEPRERNGER NP NCHSEAPT FATERL2HR BRIBHAE @nes

compri si g RPlEabibuaol s 9 h&dtoa s IBRPLYBROLE ASIPECidnald Y ef erably
plastically formabfe material as netals, at l[east partially plastic

pol ymer s dind at8ithensafith aseneisel uslalsityuconpesschgsenl yiana | ayer. on one
side the production_of the inventivyvel ropQse e ts_ or_instrunents
such as Fﬂﬁﬂﬁﬁﬂggsaﬁavga%?ﬁ? r?%ﬁﬁ(ﬁﬁlééf%ﬁﬁggeng?gétgﬁ%éPE%éﬁuég} sinple, as
t he el smrerdifredr sol Bl leoedl Ss€dgEpisilagiebeatkupdopbaedel Bn usual | y consi st

20 only of ope . .layer and can be bent in a sinple nner, | addition a

met al band“ggﬁ & %Qédta§ SPHHRY PLRFCRSCRAC BSeg?géf%Hnbgh%sing wel | - known
l'i thographyp pr 3g@sses &ULHiastr&cirddy hARaNEc0he €hEPL DEA téntY aduce the
liquid channels. It s possible e.g. to produce open channels on one side
or 25 bot FUdsteatsr ta 3AplLevaeti BN JaREOPEFEREP  nore closed channel s can

be produced by covering the open channels wusing a film The possible
productioh“bﬁb%@§§é§ tér thpetoday usually used materials for the

10 production of pipettes or capillaries i.e. for the
production of the devices proposed according the present
invention or structures comprising a plurality of devices
or instruments respectively preferably plastically formable
material as metals, at least partially plastic polymers and

15 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 or
instruments comprising the fluid channels usually consist

20 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

25 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.



production of the inventive elenments or devices respectively like i.e.

et chi ng, punching, bending, etc. WO 2006/ 053461 PCT/ CH2005/ 000688 5 shal
be explained later on with reference to the attached draw ngs. The

advant age ovoedeosnat r unents or devi ces proposed accor geTygrbSqGES ent
invention is, that sanpling or 5 dispensing of a sanple is far easier by
using a bent or arcuated elenent, sdch as a pipette or a capillary
including instrunent, as it does not have to be noved against the substrate
surface in a nore or |less perpendicularly manner, from which substrate a
sanple has 10 to be renoved. It is e.g. possible to nove the pipette or
capi | | ary sheludbegexisddiced rameanensviteh mefemmdeess itheaatpacheédiel nmanner
over the syrface of the substrate for renoving a sanple. By using an

i nventive StPULTEYe also at linited dinensional conditions at the sane tine

a plurality 15 qQf sanpl es n he renoved or djispensed in a sinple nmanner.
Thg 3arigu§h§d9 FRRREE &t ¢ ilﬁ§§ﬁPW%%F§ ?ﬁ(ﬁﬁﬁiﬁfﬁﬁgﬁqaﬁ§eggrpelenents

respectiveb¥casayell t18s gty Ueldhesoshad) heat edulpaiingdoikn nore details
|l ater on with reference to the attached drawi ngs. 20 Furthernore a process

i s desc?i b8dSPBRSERHPPT Ry, SamBlEndSofBF nBR2RY RY HSPenSi R§R6f OFl uid media in

parti cul ar 5 rByatsd NG deh B RHTRRL LOPede ey i S % Uaing ag0ve mentioned
structures. According to the inventive process a pipette or capillary such

as a needl éngiudingriresurwiendonss $itngoas 2BopI haed ity kef Meivget t es or
capi 1 ari egghsnupetnanduddiedddishrchde! IANSARSISDAING a | ocation at
sanpling or “dispensing a
perpendicularly manner, from which substrate a sample has
10 to be removed. It is e.g. possible to move the pipette or
capillary including device from one side more or less in a
parallel manner over the surface of the substrate for
removing a sample. By using an inventive structure also at
limited dimensional conditions at the same time a plurality
15 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.

20 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

25 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.



sanple, which is arcuated or bent respectively. W 2006/ 053461

PCT/ C112005/ 000688 - 6 Further preferred aspects or enbodi nents of the

el enents, devices as well as of the structures and the processes

respect i veWV{ 280605¥8hbr act eri zed i n dependent cl ai ns. ThPCTCH2P54000G88iSt r unent s
or structures respectively 5 accor di_ng6 the present invention are suitable in
particular for diagnostic or analytical processes in the field of

chem stry, medicine, mcrobiology, pharmaceutics, etc. The invention shal
be explained in nore details with reference to the attached drawi ngs. 10 In
t he draw ngs..Fi.0. - ' I SRSl [ odi of a bent
fluidic chg%$ﬁﬁgéﬁg%f%efékgnggggbgﬁogfin pefgﬁgg%i§g gﬁgmg%gﬁ?ﬁg ements 15 .
conpri si ngdev itesstlas stedpged st bfi- £hd, sEryct Besardd3lthehpwocaspesspect i ve vi ew
a bent el epent conprising.a tip-like.end, .Fig. . 4 b _liquid reservoirs
" per spectrRe G ST Re errzsoPr b ara I sieehd, Baleing. 20°R g, ac
shows a se tiqg al on Lin% I-Ingf fig.t4(%:an% Q, Fig.iégland 5b show in
perspectiv Si W ’sﬁﬁﬁléumﬁnnﬁrgfo% R e SPPICG & enent into a

fl eece r acsoyDien tdleeprrRisen25ikivgnt Hen adk Guithdlesdhepaktéablyri n

D e M f o ignast i@ Rem819t18al ' Brded sl A,PERE ¥R.5808£053461

chemistry, medicine, microbiology, pharmaceutics, etc. The
invention shall be explained in more details with reference

to the attached drawings.

10
In the drawings:
Fig. la - 1lc show in perspective view embodiments of a
bent fluidic channel,
Fig. 2a and 2b show in perspective view bent elements
15 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,
20 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,
25 Fig. 6a and 6b show schematically in perspective view

the dispense of a fluid from a bent



7 fluidic elenent in accordance with the principal of a fountain pen, Fig.
7 shows schematically a so-called nultiplex array with m xing zones,
produced by the 5 use of fountain pen like fluidic elenents, Fig. 8a and
8b show t MEO2IYe{8FM6L r ansfer fromfluidic device to fl ecuicHeswiess by
overlapping contact of capillaries, 10 Fig. 9 shows schematically in
perspective view the transfer of a-ffutd between two fluidic elenments by
use of additional positioning elenments, Fig. 10 shows in view fromthe top
an exanple of 15 a steel CD, etched on both sides, out of which for the
production of an inventive structure needle shaped fluidic elenents can be
bent, Fig. 11 shows the stflueidie greogutednoaccotdamee wAFhCHhef fig. 10 from

i de i ti i . Fi 1 t t t iml t
a side in perspective vie 55%%§§-%”i§3%%ﬁgtgyﬁ £$£ structure simlar to

the one shown in fig. 11 H show an astic flat spring like
fluidic 23, el nt arrang CD i.n vi from 1l sectiona
Vi ew seen E%§h1 he side aggagglééﬁf%ﬁﬁﬁiggggl%ygﬂségi;eéu1 l§6§§/053461
PCT/ C112005/ 000688 - B  array with mixing zones, produced by the

