REACTI ON VESSEL FOR PROCESSI NG A Bl OLOG CAL SAMPLE CONTAINED IN A LIQUD 5
FI ELD OF THE | NVENTI ON The i nvention concerns a nethod according to the
preanble of claim1. 10 The invention further concerns a system according
to the preanble of claim5. The invention further concerns a reaction
vessel according to the preanble of claim9. 15 BACKGROUND OF THE | NVENTI ON
There are known di sposabl es cartridges containing a chip shaped carrier
havi ng an active surface for the analysis of 20 biological sanples and in
particular of nucleic acids CcOREACWEINI WEBEBLI @O0RaWBIOSESSANGant ri dge of

cor  esponds TS g SHEP R PRRARFRR 1052455 T%h5 | ' known devi ces of |

this kind, the chip shaped carrier is so arranged within a process chanber
of the cartridge that the active surface of the chip shaped carrier is
nearly co- planar with an inner surface of the process chanber. A process
chanber of tHRELIKI®K TEEQINVBWLEANough cell which 30 has e.g. a rectangul ar
cross-section, a width in a range going fromO0.5 to 20 mllinmeter and a
depth in a range going from0.05 to 1 mllimeter. A process charter having
these di merdionenventdeser FprdernsUaSnePapénacspediinocbi sheNpreagbigr 0595,
35 - 2 Such & gaftyidge has an inlet and an outlet which allow introduction
respectively renoval of a liquid sanple to be analyzed into respectively
fromthe above-nentioned chanber. 5 In order to provide the necessary

contact tetween theshd guhdrusenplkecbacbenanal ¥zedeandcthedragctantseon the

active
preamble of claim 5.

The i1nvention further zoncerns a reaction vessel according
to the preamble of claim 5.

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 liguid samples. A cartridge of this kind is
described in European Patent Application EP 1224976 Al which
corresponds tc U.S. Patent Application 10/033,424.

25 In known devices of this kind, the chip shaped carrier 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 inner 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
geing 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.

6,137,585,

L
w



surface of the chip shaped carrier, a relative notion between sanple and
active surface is provided e.g. by an oscillatory novenent of the cartridge
as described in 10 European Patent Application EP 1224976 Al or 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 particular a glass or silicon chip of e.qg.

squared shape having a thickness of e.g. 0.7 or 1.0 mllineter and a so
call ed aCt'V§u§Hr£a§§rt¥Bﬁ§Q h§saansyﬁi@@eaﬁaagﬁdoﬁtteta@h@&ﬁaleBw

bi ol ogi cal poléners .g. an array_of different snlg pets of g

ol i gonucl eot 18 r?@“%?b%@sreFBééFéHeéY KRBANE poSFt RohsIBRI t HATP rFQc Those

sni ppets of AN geedeiascopPrebpsct e et eebinghONALEagRBAL Son¥lit Bhamber .
conpl ement ary DNA sequence. Biol ogical polyners are e.g. peptides, proteins

and nucleic acids. 25 DNA chips contained in cartridges of the above

nmenti oneds typechaye aompﬁ@vﬁaageh@fnap@bb@ayi@@ﬁtaEerbexa@@hethéheyqumay be

used for stuq% ? t he truct ct|¥ EM relat 5 Eetmee .different
®ra he'< i

bi ol ogi cal 15%0 d%?% ﬁ?ﬁ ng" DN@?E h%naﬁ khown
bi ol ogi cal matefaad. oFothéOchmptahapedtberfhérsequeemetﬂﬁesmohlunknomn

mat eri al may;, et erm hed , I ex e, _a. o] as, sequenci ng
by hybridiza %?%%gnlngﬁ%gen%?%oacgivge%ﬁg?%F%glgy %gﬁiﬁégz%??o b§ ggquences
of diverse nnﬁ@rlb&@oayem@memedta@fknbancaDCatdgﬂsasodeacsube@cenof a chip,

and a s ti i n e-ta 04 be enc pplied
to thatqggrfggrgggiﬁ ﬁéggﬁg §p§; ?é%ﬂg Eﬁ %9%%?5§2%9m?§ﬁg% % ﬁgm Pgnentary
sequences ona@%bo%u%%QEa@@veﬁhéhﬁobagﬂbﬁssamp%ﬁlbﬁCk gnd hi/p¥f |%a &R occurs

are detect edyd t hr-SPPEOPEhAhBdetection systems by |abeling the targets
with a fluorescent dye, radioactive isotope, enzynme, or other marker.

