WD 2006/ 053461 PCT/ CH2005/ 000688 - 1 Bent M crofluidic Device The present
invention refers to a device or an instrunment 5 respectively for sanpling,
transporting or dispensing of fluid nedia according the introduction of

claim1, a woadestsscture conprising at |east a device QodEshbdidoysss t he
use of the device or the structure as well as a nethod for the production

of a device or structure respectively. fQ_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
amounts in this field also the used instrunents such as in particul ar
pi pettes orBemt tNixwo fliyetice Detviiwst ures 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
sanpling anounts in the range of 2 to 100 nl. In the EP 1 388 369 mcro
fluidic systiesrpmiseny dpesedionwbeEbrsaro e diseidd oTiaey dnatrapesyst ens
i ncl udi ng channel , 25 sprin robes, that include at | east gne c%pillary
channel5'Hﬁf?ﬁ?ﬁiﬁﬁﬁ}XﬂﬁqrngaE@éﬁEgmj?ﬁa?ﬂ%ﬁaﬁéﬁhfﬁdq&ﬁ&ﬁﬁéngag e.g.
stressy metgl,REMEIIGURRAWRYgT EREY Bntrbsidaich Wienr 1@l @3sad. The channel
spring probes are arranged onto a WO 2006/ 053461 PCT/ C112005/000688 2
microstructure comprising at least a device or facility,
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 1 388 369 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



substrate by using specific production steps by covering the substrate with

a plurality of layer coatings, so that the spring properties are achieved.

The subj ect of the present invention consists in proposing 5 further

refinenment or_jncrease of capacity and the possibility of increased
hetonEp

aut omation in’ hni cal process steps by using Nand@CTErH20%00068¢ st ens

as in particular in analyses, the execution of test series, sanpling,
sanpl e di spensing, at capillary-electro ghoresis, 10

capil I ary-chronmat ography, etc., etc. According the present invention it is
proposed, that instead of a "straight" device, a planar 2D structure or
channel spring probes arranged ontgo a substrate as proposed wthin the EP 1

388 369, in BPHESRFaBR BY -Ysifle SREPLAC BFOEBCEI BT EeRF RUiCER"Ge or a

correspondi ngnk! Bingé £raf ST AHRNLRESAGEL! ¥@! YaPbr acSht SlddICtdl & Hat USed.
E.g. an out of plane sanpling device fof sanpling, transporting and/or

di sposal of theai dpneeld aoiererivinssade ashpevstlng within a substrate pl ane at
| east one | ongitudinal 20 extending strip like portion, conprising a liquid
channel, su€heasul]ptperf iy rresapit] [Lavgntiube cenmesds eln rrsrestingel y f or

sanpling or djs ing..which is hent qr _ arc desi d..at | east at one
| ocati on %xtgﬁﬁgﬁ§§oﬁ$f%#gh?¢kaﬁ)aﬁﬁgﬁg s?hgfsggég?égz.ggg & ent" in the
sense of theppeesenlitpventimdrdmant sultahatibn Of Abhcrottéetdiycalessential ly

pl ane substrate, e.g. a substrateég%F-structured bg etchiqg}a
three-dinensPSHS?sss??iﬁiLE¥e?ﬁ&PQJ °ﬁr85u@é8r8§yﬁ_§%%c??i bendi ng acti on,
the bent par gareic&i@rlﬂmtaraéﬂyséy,a%eS@Q@bﬁe&snpbﬁj €64t osd r M3 2006/ 053461
PCT/ CH2005/ 000688

sampling, sample dispensing, at capillary-electro 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 pul-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



3 of the plane of the substrate. In particular capillary channels or
grooves can be produced which either are running into the substrate pl ane
or also out of the substrate plane. 5 Surprisingly and agai nst any
assunption it _could be proved in experinments that the flowin e.g. so

cal l ed capil I‘¥§§006/§?369ve5 and in particular in open fluidPER&HREISHICES o
wor ks "around the corner” in the | and nano litre range. The open channel
or the open channels can be inside as wePl “as 10 outside of the radius of
curvature at the location of the bending. The sanme of course is valid for
structures, which consist of a plurality of devices or instrunments

respectively _ipcludjng liguid channels in_the mero litre ar. nano litre 15
range conpri gifngh%tpjr%‘gest?%#é"eo S!t(’fégtei'oﬁnoPaEH%‘éJﬁﬁ &Residetively as
proposed abo¥Ranhélgoss geddvdl aybRgpkBatcéewhlow ehaiactard stic of the
fluid within the capillary grooves or PIU|d channel s is dependent on the

geomet ry andTHRRiBgrinke haissbsdratabilage20r od lshePithih 88 | surface. In

case of a waigpsPased tion or a fluid the surface is preferably
hydr ophilic and case:%$£%yhnre oily fluid the surface characteristic is

pr ef er abl . i.ciljke. g t C , that
t he cont a%:/t ngﬁgi’?%{é?%g%’f%eé eﬁﬂsﬁsé‘n& tgﬁg{lﬂég%s)ur ac%o@hqgu < eo%éal | .
Wthin the pihoexpetimentcalilet 3bestfiloet ines.ar es&noanl ed whegrid leapwi | | ari es
for sanpling are _bonded jnto and/qr  arranged_ont so cal |l ed
" out - of - pl anEFOSTPRCTAR e AP IO ie L8N GRHEI TBF 1 righ BIEhS HS%P8FESed i n
the EP 1 388"868und the corner" in the pl 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 same of course is valid for structures, which cénsist

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 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

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.qg.

the channel spring probes as proposed in the EP 1 388 369.



WD 2006/ 053461 PCT/ CH2005/ 000688 4 For these structures the production
costs are very high and also the production nethod is conplicated and
error-prone. In addition with some of such structures closed liquid
channel s have to be used which nmeans within the prior art 5 often so called
cl osed capi | M} 308405346 proposed. In addition for the sprPAECHREE6ESS
proposed within the EP 1 388 369 nulti structures have to be applied onto a
substrate to achieve the spring propertiés- In contrast to the today 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 conprising a plurality of devices or instrunents resgfctively

preferably pFastFResT ST OITRINSS the BrPERCEIORETRFES afie IVefst hg&ft PRI y

plastic polygess and Jdrdhia i3amee@hequssdesmyal tyr &PMHd G raphbnane | ayer.
On one side the production of the inventively proposed elenents or

i nstruments Sochddst Ppetitds some odpishrhr besuoturetd akwied diavddures is very
sinple, as tgﬁ%ﬁéﬁf%n %S/veorto 'HﬂéS%rs%ﬁth%aﬁOHQg%%'\EEt%m g}{eu?qi%r}agg@l S

usual |l y consr's of one layer and can ent” in a sinple manner. In
addi ti on @ nmefaénbsmdcazledelused azpdlbasiss ahe ghra@osdye Ir eat ed by using

wel | - known |ithograph rqcesses such as e.g. by neans, qf, etching to

produce the F?ShgﬁP£h§HE¢ .ﬁﬁerQSP§8§§Fb?§ %F%goﬁ% 6F6§U€bt en channel s
on one side gpr 253p@tIESindas OfstduskbsTBAGE bk aashfidd hefrtomare cl osed
channel s can be produced by covering the open channels wusing a film The

possi bl e pr o8uesFHREPrie aFEe ot heh8PLHREIRESPRREBIS t he i nventive el enents

or devices
In contrast to the today 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 pbe 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 Dboth sides of a small metal kband 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.