5 use of fountain pen like fluidic

elements,

Fig. 8a and 8b show the sample transfer from fluidic
device to fluidic device by overlapping

contact of capillaries,

10 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

15 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

20 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
25 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



actuating elenent for the dispense of sanples, Fig. 14a and 14b show an
exanpl e of a nmechanical transmssion at flat springs for the 5 production
of a structure according the present invention, Fig. 15a and 15b show a
pl anar m cwo-28e6/05846Ur e produced in conventional nmannerPCIACHAPI008688 a bent
"out-of-plane" mcro-structure, 10 Fig. 16a to 16f show a possible version
for the production of fluidic channels 4n inventive fluidic elenments, Fig.
17a shows a micro fluidic-device with bent distance elenents, and 15 Fig.
17b a stack of a plurality of mcro fluidic- devices as shown in fig. 17a.
In the fig. la to lc schematically and in perspective view three

enbodi nents are shown, how actfuatiigioc edhmane| feanthre dignenfgedion an

i ndi vidual fluidic elenment s%‘( %;Je%d_t he 20 corner" of an inventive fluidic
structure. Fig. la shows a ént €l ement 1 conprising two |layers with a

cl osed chanpel , . ,conprj si,ng_.a bend 2. Fig. Lb_sho . one | ayer bent el enent
3 conpri si %%n 1o e 'iir%ﬁesrho%haélnr?éﬁamﬁh?hog enc o?&ec.c%l. approxi mately 90
25 degrees. Fig. lc finallytsdroms ssioneakayesat beptiedentor the conprising an
"outer"_ open channel and a bend 2. WO 20061053461 PCT/ C112005/ (3100688. -9
Fig. 2@ and 2b show each a BEMUHH G, 2WAFERCTRrheagferding the

present invention,

Fig. 15a and 15b show a planar micro-structure produced in
conventional manner as well as a bent

"out-of-plane" micro-structure,

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

inventive fluidic elements,

Fig. 17a shows a micro fluidic-device with bent

distance elements, and

15 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-

20 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. 1b shows a one layer bent element 3 comprising an open
"inner" channel with a bend of e.g. approximately 90

25 degrees.

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

comprising an "outer" open channel and a bend 2.



| i ke shaped. Fig. 2a shows a bent needl e-shaped elenent 7 wth an inner
open channel and a needl e-shaped tip 6. Fig. 2b shows a bent needl e-shaped
elenent 9 with an outer open 5 channel and a needl e-shaped tip 10. The bent
fluidic el woaeH584ehped as a needl e can be used for. saf§IT/CHEOOYWHPH8S - -
well-plate or for the direct sanpling of body fluids or the dispense of a
fluid into a human or aninmal body by @ercing. 10 The bent or arcuate
fluidic element can al so be shaped as a tip end, as shown in the fig. 3a
and 3b. Fig. 3a again shows a bent tip 11 with an inner open channel and an
even cut tip end 12 while fig. 3b shows a bent tip 13 with an outer open
channel canpy.i Kangnan2evehogutath pr erehtlélegain ¥bichels ippddlee el enent can
be used for, sanpling froma,well-. lLate. The.tip, end, has o o be di pped
into a fl ’d‘ea%glapte s FASr | PAr PP falolqeé% &3?%9‘?& g%%]f’??/.e mecnr!otyuri:e ot her
fornms or designs: @hnrt opelr cheeke-drika elkedestshapedpossidl eFisuch as e. g.
el ements conprising a sem -circle 20 shaped en risi ng ends with a

, CO
wave- st r uctirdioshe &5t aredicsthanprd é?%ﬁ@ﬁftsgn’dﬂrt ofPreSeta fi I lary or a

pluraligy ofaGanl ldraf iesevhilehsARYde 1 agedTee BBAR, fasiddescri bed above.
Wth the use of experinents it could be shown, that the _25 flow "around the
corner” i relemantaulsdapsids @swit Readke ofan HsenseduifarchanRelRI wWords perfect|y.
It is irreleyvant;. 4 0 | s L&ARIS BEYbokS PDuilg dPngfe or the
outer | surfarn Biatg,on,e8roPas, S1ANE AR d S bty BMLEE 00 ' 10
In Fig. 4adsspensticdald fland intpea spawn ve winéwaad hetly-by

plercing.

O

10 The bent or arcuate fluidic element can also be shaped as a
tip end, as shown in the fig. 3a and 3b. Fig. 3a again
shows a bent tip 11 with an inner open channel and an even
cut tip end 12 while fig. 3b shows a bent tip 13 with an
outer open channel comprising an even cut tip end 14. Again

15 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

20 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
25 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.



plate disk 21 as liquid source is showmm with open grooves 23 arranged
corresponding to the circle-round disk as «closed circles. The open grooves
23 are fed through so 5 called well-reservoirs 25. The sanpling or disposal.
of sanpl e?%&?oﬁ‘g’é“%f the fluidic el enents as shown e. gPCT/GH2005/400688 t o 3 can
happen in the follow ng manner: a flat disk, as the well-plate-disk 21 with
open grooves 23, as shown in fig. 4 $@rves as a |liquid source for the
fluidic 10 devices. The sanpling can happen via dipping of the fluidic
elenments 9 (only one elenent is shown) within the grooves (contact with the
fluid). I'n doing so the capillarity (capillary force) of the bent elenents
has to be li dger 4ehamshehetiberlbf atﬁ?bl@r@@ﬂésecwﬁf%hvmvé artsandged on the 15 .

di sk. This nqy %ae&egl g lP&u#%'&gnﬁﬁpﬁge% §9€Le §$5i9%5r§¥§§ﬁ§5 or bigger

capillary aspect propor I ons ensure grooves are
al ways fid3 edrangedf turdespodndsngries ejweedltolaframg@ @t shexk wel | .

reservoirs 25. These_wells may be filled co ntional, 20 net hods, e.
by using PRk SiTFhESi i?e %ﬂe%egq&opvtes ?{Batalrg g : lﬁr%lé B Gi%ted so thatg

sanpl i Bg i&alpResWRIe-2bseay¥itoCcRS | Gﬂ'hearsﬁth@(ilhljeoﬁldifaslﬂ)@ﬁaildxﬁ grooves. In
fig. 4b a sim]lar panel-like well plate 21" is shown which in contrast to
fig. 4b do¥R&fe byt PaPgRE- FRaeflundicrdGrests3as wiiew of ed cotfhect ed t o

edged vel | eygesar v ras cAnR: héﬁ?éﬁ' metrséalﬂoqu@agolfnaﬁﬁ@fd sappies can be
executed by using fluidic elenents (only oné element is shown) which are

di ppi ng i Ak, hélsglt@@VE’@lQSPlaS?nﬂ%ﬂf 2o wilkh oBPBKIFPRESH|aie 3B of fig. 4a
the panel -Li k6 alatg 21 Qb Y0O52006/ 053481 EGLACELP0p/ PRO6BB, 1 g1 L

10 devices. The sampling can happen via dipping of the fluidic
elements 9 (only one element is shown) within the grooves
(contact with the fluid). In doing so the capillarity
(capillary force) of the bent elements has to be bigger
than the one of the grooves, which are arranged on the

15 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
20 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° 1is shown
which in contrast to fig. 4b does have straight-lined