Informati on about target sequences can be extracted fromthe data
Within 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 s0 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 applicatiocns. For example, they
may be used for studying the structure-activity relationship
between different bioclogical matexrials or determining the
DNA-seguence of an unknown biological material. For

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

315 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



5 obtained by such detection systens. By conbining various avail able
technol ogi es, such as photolithography and fabrication techniques,
substantial progress has been nmade in the fabrication and placenent of 10
di verse materials on chips of the above nentioned kind. For exanple,

t housands of different sequences may be_fabricated on a single substrate of
about 1.28 square centineter in only a small fraction of the tinme required
by conventional nethods. Such inprovenents nmake these substrates practical

15 for use h{p¥apioHs iAPPlHCRAONSe R A DIAMRIGR rodSaa bt LidMeal
di agnostics, and other |nd strial markets, as well__as the eneé%!ng field of

genoni cs, WY EhEMPoLYs &8 6 16t &M AT SHFe WiEihal G e enet i ¢

sequences aﬁﬂdhbﬁ@ﬁlﬂbY&b@k@@ﬁ 20 z1he cmﬂndﬂhdﬁﬂmaﬁmgilrnnfétm&ﬂlodﬁ a
one- way cartg ge with its active surface faC|n e |nh§{|o of the
so-cal | ed sEAEHEMDEFEIITET CRE Of & dGES I??W B%Vﬁinentloned

met hod of se}quamedgbpysul@ylbaledlemtllo@m,symtmm ng of the coating on the
active surface of the chip includes flooding of the process chanber of the
cartridge with a solution containing one or nore targets to be sequenced.
30 For seveBul capplincati onsiocesgavibiéadd ecaldodohodyadmsc, dudﬁiaﬁzaiion a
good m xi n e, | Lgul anpl.e d.t re t. t tiv urface of
The chi p SBBRECTaFrar ory PR Po i CEraer Rerth Shaw t NEL st 4 ood

m Xi ng cannprogbcbe hehi beed pdendwn trir@t rf@@gllqalteouh@rabw@eqmrﬂntor@éd. - 4

A furthes dsapback HBtQE:'l‘arlsth %ﬁ%%’%ero%l 't% tov% G e g namRy.

liquid contained in process c flcult to achi eve mnth t he
confi gur at | dR2ERHSdi ﬁﬁﬁ§*ﬁ@ﬁ§s ef émférer@.ntt @I@@hﬂ?@ﬁ@s &hdgg i aliisgted

necessary bggaHS8ingle substrate of about 1.28 sguare centimeter 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 In the abcve mentioned method of segquencing 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 ¢ne or more
targets to be sequenced.

30
For several applicaticns, e.g. the so called dynamic
hybridization, a gcod mixing of the ligquid sample and the
reactants on the active surface of the chip shaped carrier

is reguired. Experiments show that such a good mixing cannot

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



5 during the analysis process not only the liquid sanple to be analyzed,
but also other liquids containing different substances are introduced into
the process chanber in various process steps and each of those |iquids
shoul d be conpletely renoved after each process step. 10 In known prior art
devices the liquid sanple is supplied tq_zghe process chanber of the
cartridge via a valve block which 1is connected by a conduit to an inl ot
port of the cartridge. This prior art arrangenment has two serious

drawbacks. G £ nde GPRDANE 85 ToDUBDI g8 | tddisoval ve DLCks aldngl o L e

connecting conduit_get into the process chanber, prevent the entire
active surfaefal hef chipuid cecesstisf einothe HRrPGRRS CCampre 19 be

exam ned, ang of event E@ﬁé&%’ev@b&lﬁmixgl?%gféﬁ@ﬂ@ré%nr%&'!&ﬁnergﬁ&?@ ot her

hand use of 20 one and the sane val ve ) over |onger periods of tinme and
connection off tiel @amer v fhanpgoek 2btpeslerients pkodease s eHaMRe 1% ses t he

probl em of cantadd Nakd O DYy S5 IYrO¥EEs Qb LR | Ok dl SRR esadl be- & esd ed,
and this is a serléis l_flgtbstacle in a process having as majn_ai m obtaining
ul :