respectively like i.e. etching, punching, bending, etc. W 2006/ 053461
PCT/ CH2005/ 000688 - 5 shall be explained later on with reference to the
attached draw ngs. The advantage of the instrunents or devices proposed
according the present invention is, that sanpling or 5 dispensing of a
sanple is fary QQWQP“By using a bent or arcuated el enent PCEEEIR00590048%i pett e
or a capillary including instrunent, as it does not have to be noved

agai nst the substrate surface in a nore @r-|less perpendicularly manner,
fromwhi ch substrate a sanple has 10 to be renoved. It is e.g. possible to
nove the pipette or capillary including device fromone side nore or |ess
ina parallel manner over the surface of the substrate for renoving a
sanpl e. By ushagl &f isKedmiingd detaet arevhtBoreferanad tted thiemaksipshat
conditions aj, thg same tine a plurality 15 of sanples can be renoved or

di spensed in a si e manner. The various advantages of the inventively

proposed_ deviges, 4 ol &l AIRH §11.LSRRELLKEY: a5 VELYs A Hhaaldauct ures shal |

be explained in nore details on W reference attached
drawi ngs. 20ad¢wotdiergrore presenessnvendesoribediiar sanpdliingg.or transporting

and/or dispensing of fluid nedia in particular by using _the above nentioned
devi ces t‘flﬁes%%b%/’é‘grréﬁ iaor?élillﬁ& Fﬁc?ﬁFe%?S%\%%oq%inlq % ﬁ’?”l%n\%nt i ve
process a pi petliLced el asyichueB aspapsees|er o dasitineatyure, conpri sing

a 25 plurality of pipettes or capillaries is used and the fluid is
transported HoOhYET JmtraHeat  safpltngo®F Wsgehd i € &5, which is

arcuated or beniniespectdltfate surface in a more or less

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 ox
capillary such as a needle or a structure, comprising a

25 plurality of pipettes or capillaries is used and the fluid
1s transported along a location at sampling or dispensing a

sample, which is arcuated or bent respectively.



WD 2006/ 053461 PCT/ C112005/000688 - 6 Further preferred aspects or

enbodi nents of the elenents, devices as well as of the structures and the
processes respectively are characterized in dependent clains. The devi ces,
instrunments Qr structures respectively 5 according the present invention are
suitable in PP HO34H for diagnostic or anal ytical proc®TEH2PM0PHE8 £ | d
of chem stry, medicine, mcrobiology, pharmaceutics, etc. The invention
shall be explained in nore details with reference to the attached draw ngs.
10 In the drawings: Fig. la - |Ic show in perspective view enbodi nrents of a
bent fluidic channel, Fig. 2a and 2b show i n perspective view bent el enents
15 conprisin d i.Ns vy 1k 3RS i ective

vi ew a bent gﬁ%ﬁ&%?,bgggggfggiié és??6?rfgg°§§§?ﬂgfgsf4gﬂﬁ%% ﬁ%ﬁéﬁ% d
reservoirs i depérspegsiwelViaw &b thweldt rasctiresdeodetbaeptescéssesanpl i ng,

20 Fig. 4c shows a sgciion al an i,ne .I-| Fig. 5a and 5b

| of fig. a.and_b
show i n persﬁ?é??&glv?eﬁl?ﬁ% i ?%;eﬁﬁﬁ%ﬁ§fbﬁean§eBEn?g?f%?dic el enent
into a flee or, non woven elenment, 25 Fig. 6a and 6b show schematically in
per spect i ve JTEW STRESH! spenERITT & (I TS & bBRTPHO 2608 053461
PCT/ C112005/ GR@688ind the present invention are suitable in particular

for diagnostic or analytical processes in the field of
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 6éb show schematically in perspective view

the dispense of a fluid from a bent



fluidic element 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
the sanple transfer fromfluidic device to fluidic device by overl apping
contact of capORétswsaes, 10 Fig. 9 shows schematically in perrdReésiodesyi eW
the transfer of a fluid 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 elements can be bent, Fig. 11
shows the structure produced out of the 20 CD of fig. 10 froma side in

perspective view, Fig. 12 shgd glgi tSEEUQFP6§d§h@%|ﬁ¥ d ¢rlche one

shown in fig. 11 Fig. 13a - ow an € astlc at sprlng ke fluidic 25
el enent arranged on a CD in vpfmmdxpnm tdfea tfopnptahnapeecti onal vi ew seen
fromthe side as well as actuated by use of an WO 2006/ 053461

PCT/ C112005/ 3588 8 act uatsigwel errentatiienlibeadsspeasbedimultiplex

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



sanples, Fig. l1l4a and | ob show an exanpl e of a nmechanical transm ssion at
flat springs for the 5 production of a structure according the present
invention, Fig. 15a and 15b show a planar mcro-structure produced in
conventional manner as well as a bent "out-of-plane” mcro-structure, 10
Fig. 16a to W8i208¢@f44d possi bl e version for the producti BET/ECH2605/000485C
channels in inventive fluidic elenents, Fig. 17a shows a mcro
fluidic-device with bent distance elenmepts, and 15 Fig. 17b a stack of a
plurality of mcro fluidic- devices as shown in fig. 17a. In the fig. lato
is schematically and in perspective view three enbodinents are shown, how a
quidic channel can be arranged on an individual fluidic elenent
“around-the 20 corner” of an hoveating dldmeditc fatr thbutieéspEhge oA shows a
bent elenent 1 conprising two Iayers with a closed channel, conpr|S|ng a
bend 2. Fig. |b shows a one | 8§8P1%®nt el enent 3 conprising an open "inner"
channel with a bend of apgrOX|nater 90 25 degrees. Fig. Ic finally
shows a one |By@r Jo‘b“htaré?lgﬂr%’n ghgw ap prAiinPiak MeGRaricapen channel and a

bend 2. WO 2006/ 053461 PCT/CHgQQﬁé&Eggg%% 2 fﬂgQ %glgageggrsggg/each a bent

el ement, which is needle- |ike shaped 2a sho nt needl e- shaped
el ement 7 production of a structure according 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. 1lb 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.



wi th an inner open channel and a needl e-shaped tip 6. Fig. 2b shows a bent
needl e- shaped el enent 9 with an outer open 5 channel and a needl e- shaped
tip 10. The bent fluidic el enents shaped as a needl e can be used for

sanpl i ng fr dMP3006{863461 pl ate or for the direct sanpling ofPAFHHZIVWGPEE or the
di spense of a fluid into a human or animal body by piercing. 10 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 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 conprising an even cut tip end 14. Again 15 the

tip-like el gagnt 26aanfe2useow adanpipeng tlemeatyelhicpl 24 treclie-tip end
has only to_he dlg ped into a fluid and the capillary is filled
aut omat i cal Py-XeoeheBafsel'by heta ?QﬂWﬁsaopeééspeﬁgl%fs%aﬁ?% reneedl’e- 1 i ke

el eent_ar eyiRASshol finsHCUpaS Endhndl GRNLSnERUREL Shilfed 47716 Clvigle 20

shaped end, conprising ends with a wave-structure end- areas of the
el enent s maﬁbc@hpwsse laen’apm¢¢daley-&hamd pllerpahit § eitlami|deréeopsn ch may

be closeg ohaggsﬁ ggg ?|§géa ed abg¥ &lgoﬁﬁ tggeugggft X grlnents it could

be shown, t OW “&F OUH ar al so with use

of open fl lelléméhﬁﬁnehSpé\@ri@ Ppeaidetilld yanl bel fisedl’ebEV@{ﬁtﬁplifﬁg fdwen @pen
channel (capill ar is on_the inner or the outer _surface of the hent

radi us. WO Q’Gééreéé%lopcﬁ?@ﬁtfmﬁm‘e@amplieg Ph prgy BhuiThéHariheal Iy and

i n perspectigM@p¥he®w 8rVe! F1uph alfr JisShumhnadr! hAYRE1 SOYEFEYS shown with
open grooves
plercing.