25 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



fig. 4b can be noved in longitudinal direction, so that sanpling can be
executed along the full length of the grooves 23'". Fig. 4c shows a
cross-sectional view along the line I'l 5 fromfig. 4a and 4b. It shows the

di mensi onswofodasless4ek] | s

the respective grooves 23 or 23" respectively. As a consequence it

to fill

th

ese wells 25 and on the othéd hand by wusing the wells it

25 whi ch are sonewhat bigger PRECHMSOMBENS| ons of

i s easy
IS

guaranteed, that the grooves 23 or 10 23 respectively are uniformy filled
with the respective fluid nmedia for sanpling correction. In fig. 4 the
advant age of the present invention or inventive device resgectively IS

shown ver yftgeddld ycaradbet Rovedehn }ougifiudisladnsdrsecéannbesgqu

di sk paralés&
execut ed eve

e I'MeNsi on_ pt opor ti ons ~ar mted. In ot

words in cgseowds Using a conventional pipette the space above a wel

di sk 21 has to be open

% over the
rp##%i;%é%rggzg&%ﬁﬁ@e8fai£§é(yﬁggfu q ﬁ@ﬂgtﬁrﬁf$@ﬂgling can be

her
| -pl ate

or free respectively, while in case of the use of an

20 i nventi vegf | 48 dlowe enenosa-sebaioval snpw ajapgabbeelihe ISUrface is

ficient. In th ol L.ow fig. 5,.to 7.possible exanples of the
Frof BN LAt e T Rdmeths ininb BEEapr. rE RERLES Oy 5
and 5b the2di gippsalad soreaimplebiggexechdredhizb dimesisiphy difppheg a bent

fluidic elenent into a fleece_or nopn-woven elenent 31. In fig. 5at
di sposal oF®8PLENHT® IFIRES Ke PFeéce BASRITME tYi-pASI BnERPSEIUFRC hown,

it 9isSbadha-fispasahest ResdoM S 4y @it heef bedee Binkspyeffected
froma needl e-shaped di p-end 9. WO 2006/ 053461 PCT/ CH2005/ 000688

al r eady,
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using the wells it is guaranteed, that the grooves 23 or
23 'respectively are uniformly filled with the respective

fluid media for sampling correction.

In fig. 4 the advantage of the present invention or
inventive device respectively is 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.

he



- 12 The disposal of a sanple may al so be effected by contact of the
tip-like-end of the bent fluidic elenents onto a plain surface, as shown in
the fig. 6a and 6b. Fig. 6a shows the principal of a fountain pen using an
el ement 7 WOt2806033%1 | nner open capillary. The fluidic SAGIKHA0500PES
preferably drawn for producing the stripe 33 containing the disposed
liquid. In contrast fig. 6b shows theilpr+ncipal of a fountain pen using an
el enent with an open outer capillary. The fluidic elenent 9 is preferably
pushed to produce the 10 stripe 35, containing the disposed |iquid. But of
course the fluidic elenent 7 may al so be pushed while the fluidic el enent
9 may be cﬂkﬁmﬂﬁsmosaheO@r@daempkﬂlmﬁytdi§0rbspeéfﬁvbedSbY|?ﬁﬁ$aQﬁlﬂﬂ ly it

shoul dbe fentionqdystiah Lhechaniliary ol eishoht. (s arebdlyd he

fountain pe Iﬁ?e orrre I'n an open riner on bot h
si des, V\,hlgxlm:farmn&s Tshewﬁamnl the yfic. cﬁa;enanelndbt oFegd émadlogue tie a
fountain pen, whi for hand-witin

. Fig. 7. sh |
schemat i caPTIPIRE- r?lfpé‘r %BBEFF?E\ RFRWH o ancﬁh[aganﬁll.u?t‘i'b“f@x&\gfray with NxM

M Xi Ng Zongsne?Gpke) REPdUGarad. NKhd af Iaddid Rllemahtty @é soeEatadiedy f ount ai n-
pen needles are used as schematically shown in fig Needl e el ements 7

Wi th open ‘ém‘ﬁhé%‘f Hrﬁéiiu&énga§h§\/eﬂr3d%e %WnﬁééHFBQ §h9m ¢SRS channel s

"outside” or,needl® RS raWht @lsndsgosm %%npehaemghﬁ ot gapillaries may
be used. 25 %y di sposing the liquid fromthe needl e s 6 or 10

respect i vefqurtreln iR diS$NGi pase3ememnd ‘8- an beear Q%Grtﬁéplﬂﬁﬂd li nes
are interseflipg,; fQ H%Eng%:x@dlé°ﬁ§%f§t7abﬁ’!\))elpusﬂ%8“50| %_ggd&{?é’“@he

configuration 1's as alrea ment 1 o tiplex-array
W th BMMAnskrngeiﬁhesmntalnlng the disposed liquid. But of course

the fluidic element 7 may also be pushed while the fluidic
element 9 may be drawn for the production of the respective
stripes. Finally it should be mentioned, that the capillary
at least in the area of the fountain pen like tip-end may
15 also be formed in an open manner on both sides, which
means, the capillary is 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.

20 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.

25 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.



WD 2006/ 053461 - PCT/ C112005/000688 - 13 Wth reference to fig. 8 and 9 it
shoul d be shown, how the transfer of a sanple fromone fluidic device to
anot her fluidic device may be executed. For that reason in fig. 8a the
transfer ofoaowaspke froma tip device 11 with a tip .5premtHRAVSI000688 f urt her
tip device 11 with the tip end 12 is shown. The tip end 12 of the one
device 11 is slipped over the opposedstip-end of the other device. It is
inmportant, that upon contact the two capillaries are overlapping. The one
device is acting as a liquid source to the other enpty 10 device which acts
as liquid acceptor. One condition is that the two devices which act

conpri se opeth Caffiddetideeso Whigchs ani® ®viey |siepildgbel Bhbig, Bw stroms in

anal ogue manner the sanple transfer fromone needle 7 with the tip end 6 to
atip el enbhinafer of i SRTPHE FFBme%EFJEﬂu'é%E gFgﬁgFeFoign%QE%ﬁted by novi ng

hori zont al ky,pdid heewne day 68 HRbELtéd Ca@aehael rbkhgohWon £api ldary
channels is reached for the transfer of the liquid. So that the transfer

can occur the temisianrialya cepilrl GFgmfdride) devicReléngiEhpaetent has to
be bIgogr fqthandhe Qe B LOF: caPid LAy thel Reonerdi gs Jhis can  be

achi eved by using smaller capi ry dimensions in the  tip element or by
bi gger capshbany Bspecip read d€. ofnthé gon® devfipet Rdr ipossibpedtgverf the
transfer og the liqguid is sho For .t hat,reason.in.one tip-]ike forned 25
device 11 5PEh3ARY é]Ajr!&%tjips S r?\éﬁc]t{lg QIR 49 Sr'olgllte%soﬁm%%% L{l%’ni ng. The
needl e- | i kehdevapen 7corstagiti dde@ itoacapdl lanidsalaraverlappihgt hehaeedl e tip
0 2N9ages LRLOGLNE e POS AN SsC 1005 % ke S h2NSRL oLl 1 auT ¢

10 device which acts as liquid acceptor. One condition is that

the two devices which act comprise open capillaries, which

are cverlapping.

