0 6 JUN 2006 - 1 METHOD, SYSTEM AND REACTI ON VESSEL FOR PROCESSI NG A

Bl OLOG CAL SAMPLE CONTAINED IN A LIQUD 5 FIELD OF THE | NVENTI ON The

i nvention concerns a nmethod according to the preanble of claiml. %Ouﬁﬁ@ﬁ
invention further concerns a systemaccording to the preanble of g a{ 4
The invention further concerns a reactionlvessel according to the preanble
of claim9. 15 BACKGROUND OF THE | NVENTI ON There are known di sposabl es
cartridges containing a chip shaped carrier having an active surface for
the anal ysi $EGHOID HGI D SREAT EEORNMES PEaF @R CBRAFEBEINGcRei c aci ds
cont ai ned i ol HHG SAPLESLE Ac@ﬁfifﬁﬂgeIﬁfAtﬁéUfbnd is described in

Eur opean Patent Application EP 1224976 Al which corresponds to U S. Patent
Application 10/033,424. 25 In known devices of this kind, the chip shaped
carrier is so arranged within a process chanber of the cartridge that the
active surface of the chip sha ed carrier is nearly co- planar with an inner

surface &f FHELH SfesdE process chanber of this kind is a

f1 owt hrough ceII whi ch 30 has e g. a rectangul ar cross-section, a mﬁdth in
a range 90| fromQ0.5 to 20 mllinmeter apd a depth in a ran g from
0.05 o 1 PR AEVERE mh RS th it - IR | HCTFASES TP nERS] BREATE

descri bed |n1H1811Patent Specification No. 6,197,595. 35 06 JUN 2006 - 2
Such a cartridge has an inlet and an outl et which al low introduction
respectively renoval of a liquid sanple to be analyzed into respectively
from t hé Cab@Whe- nenvterdniesh chamniferr concerns a system according to the

preamble of claim 5.

The invention further concerns a reaction vessel according
to the pfeamble of claim 9. '

15
BACKGROUND OF THE INVENTION

There are known disposables cartridges containing a chip
shaped carrier having an active surface for the analysis of
20 Dbiological samples and in particular of nucleic acids
contained in liquid samples. A cartridge of this kind is
described in European Patent Application EP 1224976 Al which
corresponds to U.S. Patent Application 10/033,424.

25 In known devices of this kind, the chip shaped carxier is so
arranged within a process chamber of the cartridge that the
active surface of the chip shaped carrier is nearly co-
planar with an innexr surface of the process chamber. A
process chamber of this kind is a flow-through cell which

30 has e.g. a rectangular cross-section, a width in a range
going from 0.5 to 20 millimeter and a depth in a range going
from 0.05 to 1 millimeter. A process chamber having these
dimensions is described in U.S. Patent. Specification No.
6,197,595.

35



5 1n order to provide the necessary contact between the |liquid sanple to be
anal yzed and the reactants on the active surface of the chip shaped

carrier, a relative notion between sanple and active surface is pro@Pd@ﬂzmﬁ
e.g. by an oscillatory novement of the cartridge as described in 10

Eur opean Patent Application EP 1224976 A ®r-by a punping action that noves
the liquid sanple back and forth within the process chanber. Wthin the
context of the instant invention a chip shaped 15 carrier is a substrate,
in particul aBuahghassroridgki ben ehi pndtteagd sguanedeshapechawiligwa

thi ckness of icfoafofi8h rloBotLLLI! eLuBDdhactoscaLLadanctinecoue age.

which is a surface coate ray 0 ogi cal" pol yners

array of di féraéneednippet sespebhdyeéygirDNAtbEI gbauetventdengd ph@@@gr

| ocated at known positions on that surface. Those snippets of DNA serve as
pr obes for detecting DNA fragnents wth a conplenentary DNA sequence.

Bi ol ogi caP pblyHEABr afe PECHidpephrdBsCeprarEi AGNAABLnBEL ¥EENaENgs 1 1251ENA

chi ps contaiggdpid @@rbélQﬁs§y9édtQﬁdaegéeraseaaﬁegdontyﬁs Ra¥eva W de range
of applications, For exanp be used for studying the

struct ure- ac%?@f??er%ﬁth%ngﬁFE %@Pﬁ@eﬁaHFﬁﬁéreﬁtrﬁﬂ%Fbﬁ?c@PtﬁﬁPerlals or
det er mi ni ng Eéﬁmeéﬁwséﬁgﬂ@nﬁﬁdoécaﬂvén&ﬁ@ﬁ@cél@bogréﬁhdﬁatérga|b Fag 30

i nstance, the DNﬁb gguence of such ugﬁ 8 ng§ Sternlned by,
for exanpl e, % BREY KABVATEE  sBfu Elﬁ@r ﬂ?b??d ﬁFFBHe | h®one net hod
of sequenmlﬂ@atqp@@brPdteatlBpplls&quenCEB ob2dpverae natbylalpumpengorned
at known | oc 0 a I o] ng one or
35 nore tardg%& ?% eggeaégé%egﬁe %uflega?ﬁﬁgha?égug%gcgog Pgrgets

wi |l bind orchylprdigeswihambary conpl enentary sequences on the substrate.
The |l ocations at which 0 6 JUN 2006 - 3 hybridization occurs are detected

W th appropriate detection gstens by |l abeling the targets wth a
f| uor escent QEEpln the context of the  instant Invention a chip shaped

15 carrier is a substrate, in particular a glass or silicon
chip of e.g. squared shape having a thickness of €e.g. 0.7 or
1.0 millimeter and a so called active surface, which is a
surface coated with an array of biological polymers, e.g. an
array of different snippets of DNA, e.g. DNA oligonucleotide

20 probes, located at known positions on that surface. Those
snippets of DNA serve as probes for detecting DNA fragments
with a complementary DNA sequence. Biological polymers are

e.g. peptides, proteins and nucleic acids.

25 DNA chips contained in cartridges of the above mentioned
type have a wide range of applications. For exampie, they
may be used for studying the structure-activity relationship
between different biological materiazls or determining the
DNA-sequence of an unknown biological material. For

30 1instance, the DNA-sequence of such unknown material may be
determined by, for example, a process known as seguencing by
hybridization. In one method of seguencing by hybridization,
sequences of diverse materials are formed at known locations
on a surface of a chip, and a solution containing one or

35 more targets to be seguenced is applied to that surface. The
targets will bind or hybridize with only complementary

sequences on the substrate. The locations at which



radi oactive isotope, enzyne, or other marker. Information about target
sequences can be extracted fromthe data 5 obtai ned by such detect%H?JUszﬁ
systens. By conbining various avail abl e technol ogi es, such as
phot ol i t hography and fabrication techni ques, substantial progress has been
made in the fabrication and pl acenent of 30.diverse materials on chips of
t he above nentioned kind. For exanple, thousands of different sequences may
be fabricated on a single substrate of about 1.28 square centineter in
only a - srrahybfclialdtziaario@f ddttitd nerd el gtk d i st el a t ereddrosist iquch
inprovenent ke t Su stra%g§ ractlcal w for Hse in v rié?m

% e and ot her

applications S@ﬁ |§x§ ?ﬁ%ﬁﬁﬁﬁﬁ )
i ndustri al radubet:&;,lv&s 1\midom, tetmez yemee g:lmg:t:fhee:L ahnaof k egen Ol sy mathi axln

focuses on JeLRETniad e d ehaldonshl b MESN denetig, dedugrces, and hurmn

physi ol ogy. he C s 'hto a a ‘one-way caf%rldge wth
its acti®e Sbtﬁ&@@df@WIﬁqmﬂh@EUHGﬂﬂQﬂ sfsttdms so- cal | ed process chanber
within the cartridge. 25 In the above nentioned net hod of sequencing by
hybri di zati on, processing of the coatln%—on the active surface of the chip
i ncl udes  f | BEFAGLAN iNge Visrrdears sotrddisdrie dfeqtmolagied dgeial t36 a sol uti on

contai ni ng Qﬂéteﬂlﬂﬂb%ra&@ﬁg%ﬁﬁﬁtﬂéﬂ¥ié§%¥8ﬂ“%%¥hﬁi Je, seuS@ntial
applications, e.g. thé so called dynamc bridi zation, a good m xi ng of

the liquid Eéﬂﬁifésén&atshé’e%mdfnt@ &ia era Gafd W ¥t PlRCIRI
shaped tarrieversse mageiried.s BfpesHimntss Haw ddwte S&Hﬁtﬁar&ﬁwd{iﬁdﬂ mgaﬁannot

35 be achi eved b he above-nenti oned. UN 2006
ATurther GFSABRLR:of ToHIBPLR O ré%ét B ARETE o BeE SRV o]
| i qui d cont annedsinglllee smbetess  kefnadrouts 1.28 square centlmeter in
only a small fraction of the time required by conventional
methods. Such improvements make these substrates practical
15 for use in various applications, such as biomedical
research, clinical diagnostics, and other industrial
markets, as well as the emerging field of genomics, which
focuses on determining the relationship between genetic
sequences and human physiology.
20
The chip is inserted into a wall of a one-way cartridge with
its active surface facing the interior of the so-called

process chamber within the cartridge.

25 1In the above mentioned method of sequencing by
hybridization, processing of the coating on the active
surface of the chip includes flooding of the process chamber
of the cartridge with a solution containing one or more
targets to be sequenced.