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 1s irrelevant, if

the open channel (capillary) is on the inner or the outer

surface of the bent radius.



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 sanples by use of the fluidic elenments as shown e.g. in
fig. 1 to 3 can hag en in the following manner: a flat disk, as the

wel | - pl at e- dﬁ@@”@@’&%@h open grooves 23, as shown in figPCA/CIEPA5H8068% 2

| iquid source for the fluidic 10 devices. The sanpling can happen via

di pping of the fluidic elenents 9 (orly0ore elenent is shown) within the
grooves (contact with the fluid). In doing so the capillarity (capillary
force) of the bent elenents has to be bigger than the one of the grooves,
whi ch are arranged on the 15 disk. This may happen e.g. by using snaller
capil lary dimenigyj.oda echeiggecaltapi dhdrin aspepecpioporvtieens. wédblensur e,

that the dIS or t groo es are al ways fluid, it is
preferred toP r%}?ggz}héﬁ Apid, gey |%%;%§?WHTWé§b fBPPSTRBOVER fill ed
with conventzpwr%éaeblaqgasEsnem@yw%m diRatl-esundhgidkskscan be kept
static or can be rotated so that sanpling is possible at any |ocation

around the c¢¥afcarcinkesgr Ebﬁegpenngm@vesm agienifiedr tpapeph| fRe wel | plate
21 is shawn ﬁﬁpgﬁhdeﬂlc%%%%éék tQ %59 Tﬁ? daes l% V%rshaébggél'bfed 25

grooves 23' are connecte fo edge ervoirs Agai n the
col | ection cﬁamphﬁajhyampbesfcahebélex@nut&kbmdntaxasnghbhuldig eienents 9

(only one el gnent, i.s shown) . _whi ch ing .into the grooyes 23 . Simlar
Lo thedi sETT ke foace SOF BREPPG LAathhc bt RE BFa e o L iab D
2006/ 053461 &Gl CJaJsZQ;(P@ Qe06881ateldiskizn whHxrcampehe g&ﬂ@b@dsl n3| oagi t udi nal

direction, so t hat L o
shown in fig. 4 serves as a liquid source for the fluidic-

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 is 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



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 dinensions of the wells 25 which are sonmewhat bigger than the

di rensions of the respective grooves 23 or 23 respectiv

consequence WPi200690538ky to fill these wells 25 and on theﬁéﬁﬂ%@a?@ﬂgsby
using the wells it is guaranteed, that the grooves 23 or 10 23'respectively
are uniformy filled with the respectivédl f1uid nedia for sanpling
correction. In fig. 4 the advantage of the present invention or inventive

device respectively is shown very clearly, as the bent fluidic elenents can

be gui ded over the disk parallel 15 to the surface of the disk, so that the
sanpl i ng canfh® Bxccdh &F SWERG £0t henpdbafing hehisiaft ifop& ithas are

limted. In Qéxhﬁiiﬂ@_rﬁu gy %@:%‘“cu%d“%h@ﬂc%atlg?“?@ﬁ I tn RiPebke the space

above a wel | -plate di 21 has to be ope ree respectively, while in
case of the aseowis at320 inventive fluidic elenent a relative small gap
above the surface is already sufficient. In the following fig. 5to 7
possi bl e exafp§eséofshdve adigpesalsectiansanplew shimrgl the éxjpleaiIngd in nore

details. _In_the fig. ba an b the disposal of a sanple s . executed 25 by
Sty di bt GEOE i H AT CBor dieRtonRy 5he AR Hok Rodet 8l enont
31. In fig. 58 whecki SRosndhat $agpke thahothdedinaaneondl Ji amea tip
element 13 is shown, while in fig. 5b the disposal of a sanple into the

fleece 31 isFeepPE R F4QRTSS HSe@resShapedPerpl Bl 9. ASNG JE0GFEHSA6¢E
PCT/ CH2005/ 000688 easﬁj%o fill these wells 25 and on the other hand by

using the wells it is guaranteed, that the grooves 23 or
10 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

15 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

20 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

25 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.



The di sposal 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 usi ng an
elenment 7 with an 5 inner open capillary. The fluidic el enent S
preferably WOAPE/458461 pr oduci ng the stripe 33 containing ?ﬂHCHW?BQQ@E
liquid. In contrast fig. 6b shows the principal of a fountain pen using an
el enent with an open outer capillary. - TBe~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 drawn for the production of the respective stripes. Finally it
shoul d be rmﬂhé<ﬁﬂ§posaﬁapfthesaaplelamy akﬁoIh§a§ﬁfﬁﬁtﬁﬁebaréanb&ctrﬂi

fount ain et ld ke dhiyend iy el5.8l 58,0 AR 0n QPefcIRangro g both

si des, which e caprflary 1Ts open end- to-end -ana
fountain persumtrudﬁ) Ia$ whewneig. therfr@ndaa/wartd .. Fig. 6asbhwss the
schematically and in perspective view a so- calkﬁ mul tipl ex-array with NxM

i xi ng zoneKTHFHRFprdddcd ORPRR M aPPRYIS T (FTal egft do¥ehPI 8% fount ai n-

pen needlses afifeMSREATHINGERY] C@Bé)’fﬁ@ﬂﬂb i drdedit 7. is @ek@r%ﬂmnts 7
wi th open channels "inside" as"well as bent needles 9 with open channels

"out si de" ord¢ﬁ%nﬂﬁ94|gm9duwun§ éhé @tm%@ﬁi%ﬁxﬂpnﬂﬂiﬁn@mstbﬁ dappesedi es may
be used. 25 i d ¢ ed| I r_10
; yﬁbf/%ﬁcfl o nttl}.tgslt ggg aoR :gllsngvpse & ?J qntc1?>§tlh09

respectivel strl can rawn ?qu|d l i nes
are intersecfoum;arn)p@hamSangednzememeﬁﬂ wi i H anocgwm.oﬁhershapmllary

contl Qur et ofhd S8 ALY SRR oned. ADONS & 355 Lad TULALE) B

10 stripe 35, containing 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.



- 13 Wth reference to fig. 8 and 9 it should be shown, how the transfer
of a sanple fromone fluidic 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 5 end 12 to a further tip device 11 with the tip end 12
is shown. TWEO 2004058464 12 of the one device 11 is sli ppedP%T/GHmOﬁ/H@“%pposed
tip-end of the other device. It is inportant, that upon contact the two
capillaries are overlapping. The one deMice 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 conprise open capillaries, which are
overlapping. In fig. 8b shows in anal ogue manner the sanple transfer from
one needl e 7Wakhhreferenge erd B.d-0 8aandp el eneneuld be Sshwiwrh thiew tthe end 12.