In fig. 8b shows in analogue manner the sample transfer
from one needle 7 with the tip end 6 to a tip element 11
15 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
20 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
25 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



occur. In addition a narrow ng portion 20 at the upper WO 20061053461

PCT/ C112005/ 000688 - 14 needle |ike device 7 can be arranged to allow an
easier x/y-positioning. The positioning aids or positioning elenents
respecti velWO2¥e/05déli nt egrated in a sinple manner al r eREY/CH2¢95/00068%hi N an
etching mask. The individual bent 5 elenents nmay have additional structured
portions such as e.g. groups or nar+Qw Rg portions which enables the

el enents to engage in further elenments or to conpensate positioning

i naccuraci es between two el enents. By using such positioning aids the safe
transfer of fluids nmay be 10 i nproved. The production of the nentioned

aut o- posi t nestiDg 1Dke addwi-cadjustanngeshrostgedstd lduasianf raeiet charge and

can e.g. be ,integrated already within the efching mask.. For the production‘
of the nment’8nRaSLt PHYEi tﬁ%ipﬁ@lﬁilaglﬁ% a¥ t?fgrpoﬁF(F&@g%ngt eps are

requi red. Themehesepdspddclwde, anabkelwesgisatidthenent sikpse paaperties of
t he auto-adjustnent and therefore no external auxiljary nmeans are required
anynore. | dlepgdyietd- ovidiiip fdl RbFhiRE DRekal THY Bty EvédeREstare  shown

and in the cf@hLAVE NEa § | KL S dAUERNRY e s EEAUCE L DA iFQUIsH he a8xpl ai ned in
nore details conprising a plurality of individual fluidic elements. For
t hat reaso®.Bi.ggredps shroRAREGRNG kPer§iees wWikih £naklesatineéh e. g. by etching

or punchi uct u i r e oy} r i of a
respecti ve%gleﬁlfagft“% ]g{)r%rg %i%%bnya%‘gg&gﬁgg%%ﬁ%%$i00%2&2 O%%%%&iaggal el enent s.
Thi s structpesetisnsngt ol ecdmcitdse besarphi hgo oélamgntous Byanplieg at t he sane

time or the A 3895l o01nd PIA alld %L 220RLES, als 1R SRR W8 The

10 improved. The production of the mentioned auto-positioning
or auto-adjusting structures is quasi free of charge and
can e.g. be integrated already within the etching mask. For
the production of the mentioned auto-positioning aids no
further process steps are required. The elements include

15 afterwards inherent 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

20 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

25 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.



cassetting problemcan be solved in the same manner. WO 2006/ 053461

PCT/ C02005/ 000688 - 15 A structure, produced out of the steel CD 41 in
fig. 10 is shown schematically and in perspective viewin fig. 11. The
out - of - pl aw® toess3stir uct ure i s shown from above and fr GT/CH2I0FW0HSS W t hi n
the CD-disk 41 the stripe-like length 5 sections 43 and 45 are produced by
etching as well as the needle-like tijgs 47 in the centre of the disk. By
bendi ng along the polygon-like bending edge 42 the inner sections of the
stripes 45 are bent downwards and at the sane tine the needle-tips in the
centre of the CD-disk 41 are 10 separated simultaneously to produce the
fluidic neédbéruetenent;sraﬂcvu@d @rmdti n@ thenstéel eriis! lofint tfégst ﬁDpés 45,

whi ch el enents are ovn gﬁr ng o tdISpOS%]l 3§ g

addi tion aid°48 §ﬁ}8 W H yefaélr er%‘@ep% BRgCEhect it T g @t é pP%f erably
in the centug-bifrplafhe tihenistyt prdduce lseehommsm&n 6&1113\1435 amiplflrbarl es 46,

preferably again by _etching are produced as wel] as ddition so-called
pots or wéPRssige; nW’tWél%trtg}f SP1He kodteFRet FHpERE 413l eBaeﬁ’ﬂ As of a

structuse agcghews 1131 $hg 19 %S 'ﬁﬂoﬁ%@%@UE%’Yet@@l@g Rl nadiitt wsokhsanpl es can
be renmpoved or sa by dlgflng the needle tips 47 in respective sanple
gr ooves. W@edéaggmg RS cof |igettde pﬁ@ﬁlr?h‘éft‘ﬂb% sk hBh&egdésg47, and

transferred, %a?ﬁggg %QF'Y§ dﬂrkgés 'ebfeélgﬁglg' eagecgylﬁﬂeeslrmer WRldS oQ5 pots 48

respectively 25 pots, which are arranged on
t he di sk- I|déet®ecst@msea34@farqrhﬁmnldQWPWﬁedea@n®eEMS¢Rﬁfaﬁma|quﬁd sanpl e

detection qf. 3nabysis;sUCh, ase Gnddt UE D! OHLA8E s MR et C.
10 separated simultaneously to produce the fluidic needle
elements 47 extending from the ends of the stripes 45,

which elements are provided for sampling or disposal of

samples.

In addition and as shown with reference to one specific

15 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
20 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
25 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



I n anal ogue manner in fig. 12 a further simlar structure is shown in
perspective view slightly from above, in which WO 2006/ 053461

PCT/ CH2005/ 000688 - 16 structure the strip-like sections 51 are arranged .
peri pher al WO 2086PB#6Ineans at the outer outline of the BEFGHRHB00588 By
using needle-like tips 53 again sanples can be renoved, which are
transferred over capillaries 55 5 intd@eservoirs or pots or cavities 57 or
59 respectively. The detection or analysis respectively of the sanpled
sanpl es can be executed in the periphery sections, which neans in the
reservoirs 57 as well as in the upper horizontal area in the reservoirs or
pots or meﬁtgusgurqoth¢lﬁﬂninn&%ﬁﬂ gegtéondi hy ¢¥@ arrangeso- cal | ed

drum cassetie; chbPSi g, A i a12cReSO5cat| Gt drdungzagsel e “outside

is shown. pOSSI di-sk shape ure in such a way that
a drumis hmtuedurEhEOstByuuamngsne$Hdnﬁlnhe tigs ﬂﬂ_again&%aaméeso call ed
drum cassettes, which ne ruct ures Gan sal vgsthe pr obl em

of cassett g B8 TETOYHY §Hﬁé: @ﬁe tﬁSQE?BFEe%OO%%ﬁnﬁﬁ?J %58 Spose a

pluraliby ahtsaepkesvoilhe eagsaid idig cavithesebfvrer &9 Qﬁdé;&!ﬁﬂl@'@al@f sever al
el ements collected in one piece. Al so other shape énther t.h druns) can be

possi bl e f dhe20SEaSELPR | ¥, aq%ﬁyﬁiéaﬁﬁﬁgeﬁ eVBW of HSFHRISY i ke shown in
fig. 13. Then g@%%e&&ﬁ bé kexsdud lirrff‘?chlenpéQ§%Bé9§' daveide wadwant age, that

they can be sfored or transported as e.g acks. 25 In flg 13a to 13d a
further enBeansean bhearpReVdies Fh@entekd 36rLktthe® YRPShown conprising a

plurality @f,rizontal area in the reservoirs or pots or wells 59.

10 In the example according fig. 11 ‘a so-called drum-cassette
"inside" and in fig. 12 a so-called drum-cassette "outside”
is shown. It is possible to bend a disk-shaped structure in
such a way that a drum is formed. The structures, shown in
fig. 11 and 12 are so-called drum-cassettes which means the

15 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

20 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.qg.

stacks.