30
For several applications, e.g. the so called dynamic
hybridization, a gocod mixing cof the liquid sample and the
reactants on the active surface of the chip shaped carrier
is required. Experiments show that such a good mixing cannot

35 be achieved by known methods like the above-mentioned.



difficult to achieve with the configuration and dinmensions of prior art
chanbers, although this is necessary because 5 during the analysis process
not only the liquid sanple to be analyzed, but also other |iquids 06 JUN 20
containing different substances are introduced into the process chanber |W
various process steps and each of those liguids should be conpletely
renoved after each process step. 10 In known prior art devices the liquid
sanple is supplied to the process chanber of the cartridge via a valve

bl ock whi ch aisysenaechedyhBycR 6engduibrt ranchohstROLE ehathg carpildge.
This prior art arrangenent has two serious drawbacks. On the 15 onhe hand

air bubbl es T8Mehe! vaf veiBrdekcanarsrednencbhfeRf PRESE0RBATPEHelSi nto t he

process charbeffipievend athabtvihgient the ashtvgusHt{d8eanl 8hBeBBiBNES
accessible to_ the liquid saggle to be exam ned, and grevent t hereb
obt ai ni ng r 6P DY £OF e2F € r 8RBMPETS 2L hBOWEREF PhENES URBCBFS2BY oRBCANESt he

sane val ve dwckn®vehe | oRgRysperppdsest hbfeoAld theNDeghi@nsQhplBetsape
val ve block to differ ers.raises th

nt process cha g e grgbt§n1oft
cont ani nat i 6t by &H fSPBBe? SBfOERST| BT IS ahpP e P et 5TET T and this is
a serious ohstsicareces arprdnessdhagdingnas vhenprotesdt aharbgrr ehi abl e 25
test result i of _the_val ves .due e. hi gh. sal tration of
|i qui ds bei f]"ga%‘g‘g%s‘gg SLab 8Lt V8Ra %?%ﬁbg‘ékéﬁﬁ?%h?%%gé{lfv%%&g‘?ffe’%ts t he
reliability ofmphetebperandvoadoiftde amahysisceyst enep Mor eover when sever al
cartridggs have to be processed in parallel, a plurality of 30 conduits and
a conpl ex and therefore expensive valve block is required in order to
suppl y the ITyuftPWanpr &er tarbedeveseadtie heuidr sarabesls SUMPRYSGFCTHE
| NVENTI ON 3&h&f@féﬁeé@f&ﬁ%mﬁ@ﬁ_bﬂvﬁﬁél@Qrtﬁi&@epﬁQa!Qevélﬁ@tﬁpgcﬁfwﬁbﬁh
above nmentioned ki nd which prOV|q§s_an effIClePt m Xi ng gf 0 6 JUN %906
18 connected by a conduit to an inlet port of the cartridge.
This pricr art arrangement has two serious drawbacks. On the
15 one hand air bubbles in the valve block and/or the
connecting conduit get into the process chamber, prevent
that the entire active suxface of the chip is accessible to
the liguid sample to be examined, and prevent thereby
obtaining reliable test results. On the other hand use of
20 one and the same valve block over longer periods of time and
connection of the same valve block to different process
chambers raises the problem of contamination by carry-over
of the liquid samples to be tested, and this is a serious
obstacle in a process having as main aim obtaining reliable
25 test results. Clogging of the valves due e.g. to high salt
concentration of liguids bheing processed is a further
drawback which negatively affects the reliability of the
cperation of the znalysis system. Moreover when several
cartridges have to be processed in parallel, a plurality of
30 conduits and a complex and therefore expensive valve block
is reguired in order to supply the liguid samples to be

tested to the cartridges.

SUMMARY OF THE INVENTION
35
A first aim of the invention is to prcvide a method of the

ve mentioned kind which provides an efficient mixing of

141}
O

b



-5 the liquid sanple with the reactants on the active surface

shaped carri er

invention is to provide a systemof the above nentioned kind which nmakes
possible to performa nethod according tg the invention at | ow cost.

According to

a second aspect of the invention this aimis achieved by 10

means of a systemdefined by claimS. Athird aimof the inventionis to
provi de a re&s ildnwedsedmpDd winech abloy erémat avnedoki te Wat chveaakest possi bl e

f h |
L el on o o TH G A7 AR DY SO | KN Pl a0 £028: SRSel

rdig to the invention at and mhéch in

e?fand

of the chip
According to a first aspect of the invention this ﬁiﬁ]is
achi eved by neans of a nethod defined by claim1. 5 A second aimo by

HE 2006

15

t her eby f r omhiehe rpreotessn cthtaind ex i mhies each hevedi lpy shapes chraimethsdl ocat ed.
According tq.a;thid Ygéggﬁﬁdpf the invention this aimis achieved by neans

of a reaction'vesse Ined by claim9. 20 The mai n advant ages provi ded by
the invetion are as follows: - The shape of the process chanber within the
reaction vessel.

even when snaller chips are use

IS adva IS a ined In

%i&%iéﬁgdfrg%%??%&eié‘ VET %g%i&gig?%%gée | ¥ ngpef fect

particul ar B&OAFsEHel @Priieind Haltien geores rpessiebaf tguperformand
di mensi ons Weitthbd A E-dRd ind avOrald e feknt s PUrpesecbdan Abeseaphgprbor

art chanbers.

30 - The shape of the process chapmber within the reaction

vessel and EhéSHENE i3PHIsiF I LRV ShbpediMch? rd RIS ERi Rt hat
chanmber 1makeénepessidi e tH s Ee £ Dha®Shy eftaiel y. | i quid contained in that

chanber
the all

and

thereby satisfy high requirenents in this respect. 35 - Since

liquids required for performng the
A third aim of the invention is to provide a reaction vessel

15

20

25

30

35

of the above mentioned kind which makes possible to perform

a method according to the invention at low cost and which in

addition allows a complete removal of liguid from the

reaction vessel and thereby from the process chamber where

the chip shaped carrier is located. According to a third

aspect of the invention this aim is achieved by means of a

reaction vessel defined by claim 9.

The main advantages provided by the invention are as

follows:

The shape of the process chamber within the reaction
vessel makes possible to achieve a very efficient
mixing effect even when smaller chips are used and this
advantage is attained in particular because the chamber
has a geometrical configuration and dimensions which
are more favorable for this purpose than those of prior
art chambers.

The shape of the process chamber within the reaction
vessel and the relative position of the chip shaped
carrier within that chamber make possible to remove
almost entirely liguid contained in that chamber and
thereby satisfy high requirements in this respect.
Since the all liquids required for performing the
analysis methods are provided to the process chamber or

remcved therefrom by respective pilpetting operations,



anal ysis methods are provided to the process chanber or renoved therefrom
by respective pipetting operations, 0 6 UN 2006 - 6 the above-nentioned
drawbacks related to the use of valve blocks are eliminated. BRI EBG JUN 2006
DESCRI PTI ON OF THE DRAWNGS 5 The subject invention will now be descri bed
internms of its preferred enbodi ments with reference to the acconpanying
drawi ngs. These enbodi nents are set forth to aid the wunderstanding of the
i nvention, but are not to be construed 10 as limting. Fig. 1 shows a

perspective view gheaap836LIOA-YERSE! d2dwbaerer dengrta tRechaverki o 15 Fig.
2 shows a perspective expl oded view of the reaction vessel 11 shown by Fig.

1. Fig. 3 shows av?bpevPeartf 8re fLakirshedessel 11 shown by Fig. 1. 20
Fig. 4 shows a front view of the reaction vessel 11 shown by Fig. 1. Fig. 5

shows a cross: t] | _front view of the reaction 25 vessel 11 along line
A-Ain Fig.%ésféfgﬁgéggﬁgagoé EFOf§§58§Pﬁ6H§ front view of the reaction
vessel 11salong line B-Bin Fig. 3. 30 Fig. 7 shows a cross-sectional side
view of the reaction vessel 11 along.line CC.in Fig, 4. FLg. 8 ows a

Cr 055 sect | L TUp ST ba BT EheoPeRue ofooy BRoar s Bpdngr Feh. BE HEerg.
4. 35 Fig. Pshbawred censsdsmenrtonalitboredbarynesw v the arcatproyivgssel 11

along line Eﬁé%&fhégg'TﬁésQ Sl 200Ps- afe set forth to aid the

understanding of the invention, but are not to be construed

10 as limiting.

Fig. 1 shows a perspective view of a reaction vessel 11

according to the invention

15 Fig. 2 shows a perspective exploded view of the reaction

vessel 11 shown by Fig. 1.

Fig. 3 shows a top view of the reaction vessel 11 shown
by Fig. 1.

20
Fig. 4 shows a front view of the reaction vessel 11 shown
by Fig. 1.
Fig. 5 shows a cross-sectional front view of the reaction

25 wvessel 11 along line A-A in Fig. 3.

Fig. 6 shows a cross-sectional front view of the reaction

vessel 11 along line B-B in Fig. 3.

30 Fig. 7 shows a cross-sectional side view of the reaction

vessel 11 aleng line C-C in Fig. 4.

Fig. 8 showg a cross-sectional top view of the reaction
- vessel 11 along line D-D in Fig. 4.

35
Fig. 9 shows a cross-sectionzl bottom view cf the

reacticn vessel 11 along line E-E in Fig. 4.