reliabl e 25 3EstY? T Y GG L T HEL SR SR et L EIYh sal t

concentrat i @uladtdhcrl dsr e mgr HH0ces Seek b Stite fprddeds chawhaeckimhi ch
negatively affects the reliability q% th 0 eratioggﬁé Rye %galg Hg system
Mor eover whelf Sevt dPrOTHT T r7 RS AV eS1T bR: prioets setf iiparat it ,Pa
plurality ofccaloonsly trsermmeed £Onpl exa@ndidered asteeexpensi ve val ve bl ock
is requijred in order to supply the liquid sanples to be tested to the
cartridges. SUVMARY OF THE I NVENTION 35 A first aimof the inventionis to
provi de a netrhddhoin tihel oabove dent ¢onethki hidnwid chengrloyi desswrp efdd cient

mxing of - dhe ddoul disapple V¢t e, FeAGIANTS: P LAS-AC L Ve 1S Uk AGe

is connected by a conduit to an inlet port of the cartridge.
This prior 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 surface of the chip is accessible to
the liquid sample to be examined, and prevent thereby
cbtaining 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 tco 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 procesgs having as main aim obtaining reliable

25 test results. Clogging of the valves due e.g. to high salt
concentration of liguids being processed is a further
drawback which negatively affects the reliability of the
operation of the analysis system. Moreover when several
cartridces have to be processed in parallel, a plurality of

30 conduits and a complex and therefore expensive valve block

is required in order to supply the ligquid samples to be

tested to the cartridges.

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

above mentioned kind which provides an efficient mixing of



of the chip shaped carrier. According to a first aspect of the invention
this aimis achieved by neans of a nethod defined by claim1. 5 A second
aimof the invention is to provide a systemof the above nentioned kind

whi ch nmakes possible to performa nethod according to the invention at |ow
cost. According to a second aspect of the iinvention this aimis achi eved by
10 neans of a systemdefined by claim5. Athird aimof the inventionis to
provi de a reaction vessel of the above nentioned kind which makes possi bl e
to perform thenetikpd AGLOHi gyt thes Invetd-0f ain | e costiandewbigbein 15
addi tion all%w% a conplete renoval of liquid fromthe reaction vestsel and

t hereby frof't eprcgb]&ss NS A 1 st d T T i 2FPS S | Btat ed.
Accordi ng taha thivetht iaspedii ofaidiel d nentdwsd ty soedms if ac hmeetiedd by nmeans
of a reacti or%.vesééz)l dg{i.nedl by claim9. 20 The mai n advant ages provi ded by
the inventi 6% aPE Ry f13W0st - - The shape of the process chamber within the
reaction5 vessel makes possible to achieve a very efficient 25 m xi ng effect

even when s 's'e%%nﬁ"a%%n e ysed and L s i{‘ckvég}xa@&i# aatégféé‘e% &8 the
particul ar becausé the chanber as a ‘geonetric configuration and

di nensi ons whovle mard e fhivot abil e orakdd ppasdobe tharetfoge f prior
art chanber : - ,%p%so' Lt n i
vessel and ?ﬁgﬁ(r%e g%el%&ggtﬁngﬂﬁ. J’LIQ.Le C| |prps .apedv_\rv%%&{r.er'i eﬁr%}?ﬁ{ﬁét gt
chamber maké FesS @snegtermfy &halimpsntamn rtdlds 13 4ui b com iR RAY Pn t hat

chanber jandnelher ey Salysifom Mo fLfuyy eeits 4 n this respect. 35 - Since
the all liquids required for perform ng the analysis nethods are provided

to the process chanber or
A third aim of the invention is to provide a reaction vessel

of the above mentioned kind which makes possible to perform
a method according to the invention at low cost and which in
15 addition allows a complete removal of ligquid 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 5.
20
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

25 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 fecr this purpose than those of priocr
art chambers.

30 - The shape of the process chamber within the reacticn
vessel and the relative position of the chip shaped
carrier within that chamber make possible to remove
almest entirely liquid contained in that chamber and
thereby satisfy high requirements in this respect.