The transfer i cuted b Vi horizontal Ly of the qne devi until a
cont act of tﬁggf’\%&c%%i?l%armf cehg%r?e s?nles%léé%%%dé?%lrc? (r)\teo tarnao\rllcs gr of the
liquid. So thatithe d¢ansd etaycar exedutede tapi that iteasdrcap [diary 8skorce) of
the one tip e|lenent has to_be big er 20 than , the one within the capillary of

the needle. FRPsTEARSI®e A Sy £56Mng §HBI Fe¥icdpt 'Y & FéRsi ons in

the tip =l egpat 19r+HYa bf @8 e CaRIY IRRY cBSRECHitRILRS t1 driP.129 1@ further
possibility of the transfer of the liquid is shown. For that reason in one
tip-1ike foraedwn2sThievide end dcipdnittle ©8ej devoeeredl t b5 sol impeach@vgirobl em of

posi ti oni ng. e -like A 7 [ 0 a-,. ho i.%ﬁQt I nner
until the negggeoﬁﬁg%g%&eén%%geen%eionftc%rﬁehg%hggsggggr:\?hgl%hk&asr’nnle %ANd the
transfer of thetl ugomn deorayactodtig .twlon cagdilleohes aAvs rowe rigagirtg.oTh20 at t he

upper , . . . .
PP one device is acting as a liquid source to the other empty
10 device which acts as liquid acceptor. One condition is that

the two devices which act comprise open capillaries, which

are overlapping.

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
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461 PCT/ C112005/000688 - 14 needle |ike device 7 can be
all ow an easier x/y-positioning. The positioning aids or

el enents respectively can be integrated in a sinple manner

within an etching nmask. The individual bent 5 elenents nmay have

sWO2806/i5 2441 portions such as e.g. groups or naPCHGHGSPE688i ons

es the elenents to engage in further elenents or to conpensate

i naccuraci es between two el ggents. By using such positioning

aids the safe transfer of fluids may be 10 inproved. The production of the

menti oned auto-positioning or auto-adjusting structures is quasi free of
can e.g. be integrated already within the etching mask. For

charge and

t he

producti on afeddle deRbki deetdcaul occqpoId iarvamgeai d® AblokushhessipFocess steps
d., The el enents include 15 afterwards inherent those properties

are require
of the auto

required anEMedts! RebblctivéDy Scine MaitRlgrakRdl Yhdyakihpué dhon@lement s
and in the followi ng figures inventive structures 20 should be
expl ai ned i rRlnseEydet gi | S1Ebhpravislgching magk-t fheot nfadL dRabare®t ui di c

are shown

A ERSSHEAPPIRAG TRerRY St A ok PePRaPTaBRPEFLPY MEans are

elenent55 F%ﬁéﬁé%%sr%%28ﬁﬁ%%gad&&%iéﬁgwwﬁfidgghkgﬁeggggﬁgnQi§5?ﬁjasin whi ch
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i ndi vi dual
sanpl es at
same tine.
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hi'ng or a structure 1s create rovided for the

elenents. . This structure i.s sui.t

bl f h | i
IETeRS £PnBRERoP et HrEiRed e shents) Grat P oBPoRS T e at t ho

PwsitGessayt L AEcPhoRt £83 Gadt s e d lefehBe . SBHBUSBRRET .
such positioning aids the safe transfer of fluids may be
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
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
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.



WD 2006/ 053461 PCT/ CH2005/ 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-plane bent structure is shown from above and from the
side. Wthin the CD-disk 41 the stripe-like length 5 sections 43 and 45 are
produced by WOaM6Mp4els wel | as the needle-like tips 47 iPRT{HBOGONGE of the
di sk. By bending along the polygon-like bending edge 42 the inner sections

of the stripes 45 are bent downwards andSat the sane tine

th

e needl e-tips

in the centre of the CD-disk 41 are 10 separated sinultaneously to produce
the fluidic needle elenments 47 extending fromthe ends of the stripes 45,
whi ch el enents are provided for sanpling or disposal of sanples. In

addi tion and® s-inhwren phiodetedenst ¢D Ure styeedi CDc 4118nsfigpel®ris erably

in the centrg-line of the strip-like sections 43 _and 4
pre or abl y SGTTR By PHECRAY - 8y ba B 2o ARad

i

[y arigs, 46,

ion’ so-cal |l ed

pots or weldw-4F-plankebaneasotutberoulersisdwn feemd3dboBy ARANSraf a

structure as,.shown in ti%" 11 sinul taneously 20 a plural
be removed orP%aisi%ed "By dPppPfigt Pt s hebll @ iS5 2P i <Pe
grooves. sThese S £%32R84C2k! getegrbd@dad hy, tdRnitly tRewd

transferred through the capijJlaries 46 into cavities or we

ke

@%d

of . sanpl es can
gthve sanpl e

Lestdd, and

| s or pots 48

respecti vel yneerHesd ikl dhged4resar Vioe reemrr®dthe dilgikechBar beadirtged on
the disk-1i ian _qt r S r .LLauid. sanpl e
detection o&ﬁigﬁgﬁ%glzméggﬁka%&gsgs %%ﬁﬁgin&&?EFPEP%d?qﬁ%%,s%%ggbﬁ% anal ogue

manner in figf tIR stnipelsedSshnel henstdaaiwamls and at the same time

the needle-tips in the centre of the CD-disk 41

are

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



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
peripherally, which neans at the outer outline of the structure 50. By

usi ng needl Q 20R€0B4gps 53 agai n sanples can be renoved, PGHICHR008/0e688
transferred over capillaries 55 5 into reservoirs or pots or cavities 57 or
59 respectively. The detection or analygsi-s 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 wells 59. 10 In the exanple according fig. 11 '"a so-called

drum casset eruétunsd dgie antiipRlfike. sé2tfose-3nlded hinamgedssette "out si de”
is showmn. It is possible tog bend a di sk-shaped structure i such a way that

in
a drumis fBFRERECIE Yot MidChy 882NShBINER® OYE]E outldme PF 4P€ so-call ed

drum casset fes, Wi JBRaRS, 1RE nd5 kvl shovke stlCtay 6308N ssRby8st he probl em
of cassetting as at the sane it is possible to sanple€ or to di spose a

plurality ofamadeplesyoviie cddsdt eragtransherdodraver aelillderiies 6F several
el enent s Coﬂl%tfé’sé&o%’}% l%'re%ﬁtsA'o:?OFQw\?{eéh@Peér (Efbt 'O}"e;sp%%%ﬁivgﬂk}fm) can be

possi bl e for cassetting, f exanple a ¢crown or al's € Shown in
fig. 13. Ththeadsbidie:dn loer shalgkisegsespeadilvé iprohahe tdampladvant age, that

t hey can be Stﬁted or ggans or e% as ﬁ g. stacks. 25 I.n fig. 13% to 13d a
further enbOATRERT G° PHSIEMTED LRVERFI BRI WP R H e S HoWh1EBnpri sing a
plurality oheahs Uidithe! BRIHD1iral 5aNE8dwONL Ofs ain tdHe Sippegt ure. Fig. 13a

horizontal 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.g.