Fig. 10 shows a cross-sectional side view of the reaction vessel 11 along
line F-F in Fig. 4. 5 Fig. 11 shows a cross-sectional, exploded vie otm 0
means used according to the invention for nounting a chip shaped carT|é$
21 in a side wall 16 of a reaction vessel 11. Fig. 12 shows a
cross-sectional view of the neans 10 represented in Fig. 11 after they are
assenbl ed according to the invention. Fig. 13 shows a cross-sectional,

expl oded vi ew of nmeans wused according to the invention for nounting a chip
shaped 15 carrier 21 in a side wall 16 of a reaction vessel 11. Fig. 14

shows the s asmp' 9. kflo:)(«{ but_ g dd saefé‘Jt nal ”&f&ée@iéﬂdofnﬁﬁgyrégg!’tﬁ%ﬁ 20
Fig. 15 sho cross-Secti ohal” View o & freans represented in Fig. 13
after chip stesgsed car ralkrn@ll iras HeninnBiated.in a side wall 16. Fig. 16
shows a top view of the reaction vessel 11 shown 25 by Fig. 1 and a vessel
holder 71 as well as an exanple of a trajectory 72 of the reaction vessel
for achi évi Ad% fiXi nGhans ectcrIzg sagt shonk, acxpbedederieuvnal sPaasvi ew of

the reacti omge3) Massedidd ﬁscsmﬂl@rlﬁ@eﬁtgoﬂfeytméhﬂw@ngnaaeﬂllbl %Ha@ve@ﬁp 51
for closing vessel 11. Fig. 18_shows_ a gers pective view of gripper 62 for

i nt er act i ng GATH-SF cap T fSiactabh ¥ s%@lalieF6F1P8n39Pﬁ813élthat cap
fromthe vessel cl osi ng the vessel and/or transporting the cap and/or the
reaction ve 0 6 JUN 2006 -8 Fig. 19 shows a per pective view of a

t ransport d%s Vide &1 T%J’ro‘"fsr <ot n?ge‘bﬂ?)‘b%lr Y Pt hrRe BRPBEtions X, Y, Z
nor mal t1® eawpreidwited i Fif0 Fhowstear pehepeafemseambméadav.cewddhgt he

conponent s f i 62 in Figures 18 and 19. Fig. 21 shows a preferred
enbodi ment 5$1vg§§§$qfi Shown by

Fig. 13 shows a cross-sectional, expleoded view of means
used according to the invention for mounting a chip shaped

15 carrier 21 in a side wall 16 of a reaction vessel 11.

Fig. 14 shows the same as Fig. 13, but with a chip

inserted and energy sources

20 Fig. 15 shows a cross-sectional view of the means
represented in Fig. 13 after chip shaped carrier 21 has been

mounted in a side wall 16.

Fig. 16 shows a top view of the reaction vessel 11 shown

25 by Fig. 1 and a vessel holder 71 as well as an example of a
trajectory 72 of the reaction vessel for achieving a mixing
effect.

Fig. 17 shows a cross-sectional side view of the reaction
30 vessel 11 similar to Fig. 7 but shows in addition a cap 51

for cleosing vessel 11.

Fig. 18 shows a perspective view of a gripper 62 for
interacting with a cép 51 of reaction vessel 11 for removing
35 that cap from the vessel, closing the vessel and/or

transporting the cap and/or the reaction vessel.



Figures 1 to 10. 10 REFERENCE NUMERALS | N DRAW NGS 11 reaction vessel 12
tubul ar body 15 13 bottomwall 14 upper opening 15 side wall 16 side wall
17 process chanmber 20 18 transparent zone of side wall 15 19 thern@§~MN2m5
interface 20 21 chip shaped carrier 22 active surface of chip shape
carrier 25 23 outer surface of carrier 21gopposite to active surface 22 24
wal | 25 barcode |abel 26 inner surface of side wall 16 30 27 outer surface
of side wall 16 28 29 30 31 opening in side wall 16 35 32 cavity 33
bottom surf ace; 0 16 JUNROGRE = RersPectdve Ibewdbd S& rabport device 61

for transporting gripper 62 in three directions X, Y, Z

normal to each other.

5 Fig. 20 shows a perspective exploded view of the components

of gripper 62 in Figures 18 and 19.

Fig. 21 shows a preferred embodiment of vessel 11 shown by
Figures 1 to 10.
16

REFERENCE NUMERALS 1IN DRAWINGS

11 reaction vessel
12 tubular body
15 13 bottom wall
14 upper opening
15 side wall
16 side wall
17 process chamber
20 18 transparent zone of side wall 15
19 thermal interface
20
21 chip shaped carrierx
22 active surface of chip shaped carrier
25 23 outer surface of carrier 21 opposite to active surface
22
24 wall
25 barcode label
26 inner surface of side wall 16
30 27 outer surface of side wall 16
28
29
30
31 cpening in side wall 16
35 32 cavity

32 bottom surface



40 41 42 10 43 44 45 46 47 15 48 49 so 51 52 wall surface opening
sealing frame gap cavity locking frane liquid free surface of Iigghﬂwzmﬁ
ace

cavity cavity

joint clearance cap 20 53 bottom surface 54 wall surf

55 opening 56 hotnelt material S7 edge of chip shaped carrier 21 25 58 59

60 61 62
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30 63 64 65 66 67 35 68 69 70 inner surface of hotnelt material |ayer

| aser |ight transport mechanism gripper pin at end part of gripper, 62 ‘
annul ar recess in cap 51 annular recess in cap 51 0 6 ?UN 2006 - P Junp2006
vessel holder 72 trajectory of vessel holder 73 74 electro-optical
measuring device 5 75 electro-optical neasuring device DETAI LED DESCRI PTI ON
OF PREFERRED EXAMPLES 10 EXAMPLE OF A REACTI ON VESSEL ACCORDI NG TO THE

| NVENTI ON As shown by Figures 1-10 and 21 a reaction vessel 11 according to
the invention conpdses w@tubul ar body 12 which has a bottomwall 13, an
upper opening 14 and side walls 15, 15 16 which extend between bottom wal |
13 and upper’operfifiy akorBRrk orpsegl 1aldem side walls 15, 16 forma
process chamizer 17 for receiving a liquid 41 to be processed. This liquid
is e.g. aliquid sanple to be analyzed or other |liquids used in various
steps of the%nalS SR GRISIC2] (ned Pietrg rd®V %2 enbodi nent  shown by Fi g.

21, vessd copridles@rdide 2 Rntkasubaigiei@bel 25 attached to wall 24
carries information relevant for the processing of liquid 41.

DETAILED DESCRIPTION OF PREFERRED EXAMPLES
10 EXAMPLE OF A REACTION VESSEL ACCORDING TO THE INVENTION

As shown by Figures 1-10 and 21 a reaction vessel 11
according to the invention comprises a tubular body 12 which
has a bottom wall 13, an upper opening 14 and side walls 15,

15 16 which extend between bottom wall 13 and upper opening 14.
Bottom wall 13 and side walls 15, 16 form a process chamber
17 for receiving a liquid 41 to be processed. This ligquid is
e.g. a liguid sample to be analyzed or other ligquids used in
various steps of the analysis process. In a preferred

20 embodiment shown by Fig. 21, vessel comprises a wall 24 and
a barcode label 25 attached to wall 24 carries information

relevant for the processing of liquid 41.

In contrast to prior art process chambers for carrying out

25 similar processes, liguid 41 can only be introduced into and
removed from process chamber 17 through the upper opening 14
of tubular body 12.

Reaction vessel 11 further comprises a chip shaped carrier

30 21 which has an active surface 22 formed by an array of
biological polymers. Active surface 22 is accessible to a
liguid 41 contained in process chamber 17. Chip shaped
carrier 21 is located in an opening 31 of a side wall 16 of
tubular body 12 or on the inner surface of side wall 16 or

35 in a recess formed in the inner surface of side wall 16.
This particular location of the chip shaped carrier is

advantageous because it allows removing entirely any liguid



In contrast to prior art process chanbers for carrying out 25 simlar
processes, liquid 41 can only be introduced into and renoved frOHIBFOQ 06
chanber 17 through the upper opening 14 of tubular body 12. Reactlgﬁ' essel
11 further conprises a chip shaped carrier 30 21 which has an active
surface 22 forned by an array of biological polyners. Active surface 22 is
accessible to a liquid 41 contained in process chanber 17. Chip shaped
carrier 21 is located in an opening 31 of a side wall 16 of tubular body 12
or on the i moertasurfdace ofesitdeomaldssEd dry 3b dimpEl o eeigsst fiorgresbé matt hen

i nner surfa i |1 16. . . This particul ar locatian aqf, t hi-p shaped
carrier is (agl \?szlf é"glgié:\@@ %é:’clzeiot?stétlﬂg t§1pl o ]rnesrﬁ)lﬁencg lelﬁ'—tol ?te}}eyngensicls'%]i quid 0 6
JUN 2006 - thtidondttaipreddircaléactticrchess sdle hota i mpf echpd petssanly. dpienek i on
during whic hpet tJ td P Seq rt jnt . ngSﬁJ '

practi cal | ytEF%u?ﬁlggj t%?e%%l%it %@rﬁ%o%é]f%gcggsﬂseela%%hﬁece ecec%élls%%%e%r%ar rier
and the act PpE & fidce irhdrteoft zernveels pedth atf ditle ipipngte ingavelp pdids dfip he

pi petting tRnHRIES ddude GRRNAA & AL AYmYE, Sfs e actd v e purdipge of the

chip shaped_ carrier. Two éxanpl s of nmeans for nounting chip shaped carrier
21 in 10 aflépssi §¢TILest- a side wall of vessel 11 are described below In
a preferred enbodi nent the tubular body 12 of reaction vessel 11 is so

configured and di nmensi oned that process 15 chanber 17 is adapted to receive

a predet er m&d SXATERESOPT NGRS PE FIPHDT HEP HERES Giamifer 47 11

cont ai nsoa apr egehngmry nad ceunrdi Rf Walquidk 4k sd 1181 alrd eRdsdihigdeii s an
air space bgtﬁ%pn the free surface 42 of the liquid 41 and upper opening 14
and the enti durface of active surface 22 20 is in contact with the l'iquid
41 contained in process chanber 17. In a preferred enbodi ment the chip

shaped Carr&%razﬁrg%erred embodiment the tubular body 12 of reaction

vessel 11 is so configured and dimensioned that process

15 chamber 17 is adapted to receive a predetermined amount of
ligquid 41 and that when process chamber 17 contains a
predetermined amount of ligquid 41 and is at rest there is an
air space between the free surface 42 of the liquid 41 and
upper opening 14 and the entire surface of active surface 22

20 1is in contact with the liquid 41 contained in process
chamber 17.