25 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



fluidic elenents, arranged on or at the structure. Fig. 13a shows in view
fromthe top again an at least alnost circular round netal disk or CDIike
disk 61 at which WD 2006/ 053461 PCTI CH2005/ 000688 _ - 17 peripherically
ext endi ng WO2006/033461 dual fluidic el ements 63 are arrarR§dECH2ID00688)i vi-dual
fluidic elements can be produced by etching within the netal CD. As shown
with reference to fig. 13b the individual fluidic elenents 63 5 are elastic
flat-spring like elements with restoring force. To get a better general
overviewin fig. 13b only one single fluidic element 63 is shown. The
production of the flat spring Iike elenent is possible due to the

mechani calpemipaetrichl ¥ yoéxt dmdimg athadingdivabduadsf huidbal¢lenents B3 possi bl e

to produce specific actjyvating, principles such.as _the. s flat-spring or

sol i d bodfraﬁptairgﬁlngﬁg()n@eﬁ' &l‘?%%uaéh?\%lglﬁog%lelﬁ?%t%p%%$l19nygg embodi nent the

flat sprigpwwdiZzelieibygeconbhgedivhih thdamricaneedl ersi Keown pwith  The

conbi nation of the bent needle-|ike tj.p .enabl an, 15 inproved sanpling of

sanpl es. I¥?§QRincf3&°séﬁ@na?%?a??? %qdﬁv dgﬁgmﬁiﬁba}% ?%%%ghﬁ§i4$ contacti ng

procedy e gah NaAGR evad-byruse Dika Sldneater @itASreHoMing fdrbe.13a. Again

in fig. 13d for a better overview only one pre-stressed fluidic element 63
havi ng a 2% rgaddise Deitkert ppneba soSeY Ao £R8r &PRNBMEE 2% only shown in

outlines. %ﬂﬁ‘gﬂéﬁf?l\@iﬁ%' hLAbnBPES NGs | IHeRire! @RBNESoaR3e 868 Sf i1 |y pre-bent
in upward direction. By actuating e.g. with use of a circular actuating
el ement 67fldle sprding dd&e elamesprinigrdddidlel duents the hechamived 25

downwar ds éfgsé¥g¥€¥nganh%'ﬂetgltﬁgﬁe§§éf.ppgraarggﬁfgligdis
10 possible to produce specific activating principles such as

the shown flat-spring or solid body articulations.

Fig. 13c shows a possible specific embodiment the flat
spring 63 being combined with a bent needle-like tip 65.
The combination of the bent needle-like tip enables an

15 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

20 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

25 downwards for contacting e.g. a test strip or a so—calléd
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



wel | -pl ate disk, as shown e.g. in fig. 4. Now either the sanple sanpling or
t he sanpl e dispensing can be carried out and after the transfer of the
fluid has been executed the actuation can be cancelled and the flat spring
i ke WO 200W0 e®&4%161PCT/ CH2005/ 000688 - 18 el enent s 6BCHWICHR00589048% t O
their pre-stressed position, so that the test-strip is debl ocked. So that
the fluidic elenments or the individualigfl-at spring- |like elenments remain in
their pre-stressed position for the 5 production of the structure or the

i ndividual fluidic elenments a material has to be used, which possesses
certain elasticity or restoring force at deformation. Therefore in

parti cul ar eéegenthet 68 whtkenicdlwnate sheiabpeefsrreadsed posdidonensof the

proposed structures, 10 Further o it.ig also possible for actuating the
fluidic e%&ﬁ%ng SofetheS iR %ﬁn#%%ipFﬁﬁé'elenents to coat the neta

substrate wth a Pl ezo-substrat, or Bi - al . respecti.v + SO.that the
act uation gk Fﬁétihﬁ?v?ihﬁ§39I%ﬁ%ﬂq€%§l8ﬁgﬁ§% %ﬁ§3¢%é§§lsgb%ﬁg§Pf%8gelenents
can be exeautkedebymbthes mbyeaEntin Pheatr phe-Ptegosed groyitts orASoal taady
menti oned above the production of the flat- sgring-like el.enents can be

achi eved byreCERthgrwALL tRhaFF T U tEx Sl al REIIRA Wt R Wt i t h ref er ence

to the attaghedntti @ mddar Ad He + FieShsagal PhAciBid sddd ey aRkalindi sk 81
20 is etched, so that the area or section 63 is partially separated from

the netal dilsistindtyhownrestaning IXrcey atpprfeaee blaror ddierefiore épenent is
bent at it afr;tgt%iﬁ%sgde'.g.q{?&?&f%addéﬂ%tl%oaréos&b@aépé CfoF tn¥ th a certain

transm ssi on
production of the proposed structures.

10 Furthermore it is also possible for actuating the fluidic
elements or the flat spring-like elements to coat the metal
substrate with a Piezo-substrat or a Bi-metal respectively,
so that the actuation of the individual fluidic elements or
flat spring-like elements can be executed by the movement

15 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. l4a and 14b. First again a metal CD or metal disk 81
20 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.

25 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-



25 In other words the pre-stress occurs as described with reference to the
fig. 13a until 13d. In addition the elenent, which is pre-bent with a
certain transmission ratio, again, can be coated with a Piezo WO

2006/ 05346l 10057d56H2005/ 000688 - 19 substrate or Bi - RATACH208%000488t f or
sanpl e-sanpling or sanple-disposal the activation is possible by neans of
the Piezo-elenent or bi-netal. Wth reference to the fig. 15 and 16 the
production of 5 inventive fluidic elenents should be explained in nore
details. Fig. 15a shows a planar structure 81 for fluidic anmounts in the nl
and | -range produced conventially, which mneans on a substrate 81 the nl or
| - stuct ur substpaeducedBibyeted Chistg.that fhe saspbetsampldmds caf each el enent
83 10 conprising .a channe|, or_capill.ary.84 of th tructure al e or
cavity 85%%QP&FGQFHBBFaﬁfL%%éﬁ&&ﬁﬁﬂﬁqghlﬁspﬁf%lb§§1 S%9Y & pﬁgﬁng a
bendi ng t aQlezcFedemdhb shows-ddrwealbent out-of-plane nl or |-structure 87, in
whi ch the individual elenents 83 are bent out, formng 15 the bent el enent

parts 88, wiltirChcB¥cha¥eta beadeny. def haeat Lenthe pheducdigsm off approxi mately
90 degrees. O course the angle can be _different and can be in the range

of only a imsiRnddgreésuiple oo temetyl SMoN1El RBsEXRBDIRRYGrEedOT The product i on
of an indiyiduals sEiUct usg eh&PEN HB3na20s600RELSE NG atof eastiARe fluidic
channel 84 as described in particular with reference to the fig. 1 to 3
shal | be a®suortisbed ithenpieadetslidrsanget prodtiee@ncententfiagllyl6ahdehi |  16f.
Fig. 16a shows in crosg- ectio ?I-vie a ne&al- substrate coyresponding to
t he substr%ﬁ%gﬁﬂqgté 8y FEB ?ig the nl or pl-stucture is produced

by etching. At the respective ends of each element 83

10 comprising a channel or capillary 84 of the structure a
hole or cavity 85 is provided, if needed, which is big

enough for applying a bending tool.