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



shows in view fromthe top again an at |east alnost circular round netal

di sk or CD-like disk 61 at which WD 2006/ 053461 PCT/ CH2005/ 000688 _ 17
peripherically extending the individual fluidic elenents 63 are arranged.
The i ndi vi domo 260605d6c el enents can be produced by et chipag/onzoésoodshe et al
CD. As shown with reference to fig. 13b the individual fluidic elenents 63
S are elastic flat-spring Iike elements;sth restoring force. To get a
better general overviewin fig. 13b only one single fluidic elenent 63 is
shown. The production of the flat spring like elenment is possible due to
the nechanical elasticity of the metal material. As a result it is 10

possi bl e toy QE?HH?P%@&GI;E{/%;&&HM‘Q&EMQQ198!10%19&?%%%@%1%‘%%“@‘3“

flat-spring or so articul ati ons I g 3c shows a possible specific
enbodi nent &he &raengedrithe a&mmadoﬁﬁumédcwlmwmmam@@dl e-like tip

65. The cophi f e. bent. .needl| e s an i npr oved
sanpl i ng of saﬁ%%egnbf #rhanUﬁf g&ﬁe%& |caﬁ?§ %@ ri% Hown R Jt%'a test strip
contacting péﬁeedm@ mnf:by ady eed ibyiuvsaual ﬁl@idinsteuwaaena:% $3own in fig.

13a. Again in fig. #e"é a better , overview only one pre-stressed fluidic
el ement 3 A&V fig? t:E‘E) 1108 ks E5SPERERWHED PRI RrERts are

only shownthngetitlipestedhfeddtd1vicheal iblatnsprgnords kshe) eynts 63 are
slightly pre-bent in upward direction. By actuating e.g. with use of a

circul ar actdpgiagibridentelEmarte §3ndisvisbigun. fThe BErdurfiakefeltdfents can
be pushed 22 E""Qéﬁ‘i@{ﬁi 1 Ofe CONVAGH '1% Ezgskg &eéﬁ%sﬁé'tﬁueormeach%%l%ﬁlll ed
i sk, as i e

wel | -pl ate own e.g. In fi er t
elasticity of the metal materlal As a result it is

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



sanpl e sanpling or the sanple dispensing can be carried out and after the
transfer of the fluid has been executed the actuation can be cancelled and
the flat spring Ii ke WO 2006/ 053461 PCTI CH2005/ 000688 - 18 elenents 63
Will return to their pre-stressed position, so that the test-strip is

debl ocked. SOVQRWEOIHE £l ui dic el enents or the individual POTEH2845000688 | ke
el ements remain in their pre-stressed position for the 5 production of the
structure or the individual fluidic elenehts a material has to be used,

whi ch possesses certain elasticity or restoring force at deformation.
Therefore in particular e.g. nmetal materials are suitable for the
production of the proposed structures. 10 Furthernore it is al so possible
for actuati nglehentbubdieilklmients tor thieerf bae-spressed ikesigliements® t o coat

the nmetal substrate with a Piezo-s trat or a Bi-netal respectively, so
that the actggﬁ%oﬁﬁ8f@%%ﬁ %#ﬁﬁgﬂ%ﬁuﬁé X %SFC elenents or flat spring-like
el ements can_be, execut ed_by, the novenent 15 of ,the Piezo-gel ements. As

al r eady nentﬁSnEgagng% ffﬁé ?xéﬁ%ﬂe soPrtggefF% }Vﬁiﬁ?%mﬁa%a«§9ﬂH§ﬁénts can

be achi eved by ket ehefenvbateddid |in hae@XPbaieRedrkBs 801 o st iadr oM thhe
reference to the attached fig. 14a and 14b. First again a netal CD or netal

di sk 81 20 i refluREdconseftthe IhHackveg oF s8et tBALEEIRal paktidldy separated
fromthe metahofbits SSmafOMhl thdd Go ka0 BEAAPREYERGE LAULE; foerdia el ement

is bent at its front end I n oppose irection tot orce
certain transdessiontyact ore2sotimptivercenatddet henpt ot rssrafme sras
descri bed m‘%grticular e.g. metal materials are suitable for the

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 1l4b. First again a metal CD or metal disk 81
20 1is etched, so that the area or section 63 is partially

separated from the metal disk.

As shown in fig. 1l4b 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-



reference to the fig. 13a until 13d. In addition the elenent, which is
pre-bent with a certain transm ssion ratio, again, can be coated with a

Pi ezo WD 2006/ 053461 PCT/ C112005/000688 - 19 substrate or Bi-netal, so
that for saWpPl2006§M6ki ng or sanpl e-di sposal the activatPEHCH2049688h| e by
means of the Piezo-elenent or bi-netal. Wth reference to the fig. 15 and
16 the production of 5 inventive fludix <l enments should be expl ained in
nore details. Fig. 15a shows a planar structure 81 for fluidic anounts in
the nl and | -range produced conventially, which nmeans on a substrate 81 the
nl or |-stucture is produced by etching. At the respective ends of each

el ement 83 $0bsunare sonPia-metainelsoottheapiEbt asymBle-efangileirst rxct ure a hol e

or cavity 85 is.provided,. if needed, which is bi enough for ing a
bendi no. 1 oobaeE NS d R dat B Lor Soraret aIth Rea oo R 870 i n
whi ch the i pgdeYbdedm&lemmnts -&2tane bent out, formng 15 the bent el enent
parts 88, which may have a bend or deflection in the range of approxi mately

90 degrees. y&tn sOHESEhdde AN L 6N e dhbf e6ephe aiebsast kg igF the range
of only a few degrees up to an angle of al nost 180 degrees. The production

of an i ndi viBuantsye vEtwrdl eldfente3 shopldohpresprinrd |engtorene fluidic
channel 84 gs.d rijped i jcul an with referenc Oed e fiigicl to 3
shal | be degcrlgggd Llpnéi'norea etote‘f!lsl 'é %lltaﬁdare?e?%n%e thJ%i g 1 auntil 16f.
Fi g. 16a shamsuhbsciwsthesact ianmmlplvrangs pedalced ubsivaie L1dry,espanti ng to
the substrate-plate 81 fromfig. 25 15. Substrate materials, which have to
be suitabl eMEBRStPa @ substrate 81 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
l16f. Fig. l1l6a 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



applications according the present invention nust have the inherent feature
of plastic deformation, which neans as a consequence e.g. netals or elastic
polymers, are suitable. The use of rather brittle, fragile or anorphous
material s WO 2006/ 053461 PCT/ CH2005/ 000688 - 20 such as e.ﬁ% éuli%on

gl ass, etc. WOX03B4p1] imited, as deflection in the thi r BCHCHENPERS; s
practically not possible. In fig. 16b the netal substrate fromfig. 16a is
coated e.g. on both sides 5 with a poty#er-|ayer 91, as usually used with
etching procedures. The polymer |ayer afterwards is partially exposed to
light and partially renoved by washing of the exposed parts, so that
channel -1i ke | ongitudinal extending free areas 93 wil|l 10 occur, as

schemat i cal E{¥CBha@nei &- f$HL1aBY. B@SStchiAg, t ke OREY atitHeedr &8 areas 93
channel -11i k j [ i 4 ; o} {Eggg' y in fig. 16d.
O course tﬁg%§gFE%?%g§ﬁé§§%g?hfgiggﬁgégéggeggoﬁpﬁgg SI egﬁg%d therefore
only one supbasebdé.the nmetal sheet may be treat elinfbigt hbklEher oducti on of

a capillary_channel, 9 ich is aopen.an one sjde only. Accarding a further
rboni ment  FECRL SHBRCHPS | HIE (o pA0ducs 8oRbEdl F18 boh BRLC a0l by
etching ®f Hhennmet pblymé@s BLhenedl calsl isshowM 18edi@ith GetcriGidinally the
pol ymer 91 shall be renoved, so that the channel or capillary for an

i nventivel yPpPERESERSTI uidic el ement is produced, as shown schematically in

cross- section in_fig. 16f. It is now possible to | eave open the channel, as
shown e. g. The polymer layer afterwards is partially exposed to light

and partially removed 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.g.
25 at the fluidic elements in fig. 1lb 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.