In a preferred embodiment the chip shaped carrier 21 is
located at a predetermined distance from the bottom wall 13

25 and from upper opening 14 of tubular body 12.

In a preferred embodiment the chip shaped carrier 21 is
transparent and thereby enables performing electro-optical
measurements cf the active surface 22 of chip shaped carrier
21

L2
o

In a preferred embodiment tubular body 12 has a side wall 15
located substantially in face of the active surface 22 of
chip shaped carrier 21 and side wall 15 has a transparent

35 zone 18 which enables performing electro-optical
meagurements of the active surface 22 of chip shaped carrier

21.



| ocated at a predeterm ned distance fromthe bottomwall 13 25 and from

upper opening 14 of tubular body 12. In a preferred enbodi nent the ChﬂPJUNZME
shaped carrier 21 is transparent and thereby enabl es perform ng

el ectro-optical neasurenents of the active surface 22 of chip shaped

carrier 30 21. In a preferred enbodi ment ;bubul ar body 12 has a side wall 15
| ocated substantially in face of the active surface 22 of chip shaped
carrier 21 and side wall 15 has a transparent 35 zone 18 which enabl es

per form ng electro opti cal neasurenents of the active surface 22 of chip
shaped carrier 9 6 JUN 2006 - 12 In preferred enbodi nent tubul ar

body 12 conﬂF?§%§P%¢ ?ﬁ%?ﬁa?mpﬂ@éWFaEetﬂguéEEpPﬁﬁytsz%O@EFlﬁﬁScéntact with

a heat transiermgl erenérfocat ed guhptde ob b@aﬁﬁtOﬂnVééﬁeéctllsuEhTBermi'
interface 1 thereb ﬁ%blef heat|T% and coollng the contents oi
reaction ves¥et® 15?%95 AnelerePhelfeatedt PURSIER BF chRATCIFReY FEFSFntdrface
19 }s prgfeﬂﬂbﬁ&na&zom%arﬁéca sgdehm@éby15nablésbhéatlb@dana2co&®1hg ar f
preferred e i ment _chip ed _carrijer ocat ed 0 ng 31 o
e of o't doetThamtes PoE bePEr s 53y v5s8L 02 nhl BheSe, BF ErrBRAEDS ohi o
IS adapted1ﬂr&m&ﬁ®mt@b¢m@ntbyThehmal inaasfeceel 2nent ptefatredlygubsedee of

t he vessel 5 body 12 e y injection nolding of a
pl astic naterla g%?e fg? %%t?g§§?ﬁg %ﬁd?hegone hand the thermal

requi renents of the process to be carried out and on the other hand the

optical yrequiy edrgpltéfé;pfeéﬂ émagmeﬁkeemg QH&béé'cé‘P@§é’£eﬁ?”R§ o5cLPeq
active surface of 20 chlﬁ shaped carrier 21. preferred enbodi nent
n

process chanBeraA PRI 3 hnef CUFdPh Rafyer Wﬁéh 365091FPPH%§€rb9@YIéést

in the regi cthdfhad eactd@ne¥essefadd oyernWbhCchst h@apesdveosuef agarddtef the

25 chip shaqu ¢ réégrtgghggégngfement located outside of the wvessel 11.

15 Tubular beody 12 is made e.g. by injection molding of a
plastic material suitable for satisfying on the one hand the
thermal requirements of the process to be carried out and on
the other hand the optical requirements for allowing
electro-optical measurements of the active surface 12 of

20 chip shaped carrier 21.

In a preferred embodiment process chamber 17 has an inner
width larger than 1.5 millimeter at least in the region of
reaction vessel 11 over which the active surface 22 of the

25 chip shaped carrier 21 extends.

In a preferred embodiment tubular body 12 is so configured
and dimensioned that process chamber 17 is adapted to
receive a predetermined amount of liguid 41 which lies in a

30 range going from 10 to 800 microliters.

In a preferred embodiment tubular body 12 is so configured
and dimensioned that process chamber 17 has approximately
the shape of a cuboid having sides lengths which are equal

35 or of the same order of magnitude. That cubcid has e.g. a
side length of abcut 3 millimeter or larger than 3

millimeter. This shepe of process chamber 17 distinguishes



In a preferred enbodi ment tubular body 12 is so configured and dinensioned
t hat process chanber 17 is adapted to receive a predeterm ned anount of
I'iquid 41 which lies in a 30 range going from 10 to 800 microlitersD6l ANags
preferred enbodi nent tubular body 12 is so configured and dinensioned that
process chanber 17 has approximately thei8hape of a cuboid having sides

| engths which are equal 35 or of the sane order of nagnitude. That cuboid
has e.g. a side length of about 3 mllineter or larger than. 3 mllineter.
Thi s shape éff proCeds iarvet BTOER S% 1 gursaBReDS 6£IUN 20081121 3PUFPOFE om

prior art peeeesSy RtheedRLS] § 0ddda st MdShs PHEPLSSe ANdalSoRarticularly
advant ageous b%cause it allows formng a very effective vortex mxing. 5

erf(
In a prefer PEFIOOdIFEntVERe Skt$vlel CurYaeke» MBriR%hi p  shaped carrier 21
has the shape of a square and the side length of this square lies in a
range going_from2 to 10 mllipeter. 10 In a preferred epbodinent shown by
Fig. 17 readti 6nFF re%ﬁ???ﬁ%$hﬁn%o ?i%%%lﬁgc%ﬁféﬁp? 2c?%s?ﬂbpupper
openi ng 14 sbfapiedbwsarrbody? 1 2haanthe aphide | Sf aa r egmvied| £nd| Oser i
openi ng 14. 415 | referred enmbodi nent_cap_51 is so configured a
di nensi oned lteplilgtt@la%pfgrttehthhe“cf%%ﬁrﬁE gfl ° 1 rjazﬁs?)o??nﬁf%t%?lf%%epr 'ga%t gﬁ ?g
cooper at e Wil lamgrtigaper 62 of a transport nechanism 61. Cooperation of the
gripper 62 and the cap 51 enables automatic transport of the vessel 11 by
means of 20 transport nechanism 61. FI RST EXAMPLE OF MEANS FOR MOUNTI NG A
CHI P SHAPEDIGARRPER fEIrrgdN b @REN NG sirovin ShDEF VL 11 DR REACTOONV&ESSEL. 11

25 Figures 1} g i j d | i hi p
shaped carri %r %gll t%f%%ﬁ%%] agrr}:%%eér;ljf ngo%,iéio?éﬁg (%&m%?l&#%?gn%e nmeans

for fixing Car tUEMIBE iHPBpehd nPB s} i bed HerRe YRt rcpaNFee”t 1 qui d-
and gas-tighbbening 14.

15 In a preferred embodiment cap 51 is so configured and
dimensioned that a part thereof is a transport interface
adapted to cooperate with a gripper 62 of a transport
mechanism 61. Cooperation of the gripper 62 and the cap 51
enables automatic transport of the vessel 11 by means of

20 transport mechanism 61,

FIRST EXAMPLE OF MEANS FOR MOUNTING A CHIP SHAPED CARRIER 21
IN AN OPENING OF A SIDE WALL OF REACTION VESSEL 11

25 Figures 11 and 12 show a portion of side wall 16 into which
a chip shaped carrier 21 is inserted in an opening 31 of
side wall 16. The means for fixing carrier 21 in opening 31
described hereinafter provide a liguid- and gas-tight
connection between the chip shaped carrier and side wall 16.

30 The fixing methed and means described hereinafter are based
on the method and means described in U.S. Patent Applicaticn
with publication number US 2002/0019044 Al the contents of

which is incorporated herein by reference.

35 As can be appreciated from Fig. 11, sidewall 16 has an inner
surface 25 and cuter surface 27, and opening 31 defines a

first cavity 22 for receiving a chip shaped carrier 21 and a



connection between the chip shaped carrier and side wall 16. 30 The fi xing
met hod and neans descri bed hereinafter are based on the nethod and neans
described in U S. Patent Application wth publication nunber US 06 JUN 2006
2002/ 0019044 Al the contents of which is incorporated herein by reference.
35 As can be appreciated fromFig. 11, sidgwall 16 has an inner surface 26
and outer surface 27, and opening 31 defines a first cavity 32 for
receiving a.chip shaped carrier 21 and a 0 6 JUN 2006 - 14 second cavity 38

which faces deshatesi o 0§8P&9§%§Sf%8@§b%he %EE@f&@ﬂ“o&e%%ﬁd@Eé”%ﬁﬁﬂbéEL
The part of cavity 32, ich as shownp in Fig. 12 lies between chip shaped

carrier 21 aht Wh%hbmaﬁ%aEE%PHeHeﬁﬁeloéﬂer surface 27, deflnes the numeric
aperture available for em ssion of fluorescence Ilght This aperture
defines the %tlcal %;e55|blllty oL.%Ee chip which has tq bﬁ uar ant eed
for a readi ng*OWRATI0PENFRV2EYi S2. § d@SofgEse D K3 -a lthi ss of e.g.
0.7 or 150 tﬁédnbe@fet@mpaﬁﬂabaa subgtant pal la)hdt Iaaes@;a;aeneofde&lnsswafye Si nce
the size of c Iatl ely hi t ol erance o

1 teter, THEThe SbSGrnRhe B8 aBEe: FOBd HEPELAnARET SHE. BYRIA A 15951 e
in cavity 325m1551mm0@fvfhgoaadcpnsbtEmghng Chiijs aﬁehaara derfriesmondieng
joint —cleargnce. {aylly 32 Pi‘%tgf 8152;55}%4 \Mgg%%'it % flat, b “?:@nsc“” ce

33 20 and iTelihed Side wa ch ex d between Tout Surface
27 of side Wbt dcreadinsteem surface 33. Each of the i nclined S|de wal
surfaces; 34 forms an obtuse angle wth bottom surface 33. Bottom surface 33
has an openi ng 35 which opens into second cavity 38. 25 As can be

appr eci at ed G Batt i £%l arIf r 8ACR §hr 84288 ah@s12 thRCENEFSoAmENS -ofF€r s t he

advant age that 110 ahl DWmeter, and has substantially the shape of a
square. Since the size of chip 21 has a relatively high
tolerance of e.g. 0.0762 millimeter, in the embocdiment

15 described hereinafter the space available in cavity 32 for
receiving and positioning chip 21 has a corresponding joint

clearance.