35 - Since the all liquids required for performing the
analysis methods are provided tc the process chamber or

removed therefrom by respective pipetting operations,



removed therefrom by respective pipetting operations, - 6 the
above-nenti oned drawbacks related to the use of valve blocks are

el i m nat ed. BRI EF DESCRI PTI ON OF THE DRAW NGS 5 The subject invention will
now be described in terns of its preferred enbodinents with reference to

t he acconpanying draw ngs. These enbodiments are set forth to aid the
under st andi ng of the invention, but are not to be construed 10 as |limting.
Fig. 1 shows a perspective view of a reaction vessel 11 according to the

i nvention 15 Fig. t@e558$§eamQEE§BEQH'M?aQ%QEQQGQenggﬁoEotEﬁerﬁé%tbQ”

vessel 11 shown by Fig. 1. Fig. shows a tqop view of the reaction vessel 11
shown by Fig. 1.V?bvﬁlbloﬁk§héﬁ8 glirénet¢few of the reaction vessel 11
shown by Fig. 1. Fig. shoms a cross sectional front view of the reaction

25 vessel 11 alonq%% g 6 shows a cross-sectional front
view of the FTRHEY Sc@EEEEPngFaFHﬁgDBPH NESB in Fig. 3. 30 Fig. 7 shows a
cross-secgional side view of the reaction vessel 11 along line CGCin Fig.
4. Fig. 8 shgws a cross-sectional top.view e reaction vessel .11 al ong
Yne B0 n s, S 88T g est Lipws PRl o pOYs 58 cCP R haPEBot fofPerBuPSt 1ERe
reaction vea@eéféﬁr@ﬂoegbbﬁmﬁeEtE withi gefdrencd tbi ghelBcsbopanging _
cross-sectiopal,, shde VhgY,of LBSaEgaRLLOD, VERs e Henalgng hi PgF-F I Fig.
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 reacticn

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

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

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

Fig. 8 shows a cross-gectional top view of the reaction

vessel 11 along line D-D in Fig. 4.

Fig. 9 shows a cross-secticnal bottom view of the

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



5 Fig. 11 shows a cross-sectional, exploded view of neans wused according to
the invention for nmounting a chip shaped carrier 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, exploded-view of means used according to
the invention for nmounting a chip shaped 15 carrier 21 in a side wall 16 of
a reaction vessel 11. Fig. 14 shows the sanme 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 2 hgs been_.nmount ed
in a side wali9-16.° Fi §P sancﬁ/?/’sosas't%%‘:&%r\ll? f31fhe YEa¥tPontYesEBRct1®Bhown
25 by Fig. Veangla Messieindolies Firasnweld. as. an exanple of a trajectory 72
of the reaction vessel for achieving a mxing effect. Fig. 17 shows a
cross-sectional side view of the reaction 30 vessel 11 simlar to Fig. 7
but shows i Fiaddilti on shovep bl rdsy - dosisge Vessepldded Frigew 18£ shemssa

perspective vjew of a gri fo interagting with ap,. 51 ction
Desser 11 1 o fsPad B S rvehl i b odrthrnd fgleRd SacbER
and/ or tranmsporiamg it hien caps adel/wxll hes rehcti vaavessel vess8l Fiig. 19 shows
a perspective view of a transport device 61 for transporting gripper 62 in
three directions X, Y, Z normal to each other. 5 Fig. 20 shows a

per spect i ve fepl dded hew=ofa tdeeTorpsstienal of 1 g i phefhe2ne¢ansi gures 18 and
ig 569-1021 S I ETi8] redy empodi Feit Ol yessel addesBoun b¥coFhgyrescl to

' the invention.

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

15 carrier 21 in a side wall 16 of a reaction wvessel 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 wvessel 11 similar to Fig. 7 but shcws in addition a cap 51

for closing vessel 11.

Fig. 18 shows a perspective view of a gripper 62 for
interacting with a cap 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.