25 at the fluidic elenents in fig. Ib and 1c. But on the other side it is
al so possible to cover or to bond the open channels e.g. by use of a cover

filmas e.g. a netal film so that a closed channel will be produced. WO
2006/ 05346 1WPGHIPD5/ 000688 - 21 At the sane tinme atPEHEHMOHONOGASI on St ep
of the channel-like <capillaries by etching also transm ssion forces as

described with reference to fig. 14, _iptegrated gui dances as positioning
el ements, etc. can be produced. 5 Furthernore from sinple planar nl or
jul-structures certain parts can be bent out of the two-di nensional plane
into the third dinension (out-of-plane) by bending such as by arching,

form ng, etxt .theoshkhat tihe hBVERdipeodidtidnuiseepl Bf the Bhagrel-Isiege will
occur. The planar nl or | 10 structures can be produced with conventional,
mcro tecHifthidditgarspPEdaEEhong it s dcansydissason| fPRE§FapRy or etching, as

described wddr ek %lr% ¢f Tr@fék@nc&&h “ﬂg1614T°1n%%5:§¥@dt Be1404¢tad dual out

of the plane bent el enents 88 as own in f vari ous techni ques may
be appli ed. a§Hm98151nnsngc@hﬁmﬁnb$,cﬂﬁa<nﬂano@e pgotiocedmpl y press at | east

art of t lLenent 83 out Iane f the_structure 81 e.g. by usin
5 bendi 1 Tiows oot sPret alal sl s ra SbE Rt bR e netar Gt "Xl ong o

punchi ng tqszirt%r can bedgeneopheli Of Nehd allo-dAnkikiBaR1PESshEI Lhty tise t0 apply
a 20 roller like tool. Again a further possibility is to apply heat on one

surface of WHESCigengienofoat-pE=RIang) Ay benddpat sushcreaP¥ a tension
force, so tal}]ftlhltnt?e %Q%Hg B?QCed% € 1ERC Whe ‘&‘n?r'%ﬂ‘ﬂ&v%hgtk'ﬁétv]?ieé" specific
t her nor ed

bending too a symmetric edging Is appli
the nl or pl-range will occur. The planar nl or ul-

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 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.



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 achieved, with the result of creating a bent out of the plane
portion without the need of a specific bending tool. W) 2006/ 053461
PCT/ CH2005/ 009@3¥6/0s3461>  The bent el enents can ful fil var iPGTACHI0P508968%t
functions, as e.g. contacting, needle-punching, reflecting, etc. Pre-
conditions for bending an el ement out of2the substrate plane is the at
| east partial etching through the whole 5 substrate sheet, as in particular
described with reference e.g. to fig. 13a, 13b, 14b, 15a and 15b. The
"total - through-etching" nakes it possible to produce the individual single
bent el ement TheThenposiehéhts ycad fHllaktl eadebasmdl £oarefit t hendt tores,10
structure makes it possjble to include inherent ig%ﬂ the mcro-fluidic

% ¢

systems e.g. 3Suf-8f - BPRRRCHF LY aMRE P ORCCAg Jel & StiBdsi €t Oni HF hol es,
adj ust ment  aicdhdiReshti 88k NBendi £l$, ars lORRRMS, cBECofagnechep®ttsad |y shown in
fig. 17a. This nmakes it possible to increase the inprovenent of e.g. 15 the
posi tioni ng éflamecis- £hai df clereherrrtiad edchingnthsough ble siklsystem For
the produeti Lon . ad] : (o] Y e ducy ement s
no furthe? gﬂ%%ggéggtgggggfeggéﬁﬁ&%ggﬁ%ﬁp%ﬁegggg§%8€§r¥£%$ %Eﬁ]lrﬁ?e step
has to be ap@.igedtbofhgndlBapsk3iposialb,oniSagaadeidht STRO Browa]ust ment

el enents as the mentioned djstance produci, | erent,s, as, shown in fig. 17a
out - of - pl ane FPEIEY §ﬁgFg§ng{H%§ e%F@hﬁﬁF? %getﬁQ BFggﬁﬁ%eé%?oducing elgnents

may be integmatieddgad. sWhhé nbdie Llduyintg . mask. The fluidic

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).



el ements therefore include inherent those positioning 25 el enents or

di stance producing elenents and no further external auxiliary neans are
requi red. Those auxiliary nmeans in addition may include the fluidic
channels or capillaries. In any case the fluid is flow ng "around-the-
corner". TheV@RMOAS3HL s possible to create a plate 30 JIPITGH2LEYI08E8 (whi ch
nmeans to reduce the fluidic area). WO 2006/ 053461 PCT/ CH2005/ 000688 - 23
Furthernore, in fig. 17b a stack of a-pkBrality of mcro- fluidic devices of
fig. 9, 17a is shown. In other words a plurality of mcro-structures

i ncl udi ng di stance-producing elenments, stoppers, positioning holes, etc.
can be stacked 5 by an adequate positioning of those bent auxiliary parts.
Thi s makes ifursheirmpreo tnebi@. al Bassetteiakg off anpérovalsty uef unksrqwi th or

wi t hout fl uidi G).. al read ntighe bove the present,invention refers to
nl and I-stFﬂbl@%gééFg%c?ﬁegfrgﬂ%bggtqg%dﬁgrS%ﬁgnfrgﬁs?é?erlfpéésJ%ry smal
amount s of Iglguiads tiynofheiakoasitrlctnaige inAs vdtingxanpt enterpsadqtimg bl ood a

needle like tip having. a |length of e.g. 3mm.can be used, the wi dth of the
needl e- shafeﬁeﬁ‘&?tﬁe gEBPB%Fﬂat%‘I’%;“A‘GH%“‘?t Il?@l@épi FESr ycﬁﬁyb?na%a%‘e% dth of
appr oxi mat ely; 200 aALa0dtE g0 slepidn By td¥e theseaBehtakyxMBYaPg Safks Of about
80 pm The anount of 'blood to be sanpled can be in the range between 2| and

100l . Thes&hisl megear étopasber sko eskpfilees gveAtEORIt AE BEEE@T
understandiQ%I%Ethggsprg§?9t %nyg@ﬁ%&y1f¥§q gggrefore the present invention
I é o] ? e e 5

is not at all restrict nt1one values. It should be shown how
fine or smalls 63088l ¥EhY1ohhE JOWANIADELeRE" REEAPL Gh oL Sty €5 are
nl and pl-structures 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 2pul 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 liquid 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



smal | liquid amounts are taken into consideration in the present invention.
25 The bi g advantage of the present invention is that sanpling or
sanpl e-di sposal "around-the-corner” is possible with wusing the bent nano-or
ni cro- st r ucW@r2085/05B4¢1usi ng the inventive devices or eleﬁ%ﬁ?gﬂwggﬁgﬁtively
or structures sanpling or sanple-disposal is possible in spatial or WO
20061053461 PCT/ CH2005/ 000688 - 24 <diZzfensional very linmted 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 sanpled, which
sinplifies essentially the sanpling of a sanple. 5 The fluidic elenents and
structures ﬁhm@hsh9@agrﬁﬁﬁv\ﬁhﬂiteﬁeﬁéﬂéhééom%rt%ﬁa#iiﬁ a flyificas wel | as