Cavity 32 has a flat or substantially flat bottom surface 33
20 and inclinecd side wall surfaces 34 which extend between
outer surface 27 of side wall 16 and bottom surface 33. Each
of the inclined side wall surfaces 34 forms an obtuse angle
with bottom surface 33. Bottom surface 33 has an ocpening 35

which opens into second cavity 38.

25
Ags can be appreciated in particular from Figures 11 and 12
this embodiment offers the advantage that it allows
insertion of chip shaped carrier 21 into its position in
cavity 32 from the ocutside cf reaction vessel 11.

30

A sealing frame 36, which is made of a compressible
material, is part of side wall 16 and is connected to bottom
surface 33 of cavity 32. In a preferred embodiment, sealing
frame 36 is formed onto bottom surface 33 by en injection

35 molding process. In another embodiment sealing frame 36 is

bound by adherence to bottcm surface 33.



insertion of chip shaped carrier 21 into its position in cavity 32 fromthe
outside of reaction vessel 11. 30 A sealing frame 36, which is nade % 4& ;
conpressible nmaterial, is part of side wall 16 and is connected to bot J%
surface 33 of cavity 32. In a preferred enbodi nent, sealing frame 36 is
fornmed onto bottom surface 33 by an injecidon 35 nol ding process. In another
enbodi nent sealing frane 36 is bound by adherence to bottom surface 33. 06
JUN 2006 - 1s A locking frane 39 represented in Fig. 11 is used for

ti ghtly confedtichg nghifpagtea@st meprdsantZd tin Hide- wal | igd6isedheor

cross-secti

enbodi nment QP8%§1HDQ%#£%%&§SQF ﬁ% gﬂﬁ%gﬁﬁ%gﬁglto %P3|de ﬁg%eﬁﬁgpb¥6

wel di ng pro&&ss Cr%Scéﬁ%é%mfecﬁml@dlq rforam® @it ess TMedgrt aiapedi pinidi s
posi tioned LRegaviby 3duffaitiddf \A@Ac}éi%gslfﬁlfa%% CPh) e APPresivd edohih@m&i g

12, the shape and di nensi ons cavi t chip 21, sealing frame 36,

| ocki ng ﬁraﬁéd§9wa&ﬁd1§péﬁ’ﬁgWﬁ?@ﬁHQMﬁﬁQﬁﬁ%%rface 33 of cavity 32 are so
chosen that chip 21 fits into the space delimted by sealing frame 36, and
a gap 37 exi sts bet ween seal.in me 36 and 15 the inclined side wall
sur f aces 34 5’f cPPr%’F GRPATSr X geé on SAEHF F rane? ™ 15 F ’g%t‘?%/ t&rger
than gap 37pobutibaeki ig dawas, 32 icf howeverailnsestable into gap 37 by a
pressure exerted on |locking frame 39 against side wall 16. That pressure
causes a conpression of sealing frame 36 and a 20 correspondi ng pressure on
a subst anti &k pant bef apipereguitegred sindradeicpf ltthe dle &nrkasltpqoearricbrréizyemi@ﬂnisp

[erlef l??elﬂaékgggﬁgegtﬁ? S|u(rjfe Izslllfs%éaﬁag%%g%%grﬁ%]r%#gl%%ﬂﬂfggaare made o? a
first pl ast radnepeniag, 36, @f PQFoIapp reopiflcarte 3(3°Fl)f @R PglY o ot @ (PC)  or
acryl oni tri kechuhagdhare crsity-ane (ABIn Nt meal A1k fdaEn 364 Sopbdeaping
second frame 36, and a gap 37 exists between sealing frame 36 and
15 the inclined side wall surfaces 34 of first cavity 32, and
locking frame 39 is slightly larger than gap 37, but locking
frame 39 is however insertable intoc gap 37 by a pressure
exerted on locking frame 3% against side wall 16. That
pressure causes a compression of sealing frame 36 and a
20 corresponding pressure on a substantial part of the outer
surface of the lateral periphery of chip 21. The latter

outer surface is in contact with sealing frame 36.

In a preferred embodiment, side wall 16 and locking frame 39
25 are made of a first plastic material, e.g. a polypropylene
(PP), a polycarbonate (PC) or acrylonitrile butadiene
styrene (ABS) and sealing frame 36 is made of a second
plastic material, e.g. a thermoplastic elastomer, which is

softer than the first plastic material.

As can be appreciated from Fig. 12, a part of cavity 32
forms a window which provides visual and optical access to

the active surface of chip shaped carrier 21.

35 As can be appreciated from Fig. 12, the above described
means for attaching chip 21 to side wall 16 make it possible



plastic material, e.g. a thernoplastic elastoner, which is softer than the
first plastic material. 30 As can be appreciated fromFig. 12, a part of

cavity 32 forms a wi ndow which provides visual and optical access @6 J!66
active surface of chip shaped carrier 21. 35 As can be appreciated from Fi g.
12, the above described neans for attachigg_-chip 21 to side wall 16 make it
possible 0 6 J'JN 2006 - 16 to nmount chip 21 so that it is nearly copl anar
with the side of side wall 16 which faces process chanber 17. Since the

ﬁhl pbl S ogl %/c&eﬁdhrby &Hip‘tzpnsé%ﬁ@@,l@ ﬂsnmé@mfc@bwna@nm%@h teeceigk 5N
as een e e 0O e ur e pI'O eratl on an Lcular to ensure
that the cmﬂﬁnﬁﬁﬁﬁ Wéﬁi ?ﬁufﬂ ??gﬁ?oﬁ%s?ocgﬁmgg gpessure of 300
mllibar. 10 SECOND EXAIVPLE OF MEANS FOR MOUNTI NG A CHI P SHAPED CARRI ER 21
I N AN OPENI I\éG OF A.SIDE WALL OF E%Umw SEL. 11 F es 13, 14.and 15

Y L5kt

show a portion ot e Tk I+ 6T EEHE p°Rh ﬁegarﬁlgﬁniTqu
i nserted s n dnpppemtegrB3lfdicafosi sieé matsl bdén daeinednsof ensfirei pgoearri er

21 i openi ng o3 dsacribed herel nal{er, pEGVIge Bl LAYL dr pandigge- L1 oht

connection b ed carrrer an e fixing

met hod and mmdramm hbx@nx@fteghfar@pb*a@edn onerheegstifed odndOfeans
descri bed i np,;Gurgpgan Patent 20 Application No. 02077768.6 and U.S. Patent
Application No. 10/205,734 the contents of which are incorporated herein by
reference. As can be appreciated fromFig. 13, side wall 16 has an 25 outer

surface 127 awboNetxaiRcsr %Emsfpmtm@mme% Eatp sEaeEY QARATER P
shaped carrier 21 and a second cavjt orne _a mﬁndOM/grOV|d|ng

vi sual and |%§MAQHR§E§;¥Q)o%aﬁdﬁ*%#é?A%%v?gyRﬁécgﬁaNtN§F§E§ d the active

surface 22 of chip shaped carrier 21.

Figures 13, 14 and 15 show a portion of side wall lé into
which a chip shaped carrier 21 is inserted in an opening 31

15 of side wall 16. The means for fixing carrier 21 in opening
31 described hereinafter provide a ligquid- and gas-tight
connection between the chip shaped carrier and side wall 16.
The fixing method and means described hereinafter are based
on the method and means described in European Patent

20 Application No. 02077768.6 and U.S. Patent Application No.
10/205,734 the contents of which are incorporated herein by

reference.

Ags can be appreciated from Fig. 13, side wall 16 has an

25 outer surface 27 and inner surface 26, a first cavity 48 for
receiving a chip shaped carrier 21 and a second cavity 49
which forms a window providing visual and optical access to
said first cavity 48 and thereby to the active surface 22 of
chip shaped carrier 21.

3¢
Typically, chip 21 is made of class, has a thickness of 0.7
or 1.0 millimeter, and has substantially the shape of a
square. Since the size cf chip 21 has a relatively high
dimensional tolerance of e.g. 0.0762 millimeter of length

35 and width, in the embodiment described hereinafter the space
available in cavity 48 for receiving and positioning chip 21

has a correspending joint clearance 50.