REFERENCE NUMERALS | N DRAW NGS 11 reaction vessel 12 tubular body 15 13
bottomwall 14 upper opening 15 side wall 16 side wall 17 process chanber
20 18 transparent zone of side wall 15 19 thermal interface 20 21 chip
shaped carrier 22 active surface of chip shaped carrier 25 23 outer surface
of carrier 21 opposite to active surface g2 24 wall 25 barcode | abel 26

i nner 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 bottomsurface - 9 34 wall
Zgr‘;icle_ 3_5dEQiF§9.n'ﬁQ 361888 I NG dF At B 0Aw 38 £V ROd 8k NG f4aME
Iqwfor 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 wvessel 11 shown by
Figures 1 to 10.
10

REFERENCE NUMERALS IN 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 zcne of side wall 15
19 thermal interface
20
21 chip shaped carrier
22 active surface cf chip shaped carrier
25 23 outer gurface c¢f carrier 21 opposite to active surface
22
24 wall
25 barcede label
26 inner surface of side wall 16
3¢ 27 outer surface of side wall 16
28
29
30
31 opening in side wall 16
35 32 cavity

33 bottom surface



42 free surface of liquid 10 43 44 45 45 47 15 48 cavity 49 cavity 50
joint clearance 51 cap 52 20 53 bottom surface 54 wall surface 55
opening 56 hotnelt material 57 edge of chip shaped carrier 21 25 58 59

i nner surface of hotnelt material layer 60 laser light 61 transport
mechani sm 62 gripper 30 63 pin at end pard of gripper 62 64 annul ar recess
in cap 51 65 annular recess in cap 51 66 67 35 68 69 70 - 10 71 vessel
hol der 72 trajectory of vessel holder 73 74 electro-optical neasuring

devi ce 34 wall surface

35 opening
36 sealing frame
37 ‘gap
5 38 cavity
39 locking frame
40
41 liquid
42 free surface of liquid
10 43
44
45
45
47
15 48 cavity
49 cavity

50 joint clearance
51 cap
52

20 53 bottom surface
54 wall surface
55 opening
56 hotmelt material
57 edge of chip shaped carrier 21
25 58
59 inner surface of hotmelt material layer
60 laser light
61 transport mechanism
€2 gripper
30 63 pin at end part of gripper 62
64 annular recess in cap 51
65 annular recess in cap 51
66
67
35 68
69
70



5 75 el ectro-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
conprises a tubular body 12 which has a bottomwall 13, an upper opening 14
and side walls 15, 15 16 which extend betwgen bottomwall 13 and upper
opening 14. Bottomwall 13 and side walls 15, 16 forma process chanber 17
for receiving a liquid 41 to be processed. This liquidis e.g. aliquid
sanpl e to beyanal yzgd-0rnoider |iquids used in various steps of the

anal ysis process. In a preferred 20 enbodi nrent shown by Fig. 21, vessel
conprises a Wwal |l PHRERECORY tak c6veSFaAbRPLIST  att ached to wall 24 carries
information 73elevant for the processing of liquid 41. In contrast to prior
art process chanbers for carrying out 25 sim/l|ar processes, liquid 41 can
only be introtuce ??ﬁ%P%ﬁRF%%%%v%%a?VBh?%r%%ﬁégechanber 17 through the
upper opehi My 14 eDict tbubpd i bolymd@suReagt doniyessel 11 further conprises a
chip shaped carrier 30 21 which has an active surface 22 fornmed by an array
of biological—polynmers, Active surface 22 is accessible to.a liquid 41
contained in process chanber 17. Chip shaped carrier 21 is located in an

openi ng 31 i b the i nner surface of
side wal | 1gh%$A§%8$HM§$¢%%§££5¥o##egﬁﬁﬁEgﬁggi%%%ﬁﬁgggface of side wall 16.
This particular location of the chip shaped carrier is advantageous because
| all o I GaPMkGe SOk 14 Shin SRYOk| G Ser, AdcofBkE! AGtri FPRkhPByVesSe! DY
a sinple pipetting operation ~during rch apipeftingtipirs inserted into
the vessel until it practically touches the bottom of the vessel. Since

the chip shapedsicaryisy and,the acthvengusface Lhereol aresdinpt at all in
the travel path of‘tﬁgypipett%%g t%p t ?s tip T Cannot. cause any damage of
the acti ve S{iFFEeinRg QQK;Q§“¥thntlon 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 liquid is
e.g. a liguid sample to be analyzed or other liquids 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 ligquid 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 chambexr 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
bioclogical 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 c¢f a side wall 16 of
tubular beody 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