the describ . DL O, ti : r f Y. and t he
pr esent inVQ%Y%Q% ?%ﬁﬁé Qgﬁﬁgﬁfqﬁiﬁfﬁgg ?%9#%%§%ﬁ3tfés, srgﬁﬁ g enments and
descri bes ppbgeduresspddtel felgyr ésoar ghlbhoal yamsksl Hay tdedetimerled,

understandiﬁg. din gqgjtion e ghe 6sed naterial for_the production of
fluidic el efBhtY SHPPEITIRT FSEEVdEH&¥: FU8I PR & Toft SEWot 1 inmited to
metals or el asti |ynmers. It is also possible,, that at  |east, partially
el astic ter SAPCEIRICLT o LCIAT 15 A6od LFBFCIESE HEh BrbGU IBIP'SY *HAE | nvent | ve
el enents or rgEeUehdd 5o HraspEG . veky. 1IFUREhQEDr&s ithd dd¥iri@esential , if
open or closed capillaries are used, if at the ends of the liquid devices

needl e- | | kePEPPECtERRyaM I @Ee ofr sPgREe coRlemEanRizs asudded or waved or
serrated endscarfr alfANgehn A& 12% at all limited to the figures,

shown elements and describes procedures. The figures are
10 only used for the better understanding and in addition e.g.
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



Clainms: 1. A device for sanpling, transporting and/or disposal of fluid
nmedia in the ni- or pl- range, the device conprising a substrate having at.
| east one longitudinally 5 extending strip-like portion along which extends
an open or closed groove, capillary or channel, the or each strip-1like
portion being formed with a bend or arcuate portion whereby the or each
strip-like portion and groove, capillary or channel are bent out of the

pl ane of 10 the substrate, wherein the or each bend or arcuate portion has
been created by plastically deformng the substrate material or subjecting
it to heat or etching on one surface,-28t hout the use of a specific bending
tool. 15 2. A device according to claim1l, wherein the or each bend or
arcuate portion has been created by plastically deform ng the substrate
material . 3.c¥ailewi ce according to claim11l, wherein the or each 20 bend or
arcuate portion has been created by subjecting the substrate material to
heat on one surface. 4. | L ng ' , ej or each
bend or arcu%te porti o# éggf%degﬁrg%&%?gy'bfggﬁ%%gﬁ‘%ga%h%%éogglét rate
materi al to etchi9f Hwidnwedia facthe 81- Hpwedi ceangecokhs dgviee any one of the
preceding ol al Meofiath 4 WpRtrARCRaPIROKE 1630 bhé orBicaliiey 1S open

and extends al ong an 1 nnef surface of the"30 respective bénd or artuate
portion. 8 . A de¢rtanddsgostripglike Peytinte adeng nbighetlendg amp@pes| aj ns,
wherein the groovgy @l §Fooval géﬁ@@g}y ot ERgthe12Nghé dreBASH 2l ONng an outer
surface of the resgeptive end )

8trip-like portion being formed with a bend or arcuate

portion whereby the or each strip-like portion and

groove, capillary or channel are bent out of the plane of

10 the substrate, wherein the or each bend or arcuate
portion has been created by plastically deforming the
substrate material or subjecting it to heat oxr etching on

one surface, without the use of a specific bending tool.

15 2, A device according to claim 1, wherein the or each
bend or arcuate portion has been created by plastically
deforming the substrate matexial.

3. A device according to claim 1, wherein the or each
20 bend or arcuate portion has heen created by subjecting
the substrate material to heat on one surface.

4. : A device according to claim 1, wherein the or each
bend or arcuate portion has been created by subjecting
25 the substrate material to etching on one surface.
5. A device according to any one of the preceding

claims, wherein the or each groove, capillary or channel
is open and extends along an inner surface of the
30 respective bend or arcuate portion.

6. - A device according to any one of the preceding



or arcuate portion. 5 7. A device according to any one of the preceding
clains, wherein at |east one said strip-like portion conprises at |east one
end to which the open or closed groove, capillary or channel extends, which
end is shaped according to its application or use, the shape being any 10
froma group of shapes including, but not limted to, a needle-Iike,
straight-lined out, tip-like, at least alnobst sem -circular and rounded
shape. 8. A device according to. any one of the preceding 15 clains, wherein
the substrate and/or the or each strip- like portion conprises a plastically
formable material selected froma grow®6ef materials conprising, but not
limted to, a netal, an elastic polyner and a plastic polyner. 20 9. A

devi ce according to any one of the preceding clains, wherein the angle of

the or each bend otlaimaawRerdier the yricdveeicapelledy opdcHdihel2bs ldpenA devi ce

according to claim9 erein.the angle is et ween 500 and 0. .11. A
devi ce according ﬁ“&%ﬁ%,a’\m&%’? %"‘?ﬁ’é ayngRee 9tk ﬁp‘FWﬁé&ﬁ Pe880. 30
12. A device accordrgrduatenporxxienof the preceding clains, further
conprising positioning elenents to enable adjustnment or alignment of the
device for sanple-sanpling -27- or sanple-disposal. 13. A device according
to any onedof7the precedi dgvice according to any one of the preceding

claims, wherein at least one said strip-like portion
comprises at least one end to which the open or closed
groove, capillary or channel extends, which end is shaped
according to its application or use, the shape being any

10 from a group of shapes including, but not limited to, a
needle-like, straight-lined cut, tip-like, at least
almost semi-circular and rounded shape.

8. A device according to. any one of the preceding
15 claims, wherein the substrate and/oxr the or each strip-
like portion comprises a plastically formable material
selected from a group of materials comprising, but not

limited to, a metal, an elastic polymer and a plastic

polymer,
20
9. A device according to any one of the preceding
claims, wherein the angle of the or each bend or arcuate
portion is between 0° and 180°,
25 10, A device according to claim 9, wherein the angle is
between 60° and 120°,
11, A device according to claim 10, wherein the angle
1is approximately 90°.
30
12, A device according to any one of the preceding

claims, further comprising positioning elements to enable
adjustment or alignment of the device for sample-sampling



clainms, conprising a plurality of said strip-like S portions. 14. A device
according to any one of the preceding clains, wherein the or each
strip-like portion conprises a needle-like pipette and/or a tip-1like
portion having 10 the respective groove, capillary or channel. 15. A device
according to any one of the preceding clainms, conprising a plurality of
bent portions or instrunments having peak-like, tip-like or needle-like 15
ends, such that bringing a further device or structure into contact or
engagenent with the device at predeterygned |ocations allows Iiquid sanples
to be sanpled, disposed of or transfert’ed. 20 16. A device according to any
one of the preceding clains, wherein the device or its substrate has at

| east an al nost circul ar, .square-1ike, hexagonal or disk-like form 25 17.
A devi ce accor di n§¥t BRI i & 56?"c| aim 16 as appended thereto, wherein the
peak-li ke, tip-like or needle-like ends of the strip-like portions are
resilient, pre-stresse nd, arranged, i n_or_on the bstrate.of the device.
30 18. A st rij:g't ure con%a%ﬁﬂﬁe &°°?’5§é§19 BReargeW%eOf 3@8&?‘&&% if‘% any one of

t he precedi ng cl actaime®,8cohdrisingas rringehisyt of osaishspripdikieui d nedi a usi ng
a device Qr struc%g&gnggpording to any one of clainms 1 to 17 or a structure
according“to clai , conprising a panel or disk-like plate with two or
nore individual open

4. A device according to any one of the preceding
claims, wherein the or each strip-like portion comprises
a needle-like pipette and/or a tip-like portion having
10 the respective groove, capillary or channel.