30 Typically, chip 21 is nmade of class, has a thickness of 0.7 or 1.0
mllimeter, and has substantially the shape of a square. Since thQJ@'ﬁﬁﬁﬁg
chip 21 has a relatively high dinensional tolerance of e.g. 0.0762
mllimeter of length 35 and width, in the enbodi nent described hereinafter
the space available in cavity 48 for reckéfving and positioning chip 21 has
a corresponding joint clearance 50. 0 6 JUN 2006 - 17 Cavity 48 has a fl at
bottom surface 53 and side wall surfaces 54 which extend between outer
surface 27 of side wall 16 and bottom surface 53. As shown by Figures
13-15, a 5 Icagxe‘.rtyoleaa e ial Bkt i ingr hah nebit £ ot €33 aelmdiﬁsiéeawahmged on side
wal | surfaces 54. olld hot I |s fu5|ble b % ?pggl Egglly by
00

irradiation Wt aser Qﬁﬁh an ??%W??% afn Phi%6rder to
facilitate wedl ilfsemrtd d:mtd:fom Imu:ﬁncpe A3 . the slumem ls,)urﬁ‘eglesesmaf-lﬁhealo

hot nel t terj I ) g ng.t o
the bott (?;n guﬂarcga%% |%qor$a?%€ &?ﬂ £° r%%%:gé} Oclpf a%g%?ﬁgégagged by
i nj ecti on mlidiengradfl tlxfagiecet na@/h%LﬁCPln‘é hagnghe botfeaislef &¥e 53 has
an openi ng SR e QRENS 41U 1. 960N LAY VI Y- w ity Claé's@P 2PEREC a}llsd from

Figures 13 and 14,”" chi'p 21 1s positioned in cavity 4 si de” wal he

hotmel t 56 iS9lA0 iHdae PRt edien stokadr 1% gieden ‘iﬁoﬁﬁ‘?—:lbl—jl%?tﬁ §E?t abl e

l'ight sourcensEheilasess ldihtcHS diT ecligd seaendhatdded 058 opupher of
poi nt's of h%&rrelt rraterlal | ayer 56 or simultaneous|y to the whole hotnelt

mat eri al* 9 ¥RH mf (56 P coiesi RHR T | tRA- aRB PPERETEhe
cl earance Z&a@rtieig/vaﬁn M/iﬂ Ikﬁotﬁzﬁblﬁrﬁhﬁbezéd@}ﬂ of diheaied. 2or CoMisusly,

I t th f.th t he. chi t
ensi bl o | nFLUERES o Th ERTGRILEAHE HEF T 1 PR § 2578t oF neaband
bet ween t he phetoreintaydG i ddhe chi p

15 The bottom surface 53 has an opening 55 which opens into

second cavity 489.

As can be appreciated from Figures 13 and 14, chip 21 is
positioned in cavity 48 of side wall 16. The hotmelt 56 is

20 heated by means of laser light 60 provided by a suitable
light source. The laser light is directed sequentially to a
number of points of hotmelt material layer 56 or
simultaneously to the whole hotmelt material layer 56. The
heated hotmelt 56 becomes then fluid and fills the clearance

25 50 between walls 54 and the edge of the chip 21. Obviously,
irregularities in the shape of the edge of the chip 21 do
not have any sensible influence on this process, neither on
the cuality of the bond between the hotmelt 56 and the chip
21. Just on the contrary, it can be expected that

20 irregularities ameliorate its mechanical strength.

Furthexr advantages of the above methed feor fixing chip

shaped carrier in side wall 16 are:

35 a) there is no mechanical stress involved in establishing

the bond between side wall 16 and chip 21 in contrast



21. Just on the contrary, it can be expected that 30 irregularities
aneliorate its nechanical strength. Further advantages of the above nethod
for fixing chip shaped carrier in side wall 16 are: 35 a) there i8&nWN 2006
mechani cal stress involved in establishing the bond between side wall 16
and chip 21 in contrast 06! UN2006 - 18 -togknown devices where the chip is
hel d by clanping neans; b) no adhesive has to be adm nistered after
positioning the chip, and the di sadvantage of the known adhesives 5 set
forth in the introdhdinem adev byos delflere) thdeckhp pi seyebé bpseltrgifigom t he
outer surface of side wall 16; d) solidification of the hotnelt, i.e. the
bondi ng process,ﬁ%ﬁ%ﬁbhysical process (phase transition), and 10 quite
fast; e) theélhot melddnmas eve ahasmayo ppef advbhysberefiosénesuphsithening

retains permanently, a &?{L}S,aié‘ncﬁ'ﬁ%éi&ié%ava{;%\aﬂé%‘eo%‘%ﬂg'ﬁn%ﬁeéhﬁé dggs not
i mpai r fluorescence neasurenents, 1.e. has 10 | Uor escencé ac |V|Fy at 15
633 nm and g) i ncGraskerih fentihe Withodespeenr 2vecovwbdedonal adhesi ves.

I n one enbodiyrent,y I i Laks erHsed; 0 LR-2Llf gkass
Hot el t | aygér) 56:tz IEEJ:'C(In)?lrﬂLE{LI9 @%E%lﬁ%%%n%%%@nggﬁegmié S%%E\%\lglez%f gige
Sof t eni ng t enperati#le 0 C (DI N 52011; ASTM D36/ E28): working tenperature

range: 150-180 CgsorintLaldy dH0cke hbrhastbeen-expgei peRBaLLY verified
that the chip is safely held against an overpressure of 500 nbar at 20 _C,

and that no | eakd&JC T st S B 6T L 8D BT PReST of HE2HF t hE8RAYS 1PRe, and
10 quite fast;

e) the hot melt material may preferably be chosen such
that it retains permanently a certain elasticity;
f) the hotmelt material does not impair fluorescence
measurements, i.e. has low fluorescence activity at
i5 633 nm; and
gl increased life time with respect to conventional

adhesives.

In one embodiment, the following materials were used:
290 » Chip 21: glass
e Hotmelt layer 56: Ecomelt Pl Ex318 (Collano Ebndther
AG, Schweiz):
Softening temperature: 90 °C (DIN 52011; ASTM
D36/E28); working temperature range: 150-180 °C,
25 typically 160 °C;

It has been experimentally wverified that the chip is safely
held against an overpressure cf 500 mbar at 2¢ °C, and that
no leazkage occurs. Even at 60 °C, the joint withstands the

30 pressure for some minutes.

Fig. 15 shows the fixed state of chip shaped carrier 21 in a
cross-sectional view. Fig. 15 shows in particular that the
hotmelt 56 fills up the clearance 50 from the bottom.

35
As can be appreciated from Figures 13 to 15, the shape and

dimensions of cavity 48, chip 21, hotmelt layer 56 and



30 pressure for some mnutes. Fig. 15 shows the fixed state of chip shaped
carrier 21 in a cross-sectional view. Fig. 15 shows in particular that the
hotmelt 56 fills up the clearance 50 fromthe bottom 35 As can be 08 JUN 2006
appreciated fromFigures 13 to 15, the shape and dinensions of cavity 48,
chip 21, hotnelt layer 56 and 0 6 ! UN 20065--19 opening 55 of bottom
surface 53 of cavity 48 are so chosen that chip shaped carrier 21 fits into
the space delimted by hotnelt [ayer 56. 5 EXAMPLE OF A SYSTEM ACCORDI NG TO
THE | NVENTI @pereiony dingef obehechngenfaon, 53 sfstemiftor4pracessdnghasen

bi ol ogi cal sta,{’g)c:ec t al i L Ui ri e L.Qn : .11 of
the type descri e%oﬁ%ﬁ%{jvg&sgﬁ#ﬂﬁge??% 5'I?g(? E%%d?ﬁ%bgeg%?%héﬁﬁégsgél 11
and nmeans f oA thg 3¥25e$6 - hol der 71 and thereby vessel 11 along a
predeterm ned trajectory 72, which can be e.g. as shown by Fig. 16, for

causing a relative notion of liquid 41 contained in process 15 chanmber 17
W th resﬁ%ct to the active surface 22 of chip shaped carrier 21. In order

to achi eve tmahauoror R ofsTmessetoroterTd lrighersysirenonr ef er abl y
conprises a vortexing notor (not shown) and suitable nechani cal

transm ssion mneans. The path of trajectory 72 can differ fromthe path 20
shown as examqierdimditgy e ahtlh et de, adys patdmsibt aptrecéesingchi evi ng an
effective m x.iorl}% ef

dl c}caﬁﬁt' As éjescri bed vae geaoti onovesse(Ia 11 gongEi. ses a
t ubul ar boé)y it %aalgpla boP ot Wt | rif hqldjp%e? %%Eh?nﬁ 1473Rd"28"si de
wal | s 15,0 1&eswech Extehdhetween dostombedl dbdBeand veppel bpkdeng714.
Bot t om wal | ﬁo?k al{l:gzcgﬂlrggf ﬁ’%éééi&?wé@s%f”iﬁh. anp’.rrﬁ’&%gé. f@?”@&(ri&%. $0Lse
recelving a liqul 0 be processed. isTiqurdis e.g. aftiqurd sanple
to be anal yyEdiwr i d |t ey vseeseh Varibosd st epsedttepeined
trajectory 72, which can be e.g. as shown by Fig. 16, for
causing a relative motion of liquid 41 contained in process
15 chamber 17 with respect to the active surface 22 of chip
shaped carrier 21. In order to achieve trajectory 72 of
vessel holder 71 the system preferably comprises a vortexing
motor (not shown} and suitable mechanical transmission
means. The path of trajectory 72 can differ from the path
20 shown as example in Fig. 16 and can be any path suitable for

achieving an effective mixing effect.

As described above, reaction vessel 11 comprises a tubular
body 12 which has a bottom wall 13, an upper opening 14 and
25 gside walls 15, 16 which extend between bottom wall 13 and
upper opening l4. Bottom wall 13 and side walls 15, 16 form
a process chamber 17 for receiving a liquid 41 to be
processed. This liquid is e.g. a liguid sample to be
analyzed or other liguids used in variocus steps of the

30 analysis process.

In contrast to prior art process chambers for carrying out
gimilar processes, liquid 41 can only be introduced into and
removed from process chamber 17 through the upper opening 14

35 of tubular body 12.