advantageocus because it allows removing entirely any liguid



shaped carrier. Two exanples of neans for nounting chip shaped carrier 21 in
10 an opening 31 of 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 nensi oned that process 15 chanber 17 is adapted to receive
a predeterm ned amount of Iliquid 41 and {hat when process chanmber 17
contains a predeterm ned anount of liquid 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 entigcevtsiinfaateiofraodd Men seddace B2 20impla sopd@acingv dbetdeidbnqui d
41 contai ned, i.n proces chamber 17. In a preferred,enbodinent the chip
shaped carr%éjrr iwguqsl'bcaat%ltlpeattt?%r%t%$ﬁ%%%r%%th$%% rf”?; n\{?%%e%ottom
wal | 13 25 awmd iflr dm yppert iopeni ng: ddeclods bl last bhodyofl 22 hd nvaspe ef e$irde

embodi ment the, chiy, shaped carLI£r, 214 5 d ranspar el And thes eby: enabl es
perform ng el ectro-optica easur erent s 0f the active Surface of “chip
shaped c&rinst &30 LI im zheprefereledaniboni nem piubet Bindodip 12hhast apsi de

wall 15 1lo ty.ally..i t i of:chip
shaped carr %g%rﬁg)fsan %cfle%%rh% ﬂcgﬁg tg{% r%%s%g% eéln‘%r%(gzgcglg %%e klllc%

enabl es per Eoarath @®Cte0- opti cal measurements of the active surface 22 of
chip shaped carrier 21. - 12 1In a preferred enbodi nent tubular body 12
conprises a_thermal interface 19 adapted to be put in contact with a  heat
transfer el EMEntCAFRATT VUGS OfOF SR oY edse? AP THRFFEET | Ait et Pace

19 therehby emrallmesiheatineand co@d ivig 0for thessontentsrofadLaectihan vessel
11 by neans of the heat transfer elenment. Thermal interface 19 is
preferably ®6e of a side wall 15 of tubul ar body 12.

In a preferred embediment the tubular body 12 of reaction
vessel 11 is so configured and dimensioned that process

i5 chamber 17 is adapted to receive a predetermined amount of
liguid 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 1is
located at a predetermined distance from the bottom wall 13

25 and from upper copening 14 of tubular body 12.

In a preferred embodiment the chip shaped carrier 21 is

cransparent and thereby enables performing electro-optical

measurements ¢f the active surface 22 of chip shaped carrier
30 21.

In a preferred embodiment tubulary bedy 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
measurements of the active surface 22 of chip shaped carrier
21.



10 In a preferred enbodi nent chip shaped carrier 21 is located in an
opening 31 of one of a side wall 16 of tubular body 12 and has an outer
surface 23 which is adapted to be contacted by a heat transfer el enent

| ocated outside of the vessel 11. 15 Tubul ar body 12 is nade e.g. by
injection nolding of a plastic material gyitable for satisfying on the one
hand the thermal requirenments of the process to be carried out and on the
ot her hand the optical requirenents for allowi ng electro-optical
measurenents of the active surface 12 of 20 chip shaped carrier 21. In a
preferred enbodi nent process chanmber 17 has an inner wdth larger than 1.5
mllimeter " |2aRfeiarTae PRYPORTBRE Feaet2BnPodEse? dAMREFSHhtch the

active surfacf 24 0f idherf28e Chbpaghpped €arpéepuli extéendsce lRienpseferred
enmbodi nent tubul ar body 12 ured and di nensi oned thatﬂg ocess

j s so confi ¢
chanber 17 i"€HdaptEFtor ‘?t‘%‘&‘?% O%?gﬁ%t%‘r“h?h B Aot C O i YeP 41 i ch

lies in & 3GHangel gohtrf4om 10 tR=880y i gipl & efisar i Ngaamf ef@bI Ly of
enbodi nent tybul ar body 12_.is so confi%ure 1@nd di nensi o eg?%ggt rocess
a

chanber 17 HA¥ dppHoxi natet yr ther ShapeS ot at tubbi BERAYI N S%engt hs
whi ch are equan8fewreddméme. soneros et nofr fmgai 1 Bdes ghafexaibby da hasne. g. a

side length about 3 miljoeter . or larger.th 3 mllineter. This shape
of process éﬁ;ﬁ%é?l%%'%#iii%gﬁ?gh%gbgii§gb??yf$%h1prior art processing
chanbers for a simlar purpose and is particularly advantageous because it

al | ows rf ] e | o] 1L X1 0g. efer
enbodinéﬁf ﬁﬁ£@%2%?%§%§%¥ é%@gggi%§n%h§%§§s%%% %@c%$¥%g?§2€ihg§ %ﬁga%%% e of
a square and™ & SIRRN1ITSNY O bf ORAi 8L syuak@e | Vekl | ke aoF afigeu bor n‘@O%'OHPZ to
10 millineteld nds lah o &f esneda eabodi fRML ShOWI DY &l Oco e r €86L 4 OFeq

vessel 11 further conprises a c 51 for cl osing upper eni ng 14
by a(%eat ransfer efgment 1ocate§ o&ksf@g ogwkhe essel 11.