Fig. 15b shows the bent out-of-plane nl or pl-structure 87,
in which the individual elements 83 are bent out, forming
15 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,

20 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
16f. Fig. 16a shows in cross-sectional-view a metal-
substrate corresponding to the substrate-plate 81 from fig.

25 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



25 15. Substrate materials, which have to be suitable for the applications
according the present invention nust have the inherent feature of plastic
deformati on, which neans as a consequence e.g. netals or elastic polyners,
are suit aklgqnoebdgsuse of rather brittle, fragile or awor/cHoes/oemeserials WO
2006/ 053461 PCT/ C112005/ 000688 - 20 such as e.g. silicon, glass, etc., is
only imted, as deflection in the_thprd dinmension is practically not
possible. In fig. 16b the netal substrate fromfig. 16a is coated e.g. on
both sides 5 with a polymer layer 91, as usually used with etching
procedures. The polyner |ayer afterwards is partially exposed to light and
partial ly geswrd hy.washisenpfglies exqesed ipabhsy somitbas Lhannel -1ike

| ongi tudi nal extending free areas 93 wi|l 10 occur, as_schematically shown
infig 168efmMeEtephilag thRetNikd afinensiFed SaPEastoSaeh¥niet - | i ke
capillarieﬁogggBMQJ occur, as shown schenaticahhyfgg_fhgb dibgd. O course
the etching has not to be executed on both sides and therefore only one
surface ofmetml Mttt retteetfrany fhe- t F &atied dogtedhe - 95 pROEVERI 9HRT a

capi |l &gy GhanneloARmih Glyks 9PENaOM, Q81 SidROllyn BeERLdyNg @ Turt her

enbodi ment 1T is “even poss to producea totally open pasSsage 97 by

et chi ng of ptbeedmetesd., as schematically shown in fig. 16e. 20 Finally the
pol ymer 91 shall be renoved, so that the channel or capillary for an

i nventi vel yheropoged: flayedi eftekreaeds is prmdeded, eaposhdwhosthe@matically in

cross- Secghgnpégkféf&y %%%bved by washing of the exposed parts, so
that channel-like longitudinal extending free areas 93 will
10 occur, as schematically shown in fig. 16c. By etching the
metal the free areas 93 channel-like capillaries 95 will
occur, as shown schematically in fig. 16d. Of course the
etching has not to be executed on both sides and therefore
only.one surface of the metal sheet may be treated for the
15 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. lé6e.

20  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.qg.
25 at the fluidic elements in fig. 1lb and 1lc. 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.



It-is now possible to | eave open the channel, as shown e.g. 25 at the
fluidic elenents in fig. Ib and Ic. But on the other side it is also

possi ble to cover or to bond the open channels e.g. by use of a cover film
as e.g. a meoadsPsdem so that a cl osed channel will beror/cHz@sdoos380
20061053461 PCT/ CH2005/ 000688 - 21 At the same tine at the production step
of the channel -like capillaries by etghing also transm ssion forces as
described with reference to fig. 14, integrated guidances as positioning

el ements, etc. can be produced. 5 Furthernore from sinple planar nl or

| -structures certain parts can be bent out of the two-dinensional plane

into the thi tdedsamastofe (utchef pRlbanetiby HesWlidm theckhasnby-1akehi ng,
formng, etc., _so that the inventive structures in the nl or |-range wll
occur. The CAPARARTHES RY |SUGhiNG adSar E52RaM 2 Y (fdlﬁ?@é WSt h conventi onal ,

mcro techpgkegheal wPEl?dHé?EéféhdéEttBO@%g sy,g;h J?r?téqn RhYaBEeset ching, as
described with reference to fig. 15 and i eve the i ndi vi dual out

of the plaré beRttéprinnteslBERES, §ﬁ@wncﬁﬁ }P¢ cﬁrol@%:edfarl ous techni ques may

be appl i 15 nos non bVI Qusg, ope |s t np. [ t | east
part o tﬁgrgﬁsrmo %":outSl p]Iehé) Slngnenofolfl‘lue sstt%u&tﬁng)éB eg%glg by using
a bendi ng (prarmuncbnnget@@tt dut it a:lh&otwpedﬁhéﬂlﬁdrmlpqdﬂariehenebeﬂhet along a
punching to an edge cont ai o] rt her OSSI %l lity is to apply
a 20 roll er%llrﬁledf"BSPSlg@a WY ‘?ﬂrpg'%’élle? {3¥s Q‘%/si heat on one
surface of dh@ishl UebdhengOretdd. |%'3tth@fc 8Re Shesmiitvd Q;t%i%«%h@e@ tgnsi on

force, so that the bending procedure occurs without the use of a specific
bendi ng the nl or pl-range will occur. The planar nl or pl-

10 structures can be produced with conventional, micro
technological production methods, such as lithography or
etching, as described with reference to fig. 15 and 16. To
achieve the individual out of the plane bent elements 88 as
shown in fig. 15b, various techniques may be applied. The

15 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 tool. It is also
possible to pull the element along a punching tool or an
edge containing tool. A further possibility is to apply a

20 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

25 during the production process of the channel or capillary
like groove as described with reference to fig. 16a to 1l6f,
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.



tool. Furthernore, if e.g. a symetric edging is applied 25 during the
production process of the channel or capillary |ike groove as described
with reference to fig. 16a to 16f, also a certain tension force may be
achi eved, WO20G03346iresult of creating a bent out of tHHRCTHRAIES/Q90688i on

wi thout the need of a specific bending tool. WO 2006/ 053461

PCT/ CH2005/ 000688 - 22 The bent el-ements can fulfil various different
functions, as e.g. contacting, needle-punching, reflecting, etc. Pre-
conditions for bending an el ement out of the substrate plane is the at

| east partial etching through the whole 5 substrate sheet, as in particular
descri bed Whéhoeref evlememtsecgn folfil. vaipusi 3 ffesent1Sanghdonsh. The

"total - through-etching’ .makes i ossible to pr he . Lndiyi dual singlé
bent eIeneﬁ?s.'qWMF?ﬁﬁééﬁﬁW%’tﬁeg%lgl%é?%ﬂ%n f&%ﬁﬁ%ﬁ%ﬁnéf ?R%'n#%éo 10
structure pakestidnpasai Wemdiag nal edemémherdntofi nhe shestmiteo-fl uidic
systens e. g, out-of-plane distance-producin l.enent s, . posjitioning holes,
adj ust ment PapEE, 150 %i%ﬁﬂ%ﬁjStaPB§FE§fo?ﬁﬁﬂé}g o4 b §Eﬁeﬂh?#ﬁally shown in

fig. 17a. sEBisriekemddt,Pessiihl Batoitntd eassdhi®ddpieyerertreéhce. g 15 the
positioning of mcro-fluidic elements in relation to an outside system For
t he produc®ien &0 e redfti dddd 148y udbaeand ordSRti S8ncéCpPdduci ng el enent s

no furtherth???éﬁ%ﬁ%ﬁ%ﬁ%jt &elseqti hedsibie NeedadRdurhler bending step

has to be app ose positioning el enents 20 or adj ust nment
el enent s asntheident | oivel aicsndnedepentisici ng el enents, as shown in fig. 17a

out-of -plane. But usually those elenents as the distance produci ng el enents
may be The possibility of plastic deformation of the micro-

10 structure makes it possible to include inherent into the
micro-fluidic systems e.g. out-of-plane distance-producing
elements, positioning holes, adjustment aids, positioning
aids, stoppers, etc. as schematically shown in fig. 17a.
This makes it possible to increase the improvement of e.g.