30 anal ysis process. In contrast to prior art process chanbers for carrying
out simlar processes, liquid 41 can only be introduced into and renoved
f'rom process chanmber 17 through the upper opening 14 35 of tubuIarU@OHWZMB
06! UN2006 - 20 Reaction vessel 11 further conprises a chip shaped carrier
21 which has an active surface 22 formed by an array of biol ogical
polymers. Active surface 22 is accessible to a liquid 41 contained in
process chanber 17. Chip shaped 5 carrier 21 is located in an opening 31 of

a side wall gl afiod L@Agaél bpﬁyf&@u@ér Wb e ddwes s a@ﬁ dSbQM@M 16

or in arecess fornmed in the inner surface of side wall . referred
enbodi ment tie EiteRiFuraharCebipriweace 29 Hegted r%ms%ra@r@m for
heating and wienlddid0f dd et & Ofe roactdon yesseladdesdhsibeat 4ransfer

element is |ocated outside of the reaction vessel 11 and is adapted to be
put in cont ddtIHid i la IS MR ARE D SHTEET L partPiniskaBefar body 12
of OIreaclt :aan c\é&&Sf :mrblah 1E1e1(rjdwdt1é2mt?tfaace;;9§ul&g i B1 %@farﬁﬂﬂy \faaZlﬁn% obf a
side wa tu y n a preferred e iment o e_system
chip shapedscé%r% %O%{f b]% 1Y d i % %13 L & wal 18 197 of
tubul ar 20 hody ke Hasenesd mﬁarhesmrrﬁm:e s’&ﬁ:mlaqotceﬂ ¢ ddbevzbhtreted by a
heat transfer elenent |ocated outside the reaction vessel 11, and the

system further conprises a heat transfer elenent for heating and cooling of
t he cont ent Srofa trhee £ arsust iambodigesit Ithe T%@ﬂﬁatfur@m erorebeheas { not

shoun) 1% Zhd ACALShOS I AGRInd Mo aeld O, i 88 Sodili ANG1 scadapted to be

put in contact with the outer surface ap ed carrier 21. In a

preferred efBdigfEm athe sARTGR f‘{ﬁ%%@r Jclonp'm%éseaem t%@%ﬁ%t%erwﬁ chy
nmeasuri ng deydes e Judls iQAM Mtk e ACtdy ersdid BCEL 22nd M HUga bt @ddspar ent
zone 18 of sbde wal | 15 or an
ut in contact with a thermal interface 19 which is part
of tubular body 12 of reaction vessel 11. Thermal interface
15 19 is preferably a zone of a side wall 15 of tubular body

12.

In a preferred embodiment of the system, chip shaped carrier
21 is located in an opening 31 of a side wall 16 of tubular
20 body 12 and has an outer surface 23 adapted to be contacted
by a heat transfer element located outside the reaction
vessel 11, and the system further comprises a heat transfer
element for heating and cooling of the contents of the
reaction vessel 11. The heat transfer element (not shown) is
25 located outside of the reaction vessel 11 and is adapted to
be put in contact with the outer surface 23 of chip shaped

carrier 21.

In a preferred embodiment the system further comprises an

30 electro-optical measuring device 74 for examining the active
surface 22 through transparent zone 18 of side wall 15 or an
electro-cptical measuring device 75 for examining the active
surface 22 through a transparent zone of chip shaped carrier
21. Electro-optical measuring device 74 respectively 75 is

35 e.g. a fluorometer.



électro-optical measuring device 75 for exam ning the active

surface 22

t hrough a transparent zone of chip shaped carrier 21. Electro-optical

rneasuring device 74 respectively 75 is 35 e.g. a fluoroneter.

21 A preferred enbodi nent of the systemfurther conprises an
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automati c

pi petting device for effecting pipetting 2aperations necessary to introduce
the necessary liquids into reaction vessel 11 or to renove liquids fromthe
vessel. 5 Such autonmatic pipetting device may include transport neans for
bringing a @i pet¢eiagredpetbodeéentedipthet bysgempdarthenscoBpeh sksanspor t

i roctions XS haE Y Brp R LR R as P R R 2R P L b e b Ert

n three
rred

enbodi ment cfPEhet syssenefasehey tonpnkreduge ghﬁppeceeaaﬁv Lhgutigse iskown
by Fig. 18 %ﬂga@tiéﬁ“§§9§é1 QECB?”t8”}9$o§@OT@gBX?E'Ero$9tB8fv6%%b@9 and

or ef cting one or

actuatin%S gri pper
operatio

a cap 51 of a reaction vessel
and br|nglnd“ﬁ%%%l??%n1%uchlFEF“%B@FFl@ﬁaFE Ba¥ebsna

Fig. 20 gripner @aviﬁgSQ s0pét gungdrapdindirensi anedct hahst Re

| owi ng
SUQ%H®W¢%@a§l@aElEQCF%Eﬁ1deVéaétméﬁ yesiefe 1t ranspeprafieagsa

renoved Capﬁ%&*E%Qh@hﬁguﬂpﬁipéeﬁmhﬁgtig tefséléeaéalﬁﬂp¥€§§ﬁb
reacti on v%ssel connected t ereto

pb8ft F¥RS ASaBRS

- picking up

&Qmerwﬁndhpart

thereof is adapted to cooggrate with a corresponding part of cap 51 and

forma rendVd I%PE%%%eE?l8ﬁ

8FBGfth. For this purpose the end part of

the gri pper has pin shaped projections 63 that enter and engage annul ar

recesses 04 L 8P reoReghiuSlY 0 Lhecnlon BeLh, ol AR, SLofor Lerrng

connecti on \ﬁ"l can y ro g grip

Sénse and

unl ocked bygrlpper 62 of the type shown by Fig. 18 and a transport

inechanism 61 shown by Fig. 19 for moving and actuating

gripper 62 for effecting one or more of the following

15 operations:

- removing a cap 51 from a reaction vessel 11,

- replacing a removed cap 51 into the upper opening 14

of a reaction vessel,

- picking up a cap 51 of a reaction vessel and the

20 reaction vessel connected thereto and bringing both from a

first position to a second position.

As shown by Fig. 20 gripper 62 is so configured and

dimensioned that the lower end part thereof is adapted to

25 cooperate with a corresponding part of cap 51 and

form a

removable connection therewith. For this purpose the end

part of the gripper has pin shaped projections €3

that enter

and engage annular recesses 64 and €5 respectively in the

top part of cap 51 for forming a connection which can be

30 locked by rotating gripper €2 in one sense and unlocked by

rotating gripper €2 in the opposite sense. Cooperation of

the gripper 62 and the cap 51 thus enables automatic

transport of the vessel 11 by means of transport mechanism

61 shown by Fig. 19.
35

The operation of a gripper of the above mentioned type and

its cooperation with a cap is described in detail

in U.S.



rotating gripper 62 in the opposite sense. Cooperation of the gripper 62
and the cap 51 thus enables automatic transport of the vessel 11 by neans
of transport mechanism 61 shown by Fig. 19. 35 The operation of a drf pienls
of the above nentioned type and its cooperation with a cap is described in
detail in U S 06 JUN2006 - 22 Patent Spgﬁification No. 6,216, 340 Bl the
contents of which 1is incorporated herein by reference. EXAMPLE OF A METHCD
ACCORDI NG TO THE | NVENTION 5 According to the invention, a method for

processi ng apadud ogh&@] £ S@8Pl n CORt aé Nt | Mo | B OUE K COPRELSES dPewhich
foll ow ng steps: 10 (a) %ﬂérodu0|ng¢a fi Uld 41 into a process chanber 17

of a reacti VEERIPAE2 R FeERhp Ke%e%ﬁ¥%ﬂﬁﬁzn' body 12 which has a bottom
wal | 13, an upper opening 14 and side walls 15, 16 which extend between

bottom wall er ing 14. 15 bott nd side walls 15,
16 torming. FENE dPILeRIE "Hedden G DR LB BN TENS *Lavi ng. an
active swwface 22 which is fornmed by an array of bi ol ogical polyners, said

ti f 22 ble t i d 41 cont d d
P 0coss hamiGio o SREpUA Ear T Par STRRT) 100 v R THHS oboni ng 31

of a side wﬂﬂ01ugxﬁa1Lﬁnmp&etnanéihem Dn 4 heiquindrcoupfbses tfiea side wal
16 or in a regess,f the inner surface of side wall 16, 25 (b)
p05|t|on|ngi$£a§%fIﬁgveség? 11 in a vessel holder 71, the latter
positioning being effected before or after introduction of said liquid 41

into pragess chanbgy) lite@Mlicing a liquid 41 into a process chamber 17
of a reaction vessel 11 which comprises
a tubular body 12 which has a bettom wall 13, an upper
opening 14 and side wallg 15, 16 which extend between bottom
wall 13 and upper opening 14,
15 bottom wall 13 and side walls 15, 16 forming process
chamber 17, and
a chip shaped carrier 21 having an active surface 22
which is formed by an array of biological polymers, said
active surface 22 being accessible to liquid 41 contained in
20 said process chamber 17,
chip shaped carrier 21 being located in an opening 31
of a side wall 16 of tubular body 12 or on the inner surface
of a side wall 16 or in a recess formed in the inner surface
of side wall 16,

25
(b) positioning reaction vessel 11 in a vessel holder
71, the latter positioning being effected before or after
introcduction of said ligquid 41 into process chamber 17, and
30 (c) moving vessel holder 71 along a predetermined

trajectory 72 for causing a relative motion of liquiqd 41
contained in process chamber 17 with respect to the active

surface 22 of chip shaped carrier 21.