15 Tubular body 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 reqguirements 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 ligquid 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 egual

W
LR

or of the szame order of magnitude. That cuboid has e.g. a
side length of abcut 3 millimeter or larger than 3

millimeter. This shape of process chamber 17 distinguishes



of tubul ar body 12, and cap 51 is a renovable closure of opening 14. 15 In
a preferred enbodi nent cap 51 is so configured and dinensioned that a part
thereof is a transport interface adapted to cooperate with a gripper 62 of
a transport nechanism 61. Cooperation of the gripper 62 and the cap 51
enabl es automatic transport of the vessellll-by neans of 20 transport
mechani sm 61. FI RST EXAMPLE OF MEANS FOR MOUNTI NG A CHI P SHAPED CARRI ER 21
N AN OPENI NG OF A SI DE WALL OF REACTI ON VESSEL 11 25 Figures 11 and 12 show
a portion oftsifg@manian amt Puerehs R0 chipriatiapetPtat rs ErlDAr | BUTPRE? t ed

in an openi a3k Ofpa & de, wat]y 103vdheJeans fokadd&ing LRI&LST 21 in
opening 31 described hereinafter provide a |iquid- and gas-tight
connect i on BEXWSETIIE & Ri$F %S HApeRl ©hYe i ¥r el BHE%al | 16. 30 The fi xi ng

met hod and neans descri bed hereinafter are based on the nethod and neans
described in U_S. Patent |.ication ith puplication nupber_US .

2002/ 0013043%5‘ Pﬁ&af[&ﬁﬁeéﬁf URRCH 1S & %Y%o‘?%’f%?%e%?ei%f bé”r%f erence.
35 As can behapedeczatratd ramiEdg. cHd, sisapevet |a 16gkase amd e ssde f ace 26
and outer syrfa 27 nd. opening 31 defines a first cavit fo

recei vi ng aggﬁlfg%%sr?éf’pé%‘lcsarér%i%?’reglﬁa% o e l%n%eec%?ﬂl%g#?% %gt?mllr%h faces
the interiomidfl ipeteess chanber 17 within reaction vessel 11. The part of
cavity 32, which as shown in Fig. 12 lies 5 between chip shaped carrier 21
and the plane defined by outer surface 27, defines the nuneric aperture
avai |l ablé fén aepirsdiconrsst driluotiosoencahdvimhty Fig s Hperdamteiatefvemsel he

optical accessichili n&g_ej L | o) r g readi ng

out. 10 Chi g§2{giﬂght§%g.%na e Eg%g g?;%gﬁggé%g t%ﬁiﬁ%s@%%&é%nﬁ lo4ra 1.0

m | 1imeter, ©4ndYead sgubsihntl %l 1304 s Halpel Dfa gremovable closure of
opening 14.

15 In a preferred embodiment cap 51 is so configured and
dimensioned that a part thereof is a transport interface
adapted to cocperate 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 method and means described hereinafter are based
on the method and means described in U.S. Patent Applicaticn
with publication number US 2002/8019044 Al the contents of

which is incorporated herein by reference.

35 As can be appreciated from Fig. 11, sidewall 16 has an inner
surface 26 and cuter surface 27, and opening 31 defines a

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



square. Since the size of chip 21 has a relatively high tolerance of e.g.
0.0762 mllineter, in the enbodi nent 15 descri bed hereinafter the space

avai lable 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 inclined side_mth_surfaces 34 whi ch extend

bet ween outer surface 27 of side wall 16 and bottom surface 33. Each of the
inclined side wall surfaces 34 fornms an obtuse angle wth bottom surface

33. Bottom syface 33,085 38 QP§RKNGades WRCH QRENS %tfogsr%g:%%%h%‘éjnﬁﬁéﬁa

25 As can be appreciated in particular fromFigures 11 an (S

enbodi ment off e¥stiehe BE9EREageVERSELi £1allows 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 of a conpressible nmaterial
is part of stife R@art 286 GAULFY édnn¥bied 86 BEPKOMiTsdrifacd 233 165 cavity 32.