15 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

20 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

25 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

30 optimization (which means to reduce the fluidic area).



integrated e.g. within the etching mask. The fluidic elenents therefore

i ncl ude i nherent those positioning 25 elenents or distance producing

el enents and no further external auxiliary means are required. Those

auxi i ary woeaesos34s1 addi ti on may i nclude the fluidic clrOTE28051000688
capillaries. In any case the fluid is flowi ng "around-the- corner".
Therefore, it is possible to create-azplate 30 optim zation (which neans to
reduce the fluidic area). WO 2006/ 053461 PCT/ CH2005/ 000688 - 23
Furthernore, in fig. 17b a stack of a plurality of mcro- fluidic devices of
fig. 9, 17a is showm. In other words a plurality of mcro-structures

i ncl udi ng Bhstleamee,oducifng. eVenenétsscikstodppepdnrpbstyi ofiimpchwt es, etc.

can be stacked 5 by an adequate posifjonin of th se bent auxiliary parts.
can be tapker, 5 by A0 adcquas pgsifl on g of (Ngse DRIl BudLi gty parts

wi t hout flyigh£)itAsakfierdysteatt ones l&tzqwlhaedweesﬁaé pry@ndian refers to
nl and | -structures for the transport and/or the transfer 10 of very snall

amount s of ¢} WAty iSTOPRETAl BAG T PR hoAesancEanBpe PorSEAMHY ng bl ood a

needl e d i kg, tip J@éfdda&eapos@e%}h% 58 GncHUNEaR Bexysedryt eryg dth of the
needl e- sha¥t may be approxi matel y"400m the capillary may have a w dth of

appr oxi mat Bhys 2e0ken drid etaﬁéeéebPhCma'W]@ 1CE§S(,S@}§|‘tIlIn§r 9fmayche-e. g. of about
80m The agpy&é &geéﬂ Bg he sahpl £ ﬂfqﬁnzbe in the range between 2l and

100l . Theseé v ues a course exanples given for the better

“”derSta”dA aPre%é&?Cn%r %%Wed' O¥EQL! PIQeZ;ngLZst her §hok ﬁtﬁ FOEE §§”Eo' nventi on

is not at res to thé nention value bé” shown how
fine or snﬁilam&uetstﬂm@t)ares for the transport and/or the transfer

10 of very small amounts of liquids in the nl and pl-range. As
an example for sampling blood a needle like tip having a
length of e.g. 3mm can be used, the width of the needle-
shaft may be approximately 400um, the capillary may have a
width of approximately 200 um and the depth of the

15 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

20 values. It should be shown how fine or small respectively
the inventively described micro structures are and witch
small ligquid amounts are taken into consideration in the

present invention.

25 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



the inventively described mcro structures are and wwtch small liquid
anpunts are taken into consideration in the present invention. 25 The big
advant age of the present invention is that sanpling or sa Ie-di%PosaI
"around- t eoeesis3d81 | s possible with using the bent nZRELCER005/00068

m cro-structures. By using the inventive devices or elenents respectively
or structures sanpling or sanple-dispésal is possible in spatial or WO
2006/ 053461 PCT/ C1120051000688 - 24 dinensional very limted conditions,
as e.g. a fluidic device can be guided or noved parallel to a substrate or
obj ect respectively, fromwhich a sanple has to be sanpl ed, which

si npl i fi esdieenaiqralll werle lédmhped neprditd ofignplee. e59The £luidie el enents and.

struct ur es, oy b e hovaauht Be £EI&1 68 10011 RS i gupletoedTops wel | as

t he descri production nethods are df course only exanples and the
present i nelziRdorrdspendt val yal Exrom mittiath teo seelei basese bshsampkédnent s and

descri bes procedures.. .The figures e .10 onl used f.or th tter
under st andi tﬁ@uﬁfﬁp %ﬁiﬁftfgnegsbéfg¥f§§%x§§ %&?grfglg %Sﬁp?ﬁé producti on of

fluidic elgments ., or structures_respectivel r.e,of course not limted to
netalsq%r %s{f§9é;ﬁ FRSPERtP 3pd %ﬁ%ﬁ?ﬁﬁﬁﬁ??ﬁ%&?htﬁgF Sbowpe§§¥hpartially
el asti c cerafégensd ajd alhec&ighelugedl T ars Meltlhasprbdudkbsepibédt he i nventive
el enents or structures respectively. Furthernore it is naot essential, if

open or cPBREFIERN Medhicds arg afetPurse AN lh&*eRBs st 2PAet P fquid  devi ces
needl e-| i kgréiPsy #gel@H qggﬁotsafaamhtn%tte@n% thRas £ipauaded or waved or

serrated ends are arranged.

shown elements and describes procedures. The figures are

10 only used for the better understanding and in addition e.gq.
the used materials for the production of fluidic elements
or structures respectively are of course not limited to
metals or elastic polymers. It is also possible, that at
least partially elastic ceramic-material can be used for

15 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.

20



WO 2006/ 053461 PCT/ C112005/000688 - 25 dCdains: 5 1. Device for sanpling,
transporting and/or disposal of fluid nmedia in the nl- or |-range
characterized in, that wthin a substrate plane at |east one |ongitudi nal
ext endi ng wWORNG/0b34ke portion is bent out of the plane BET/GHISHNS8E r at e,
which strip like portion is provided with an 10 open or cl osed groove or
capil lary respectively and which is-best-or accurate at |east at one
| ocation out of the substrate plane. 2. Device according claiml
characterized in that the groove or channel respectively is open and is
arranged at 15 the inner surface of the bent |ocation. 3. Device according
to one of the clains 1 or 2 characterized in that the groove or channel
respectively is open and is arranged on the outside surface al ong the bent
| ocation. 20 4. Device according to one of the clains 1 to 3 characterized
in that the groove or channel respectively is open and is arranged in the
i nside sur€Chsemas well as on the outside surface of the bent |ocation. 5.
Devi ce according to one of the clains 1 to 4 25 characterized in that at
| east one strip like portion conprises at |east one end into which the open
or closed capillary-like liquid groove or channel respectively is
ext endesl, WMichDeﬁﬁté:ic&hapm@langordrampparﬁﬂng appl/iocatiiepow\dl 2006/ 053461
PCTI CH2005/ 000688 - ﬁe as e, g. needle-like, stralght-llned cut,
tip-like, fluid media 1n the nl- or pl=range characterized

within a substrate plane at least one longitudinal

extending strip like portion is bent out of the plane of

the substrate, which strip like portion is provided with an

10 open or closed groove or capillary respectively and which
is bent or accurate at least at one location out of the

substrate plane.

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

15 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 i1s arranged on the outside surface along the bent

location.