15, A device according to any one of the preceding
claims, comprising a plurality of bent portions or
instruments having peak-like, tip-like or needle-like

15 ends, such that bringing a further device or structure
into contact or engagement with the device at
predetermined locations allows liguid samples to be
sampled, disposed of or transferred.

20 1s. A device according to any one of the preceding
claime, whereln the device or its substrate has at least
an almost circular, square-like, hexagonal or disk-like
form,

25 17, A device according to claim 15 ox claim 16 as
appended thereto, wherein the peak-like, tip-like or
needle-like ends of the strip-like portions are
resilient, pre-stressed and arranged in or on the
substrate of the device.

30

18, A structure containing at least one device
according to any one of the preceding claims,



5 grooves provided as nedia sources for the collection of sanples. 20. An
arrangenent according to claim 19, wherein the two or nbre grooves are
generally straight or generally 10 circular. 21. A process for the
production. of a 3D fluidic device or structure, the process conprising the
steps of: producing one or nore individual longitudinally IS extending

el ements or strip-like portions within a plastically deformble substrate
by etching and/or punching; producing, sinultaneously or in a further.
step, along the or each elenent or strip-like portion, at |east one 20
open or closed groove, capillary or chanpgl by |ithography and/ or etching;
and bending at |east part of the or each elenent or strip-like portion out
of the plane of the substrate at at |east one |ocation, by plastic

deformation oggby 25 syg @Hé@ameﬁc tf@rhﬁ?ﬁplﬁ’ﬁgqtl(ﬁ%”ﬂe&'& getng W face, to
form said device or structure. ggrocess accord % to claim21, wherein

the bending is ef%&?@&‘bftﬁ}’ﬁ%‘ﬁ%aﬁ Rﬁiﬁﬁt‘?%ﬁm’ﬁ’f‘ez a134m8: ds€° Adcor di ng

to claim2l, wher ey at beristnge ngecoriely itd eiatmcuecl &bfupwbn@tw panéhe
substrate to heat on

f .. d | 21,
wherein the bendi ff gttg%'e]f %;Pfi'gﬁ é’&gﬁf“’guﬁf g"‘ffﬁé‘ ;?‘?I%?et ?oc g“t (r:nhl ng

on one surfSace. grooves provided as media sources for the collection of
samples.
20, An arrangement according to c¢laim 19, wherein the two
or more grooves are generally straight or generally
10 circular.
21, A process for the production. of a 3D £luidic device

or structure, the process comprising the steps of:
producing one or more individual longitudinally
15 extending elements or strip-like portions within a
plastically deformable substrate by etching and/or
punching;
producing, simultaneously or in a further step, along
the or each element or strip-~like portion, at least one
20 ' open or closed groove, capillary or channel by
lithography and/or etching; and
bending at least part of the or each element or
strip-like portion out of the plane of the substrate at
at least one location, by plastic deformation or by
25 subjecting it to heat or etching on one surface, to form
said device or structure.

22. ' A process according to claim 21, wherein the bending
is effected by plastic deformation.
30
23, A process according to claim 21, wherein the bending

step is effected by subjecting the substrate to heat on
one surface,



5 25. A .process according to any one of clains 21 to 24, conprising
producing a plurality of longitudinally extending elenents or strip-like
portions such that they are connected to the' substrate at one end and 10

di sconnected fromthe substrate at an opposite end, and such that at |east
nost of the elenments or strip-like portions include |ongitudinally
extendi ng grooves, capillaries or channels extending to said opposite ends
and at | east nost of the elenments or strip-like portions 15 are forned with
a bend or arcuate portion to be bent ouRg9.of the plane of the substrate. 26.
A process according to claim?21 or claim?25 as appended thereto,' wherein
the bending is effected by 20 neans of a roller-like elenment or by pulling
the or each elenment or strip-like portion along an edge of a bending tool.

27. A process,according,to claim21 qr claim25 5 appended thereto,
wherein the %@ndi ng i s BfPERG°EE ?ﬁp"”g'é??nf@t awag'e‘%ﬁﬁeﬁg {'\Fﬁe or each

el ement or 'strip-berddingpstdp 48 éffeated bycbubistiting eiec substyEtentbor ces

whi ch cause the or4i<:h el enent éy strip-like portion to bend out of the
pl ane of the subst$HTR I 58 ER&FAGF- a device according to any one of
clains 1 th 17, a structure according to claim 18 or an arrangenent
according to &l aim19, | ' fo fLu app! - 30; e di sposa
of fluid sanpl™és for di é%%%sgaﬁégfgr%&gﬁa%& i%(!:"%pg?p%s%ei‘s“ﬁi #t cn%d%ghl ,

phar maceuti cal, chegmpgdbing producing & plurality of longitudinally

extending elements or strip-like portions such that they

are connected to the substrate at one end and

10 disconnected from the substrate at an opposite end, and
such that at least most of the elements or strip-like
portions include longitudinally extending grooves,
capillaries or channels extending to said opposite ends
and at least most of the elements or strip-like portions

15 are formed with a bend or arcuate portion to be bent out
of the plane of the substrate.

26. A process according to claim 21 or claim 25 as
appended thereto, wherein the bending is effeoted by
20 means of a roller-like element or by pulling the ox each
element or strip-like portion along an edge of a bending
tool.

27, A process according to claim 21 or claim 25 as

25 appended thereto, wherein the bending is effected by
asymmetrically etching the ox each element or strip-like
portion in a manner that creates tension forces which
cause the Or each element or strip-like portion to bend
out of the plane of the substrate.

30

28, Use of a device according to any one of claims 1 to

17, a structure according to c¢laim 18 or an arrangement
accoxrding to claim 19, in the sampling of £fluid samples



bi ochem cal processes. 5 29. Use of a process according to any one of clains
21 to 27 for the production of said structure or said device. 30. A device
for sanpling, transporting and/or disposal 10 of fluid media, substantially
as hereinbefore described wth reference to the acconpanying draw ngs. 31.
A structure containing, at |east one fluidic device, substantially as

her ei nbef ore described with reference to 15 the acconpanyi ng draw ngs. 32.
An arrangenent for sanpling fluid nedia, substantially as herei nbefore
described with reference to the acconpgpyi ng drawi ngs.. 20 33. A process
for the production of a 3D fluidic device or structure, substantially as
her ei nbefore described wth reference to the acconpanyi ng draw ngs.

or the disposal of fluid samples for diagnostic and/or
analytic purposes in medical, pharmaceutical, chemical or
biochemical procesases.

$ 29. Use of a process according to any one of claims 21
to 27 for the production of said structure or said
device.

30. A device for sampling, transporting and/or disposal

10 of fluid media, substantially as hexeinbefore described

with reference to the accompanying drawings.

31. A structure containing at least one fluidic device,
substantially as hereinbefore described with reference to
15 the accompanying drawings.
32. An arrangement for sampling fluid media,

substantially as hereinbefore described with reference to
the accompanying drawings.
20
33. A process for the production of a 3D fluidic device
or structure, substantially as hereinbefore described
with reference to the accompanying drawings.