35 Within the scope of the invention the step of moving the
vessel heolder 71 along a predetermined trajectory includes

any suitable method for agitating liguid contained in vessel



30 (c) nmoving vessel holder 71 along a predetermned trajectory 72 for
causing a relative notion of liquid 41 contained in process chanber 17 with
respect to the active surface 22 of chip shaped carrier 21. 35 Wt hf A dUNe0s
scope of the invention the step of nmoving the vessel holder 71 along a
predeterm ned trajectory includes any suistyahl e nethod for agitating liquid
contained in vessel 0 6 JUN 2006 - 23 11 and thereby achieving an effective
m xing of the liquid wth reactants on the active surface 22 of chip shaped

carrier or withaaycpéhepyr aagtantisgCant airredtiileVRssehglds 2hken 1aqpref erred
enbodi nent of. the nethod the vessel hogl der %nd thﬁregy ghe reaction vessel
are moved alBhg” & E7GFREESr §1 Shft A6Fd VPP YRERFEV RGO ¢ Fpef%ﬁﬁfﬁng ef f ect

and said novereidrisrpwetharahlyopaetoreedcpatsodondhliyed th &essel 11.
predeterm ned frequency. The latter frequency is preferably 10 higher than 1
cycle per second. In a preferred enbodi nent introduction of liquids into and
renoval & |imuadsréfenmredaetnbodivessebilthesmeahodetheutveserd! hoildelry by

pi petting o t r r y t i.C _pi - i ng
D betting ¢ rEud | iRepe 7 LA TRIARESLR' 00bEeRY 218, RDyBH! ATBHLE &P LREHbEE LY
pi petting opetmbbmsiorhashpevdadurevounewi ixésat ef&kicki padeseid risk of
the presence,ofshubbl es bPepLOGEss pgr%egmear éhegicmgegiux a20 Al though
a preferred empodi nent of the 1 nvention has bgen escri beo u3|n% specific

terns, such RE2IprrdRedsirsauenryusthat Lestptr f55a5enaly isapdeilerrdlio be

under st ood tiedhe £haRges1 apgcvar bati asopry be nmade wi thout departing from
25 the spirit or scope of the following clainms. 06 JUN 2006 -24 C ai ns
In a preferred embodiment introduction of ligquids into and
removal of liquids from reaction vessel 11 is carrier out
exclusively by pipetting operations performed preferably by
15 an automatic pipettor using pipetting tips which are
introduced into wvessel 11 for performing the pipetting
operations. This pfocedure contributes to eliminate the risk
of the presence of bubblesg in processing chamber 17 of
vessel 11.
20
Although a preferred embodiment of the invention has been
described using specific terms, such description is for
illustrative purposes conly, and it is to be understocd that
changes and variations may be made without departing from

25 the spirit or scope of the following claims.



1. A nethod for processing a biological sanple contained in a liquid, said
met hod conprising 5 (a) introducing said liquid by neans of a pipetting
device into a straight tubular chamber (17) of a reaction vessel 061N i ch
conprises a tubular body (12) which has a bottomwall (13), an 10 upper
opening (14) and side walls (15, 16) wf<h extend between said bottom wal l
(13) and said upper opening (14), said bottomwall (13) and said side walls
(15, 16) formng said chanmber (17), said chanber being adapted for
receiving a pipetting tip introduced into the reaction 15 vessel through
sai d upper opening (14), and a chip shaped carrier (21) having an active
surface (ZEﬁﬁﬂﬂﬁbh is formed by an array of biological polyners, said
active surface being accessible to liquid (41) contained in said chanber

(17), 20 said chip shaped carrier (21) being, |located in an openin 1) of
a side wall Y-16) & Medhed &5 &F%é&#(‘ﬁz? Biplgaient pamete SRSt said
side wal | (49 rniquidl, rsadesmetootedompribeéngnner surface of said side wall
(16), 25 %b) positioning said reaction vessel (11) in a vessel holder (71),

said positioning being effected before or after introduction of said liquid
into sai d chanber (@7)hintarducdngmewidgliguddvbgsekahsl déra(Fipetdiiong a 30

det . Cra ¥ . s : i aui d
(4) contaf RBY 1Y SR P A L7y ocA? Faafbdt YOThECE pRhet o0
(22) of sai dvaddgl sHdpedvhicdr oaprizes. 35 2. A nethod according to claimi,

wherein said noving,i hong.ant hakest QLY [ | e fpr
achieving a vortgxt#?yﬁ%§;g$%§§3}§66 gﬁ%hzégg ?2§ 3.&%?%%?ﬁogﬁgkbording to
clai m 1, IThheirrer swenivsyid)i @nd side walls (15, 16) which extend

between said bottom wall (13) and said upper opening (14),
said bottom wall (13} and said side walls (153, l§)
forming said chamber (17}, said chamber being adapted for
receiving a pipetting tip introduced into the reaction
15 wvessel through said upper opening (14}, and
d chip shaped carrier (21} having an active surface
{22) which is formed by an array of biological polymers,
said active surface being accessible to liquid (41)
contained in said chamber (17},
20 said chip shaped carrier (21) being located in an
opening (31) of a side wall (16} of said tubular body (12)
or on the inner surface of said side wall (16} or in a
recess formed in the inner surface of said side wall (16),

25 (b} poesitioning said reaction vessel (11) in a vessel
helder (71), said positioning being effected before or after
introduction of said liquid into said chamber (17), and

(c) moving said vessel holder (71} along a
30 predetermined trajectory (72) for causing a relative motion
of the liquid (41) c¢ontained in said chambexr (17} with
respect to said active surface (22) of said chip shaped
carrier (21).

35 2. A method according teo claim 1, wherein said moving is
performed along a trajectory (72) suitable for achileving a
vortex mixing effect.



perfornmed periodically with a predeterm ned frequency. 5 4. A nethod
according to claim3, wherein said frequency 1is higher than 1 cycle per
second. 5. A system for processing a biological sanple contained iWﬁ@UNZWH
liquid, said systemconprising 10 (a) a reaction vessel (11) which conprises
a tubul ar body (12) which has a bottomiwall (13), an upper opening (14) and
side walls (15, 16) which extend between said bottomwall (13) and said
upper opening (14), 15 said bottomwall (13) and said side walls (15, 16)
formng a straight tubular chanber (17), said chanber being adapted for
receiving a pipetting tip introduced into the reaction vessel through said
upper opening (14), and a chip shaped carrier (21) having an active surface

20 (22) whigh is fo y : ' | Calhdad q Ld riiGhgaGlsi ve
surface bei%@ accgséggﬁgatS?P?8§F§¥(g%)pl§gﬁ?%ﬁﬁgajreggﬁi?%hanbega(l7),

sai d chip sPEsserdgds pericgirapavnyltbcat BECHRESFMIRRAN FRAYEOY of a side
wall (16) of said tubular body (12) 25 or on the inner surface of said side
wall (16) or in a receis formed ,i.n th i nner iurfaoe of sahff%jde wal | (16),
(b) a vessel -hol d&r MEERPYf BECREFAAPAGECaFtatBatt i TS HE ALY 2 TU8REY30 ()
means for myg RGghaird thassel chehdepeb7dpcahdong a predeterm ned trajectory
(72) for causing a relative notion of the liquid (41) contained in said
chanber (17) with respect to said active surface (22) of said chip shaped
35 carrier (821). 06syN2ea6fo26pBocAssysyea atcbrgicry toangla B taiinech

cont ent s of ha raaiitSn 74eEay Ter) cSBERhHaE, tranater 0 O 1T
10 .
(a) a reaction vessel (ll) which comprises
a tubular body (12) which has a bottom wall (13}, an
upper opening (14] and side walls {15, 16) which extend
between said bottom wall {(13) and said upper opening (1l4),
15 said bottom wall (13) and said side walls (15, 16}
forming a straight tubular chamber (17), said chamber being
adapted for receiving a pipetting tip introduced into the
reaction vessel through said upper opening (14}, and
a chip shaped carrier {21} having an active surface
20 {22) which is formed by an array of bioclogical pelymers,
said active surface being accessible to liguid {41)
contained in said chamber (17),
said chip shaped carrier (21) being located in an
opening (31) of a side wall (16) of said tubular bedy (12)
25 or on the inner surface of said side wall (16) or in a
recess formed in the inner surface of said side wall (16),

(b} a vessel holder (71) for holding said reaction
vessel (ll), and
30
{c) means for moving said vessel holder (71) along a
predetermined trajectory (72} for causing a relative motion
of the liquid (41) contained in said chamber (17) with
respect to said active surface (22) of said chip shaped
39 ecarrier (21).



el ement being | ocated outside of the reaction vessel (11) 5 and being
adapted to be put in contact with a thermal interface (19) which js Hﬁrt‘of
t he tubul ar body (12) of the reaction vessel (11). 7. A system ac BPJFﬂ@hto
claim6, wherein said thermal 10 interface (19) is a zone of a side wall

(15) of said tubular body (12). B. A2ystem according to claimb5, wherein
said chip shaped carrier (21) is located in an opening (31) of a said wall
of 15 said tubular body (12) and has an outer surface (23) adapted to be
contacted by a heat transfer elenent |ocated outside the reaction vessel
(11), said systemfurther conprising a  heat transfer elenment for heating
and cool i ng®ef At AESEBMt BRESXBFNT hECr BT oy VENRN furrbhers £oMPFe§€5t fansf er

20 el enent hehfockagated eubséde ObriWeafHaftdmh amragelg OElkheand being

Sﬂggégdcgfrggpggéi%n EOQ£SC£e§é£Po§a$gsggfe{llf?”gf¥§aﬁé%) E%En%%kg chip

element being located outside of the reaction vessel (1l1)
5 and being adapted to be put in contact with a thermal
interface (19) which is part of the tubular body (12} of the

reaction vessel (11).

7. A system according to e¢laim 6, wherein said thermal
10 interface (19) is a 2one of a side wall (15} of said tubular
body (12).

8. A systenm according to claim 5, wherein said chip shaped
carrier (21) is located in an opening (31) of a said wall of

15 said tubular body (12} and has an outer surface (23) adapted
to be contacted by a heat transfer element located outside
the reaction vessel (ll}, said system further comprising a
heat transfer element for heating and cooling of the
contents of the reaction vessel (11}, said heat transfer

20 element being located outside of the reaction vessel (11}
and being adapted to be put in contact with said outer
surface (23} of said chip shaped carrier (21},