20 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

25 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



at least alnost half circle shaped, rounded, etc. 6. Device according to one
of the clains 1 to 5 characterized in that the substrate and/or the at

| east one 5 portion or needle is consisting of a plastic formable materi al
such as e. WO206f38461 or an el astic or plastic pol yner . PCT/CHX0Y®8688ccor di ng
to one of the clains 1 to 6 characterized in that the bend-angle is in the
range 10 between 0 and 180, preferablygih the range between 60 and 120,
even nore preferably approxi mtely 90. B. Device according to one of the
claims 1 to 7 characterized in that positioning elenents are provided to
enabl e adjustnent or alignnment for sanple-sanpling or 15 sanpl e-di sposal
respecti vedy.use aSeei.ge aeedidihike, 0 sinraightthénetiacns, ltim-Bikecharacteri zed

inthat a plurality . of strip_.like portions is r.ovi ded in or on the device,
whi ch conp%r gleeaaﬁt Iaég‘gf%ohégfg?b{) eoﬁhaa%gmgpuﬁgg ecttYely and at |east
part of thg 20 portion is aent out of ttJ[1% pl age.of _ILhe sybstrate of the '
devi ce. 10°* Deiedd 5cB6FAFAYRY ot i ot A8 FariBs 11t characterized in

that needlendddctriipeldt @8 aRELothé i fuddte@testhidpoli kRe pot t icdse are provi ded
conprising at | east an 25 open or cl osed channel or groove respectively in

the nl Sor PPrhigiyoramngediel éastopatitvid (He pHLEsEAS SPEMRIR out of the

substrate plane Of 478 Bls- 0h. PadgMi £E Wt @1B8Rds aRgheaéiid he range
between 0 and 180, preferably in the WD 2006/ 053461 PCT/ C112005/000688. - -

27 range belyman 60 and 120, even nore preferably with an

7. Device according to one of the claims 1 to 6
characterized in that the bend-angle is in the range
10 Dbetween 0 and 180°, preferably in the range between 60 and

120°, even more preferably approximately 90°.

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

15 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

20 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

25 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



angl e of approximately 90. 11. Device according to one of the clains 1 to 10
characterized in that a plurality of bent portions or 5 instrunents are
provi ded conprising peak-1like, needle-like or tip-like ends such, that in a

further d@qﬁ)&&%“ (Structure touching or engaging at m@d@ﬁ@nmm@d |.ocat i ons
l'i quid sanples can be sanpled, can be disposed or can be transferred. 10
12. Device according to one of the clgyns 1 to 11 characterized in that the
device or its substrate is at |east alnost circular, of square-like form

of hexagon-form and/or disk-like. 13. Device according to one of the clains
1 to 12 15 characterized in that the tip-like, needle-like or peak- I|ike

ends of they ger betbégﬁ @@rswnlszo&ree&%%l hbeatp PE L r W LSERG anr anged in or
on the substrate of device. 14. Structure containing at |east one

fluidic devigde OécégpdpﬁgmatﬁkwmﬁQﬁ the claims 1 to 13 for sanpling, 20
transporting and/or disposal of fluid nmedia conprising at |east one strip
| i ke portildn wPemias @9@@r®xn%|mmegpéov&e eraEhanhdio ridspect i vel y,

CharaCtemqygiachE 3bgaty! ?ﬁgé LN udh 1%9 bie Seﬁﬁ éé 6Hs‘yi | east one

device is Nt at Téast one Iocatlon such e portion is bent out
of thes 25rmthsincate pkanpr@fldémaaamgmasungepdekrbekeﬂfhea&hQﬁkyﬁﬁent for
sanpl i ng flu&ﬁpﬁﬁdla us a flui device ccor |n to one of the clains

1 to 13 arfth 14y ﬁBfl aucé\lztot'rl'b‘-:lthcjmt61 EPAFRT 1498 5HE? i%T ng a panel or

di sk- |i kestphaiteire2toudhihgWbi heigwyiorg nmr @reddtyitiedd prefariablsy WO
2006/053461 PCT/ CH2005/ 000688 28 .
liquid samples can be sampled, can be disposed or can be

transferred.

10 12. Device according to one of the claims 1 to 11
characterized in that the device or its substrate is at
least almost circular, of square-like form, of hexagon-form

and/or disk-like.

13. Device according to one of the claims 1 to 12
15 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,

20 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

25 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



straight-like or circular-1like open grooves (23, 23'") as nedia sources
provided for the correction of sanples. 16. Process for the production of a
3D fluidic device or structure respectively conprising the steps of :
produci ng wio208s/058@&st one i ndividual |ongitudinal exteROTAH200498488 or strip
| i ke portion within a substrate by etching, punching or the like, of
produci ng simultaneously or in a further_-step along at |east one el enent or
at least one strip like portion at 10 |east one channel or capillary like
open or cl osed groove respectively by lithography or etching and of bendi ng
at least part of the elenent or portion out of the plane of the substrate,
at | east astoinpgHodatdeonrbyirphastTikel@sdn grooveschian caB ™ foas ng for the.
production 15 of the so caIIedgogt of%$lane devi ce and/or . structure. 17.

h

Process acRefif P4 Esd &rAVE6e8niPactRy i GCUFSGTIh&t §2BLGFal ity of

| ongi tudi nal extending el enments or strip |like rti.ons are,produced, which
are connectBd RrURSEAFPT Ghet Héogﬁ‘ﬁg’c‘?rgt%é énéng%&u $€o ﬁ@égﬁdmfrom t he

substrate gt 20cthe QPRSI aRdcaRfrifiatig WHistedls loFaptoBEingfat he
elements or strip like portions, |ongitudinal extending grooves or channels
are produceédasiwenh odisiduad dRagéhddingl (e ea1ddMen©l6Mmepsr PFon, which is

di sconnect g f of 1o, RS KakRiANG LHSLcAlLd GRSl tEiTheOl phi@nehgmment s ar e

bent 25 out 0 pl'ane of the substrate, at at |east one |ocation of the
el ement or orhehpotiken so that those elenents or portions are bent or

b oduce. t nefobredirid i TR nsehadYuen b et skl 1SH8E 5006 osaast
PCT/ C112005£08068Be element or at least one strip like portion at
10 least one channel or capillary like open or closed groove
respectively by lithography or etching and
of bending at least part of the element or portion out of
the plane of the substrate, at least at one location by
plastic, elastic or mechanical forming for the production

15 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

20 the opposite end and that within at least most of the
elements or strip like portions, longitudinal extending
grcoves 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

25 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.



--29 18. Process according to one of the clainms 16 or 17,

characterized

in, that the bend out procedure of the elenents or portions is executed by
nmeans of a roller like elenment or by pulling the elenments or portions al ong
an 5 edge WD 2006983¥di ng t ool . 19. Process accordi ng to @ca/Cm20050e0688 ai ns 16
to 1B characterized in, that the elenents or portions are edged

asymmetrically either by the producti®h of the elenents or

strip like

portions or at the production of the grooves or 10 channels respectively, so
that as a result due to tension forces, the elenents or portions are bent

out of the plane of the substrate. 20. Use of_ the device according to one
of the cl difms PrpeesiRCRTIINY Jtr 98CuPE BRR PR t1f @%ailth 14 or an 15

ar r angenent, ;36eQkdi Rgat on ol 4R kd Yengabnti pooodadidligk @l es or the
di sposal of fluid sanples for diagnostic and/or analytic purpose in

medi cal , pHemeaseuprchpriiemem s axegutbdoblicheads PF cvaxdldser dikeUse of the

ed out o

it e A SR TR

5 edge of a bending tool.

19. Process according to one of the claims 16 to 18

ne structures.

roducti on of so
S

characterized in, that 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

10 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

15 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

20 19 for the production of so called 3D structures or so

called out of plane structures.
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