In a preferrnes eobediReEpt shagaki Barrieame 136nds ther pednenide faetdomysur f ace
33 by an injection 35_nvol ding gr%cess. n anot her enbodi nent se Iiggé%{ane
36 is boundBy"AdReF EACR €4 hOELIRFSUFFEcEUTSTIC PRSIAYESC VARG 35
represent ed emi &4 gon 1d£fi S1usedstencet iighhlty cohngeehenrguelal gleshaped t¢arri er
21 to side wall

16 The cross-secti.on.of | ocki §J me 39 is wedge- shaped.
'n a pref erTRd SHbGHTHERT L DF ek ng If Fafe 585 LPA56 16 DEDEtNE 16 5 el o
wal | 16 by afawelai ngaprogesst.As can be appreciated fromFigures 11 and 12,
chip 21 js positioned in cavity 32 of side wall 16. 10 As can be
appreciated fromFig. 12, the shape and di nensions of cavity 32, chip 21,
seal i ng frarf 3,21 obki Ag3f rapee39l andsepehirnga35hetipertomis @ fdacd 33 of
cavity 32 ar®-SP o millimeter, 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 embodiment
15 described hereinafter the space available in cavity 32 for
receiving and positicning chip 21 has a corresponding joint

clearance.

Cavity 32 has a flat or substantially flat bottom surface 33
20 and inclined 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 opening 35

which opens into second cavity 38.

25
As can be appreciated in particular from Figures 11 and 12
this embodiment offers the advantage that it allows
insertion ©f chip shaped carrier 21 into its position in
cavity 32 from the cutside of 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 23 of cavity 32. In a preferred embodiment, sealing
frame 36 is formed onto bottom surface 33 by an injection

35 molding process. In ancother embodiment sealing frame 36 is

bound by adherence to bottom surface 33.



chosen that chip 21 fits into the space delimted by sealing franme 36, and
a gap 37 exists between sealing frane 36 and 15 the inclined side wall
surfaces 34 of first cavity 32, and locking frame 39 is slightly |arger
than gap 37, but locking franme 39 is however insertable into gap 37 by a
pressure exerted on |ocking frame 39 agailGst side wall 16. That pressure
causes a conpression of sealing frane 36 and a 20 correspondi ng pressure on
a substantial part of the outer surface of the lateral periphery of chip
21. The | attrerlogduiry Suafiacedi sepnesenteadt imi Fhgseali ng fisaneidd. In a

preferred e ﬁ&ki@?“co§h9€t¥ﬁé'cﬁ§?aQHa 8 k&QQ{Eé?"EISQO g?d@rQaqﬁd%gOf a

firs-, plastic mter ypr opyl ene a pol ycarbonate (PC) or
acrylonltrlI?hQMRERﬁQHﬁﬁcgtgmeﬁé %¢§E§n9nﬁr8@alBﬂglﬁrﬂﬁ§936sh§pﬁﬁde1@faa

second @ a%x‘&fé@é@cﬁ'@%o@lﬂen@ iB@ﬁﬂHﬁnﬁ‘?&hlé §basLORBE, +WNhEN posings @kt er

than the first_plastic material be appreciated fromFig. 12, a
part of cavityiswalkl ik rﬁYaavW%H@W%P?é%Cﬁﬁﬁw des visual and optical access
to the active surface of chip shaped carrier 21. 35 As can be appreciated
fromFig. 12, the above described _nmeans for attaching chip 2! to side wall

16 neke it possiHr L %RPT?%l%%%ﬂtfEﬁWpF23u§%stHétan <. ne&tPy 2dopFanar

with the sidsiofisise waldadbcphschof agegepratessschanber 17. Since the
chip is only held by friction forces, a mnimum 5 chip contact force of 5N

has been defined to ensure proper operation, and in particular to ensure
t hat t haochiys namtbagpenathatedui dedi Bhd. up2t otha skeppr esdudemehs3obs

mllibar. N N P LER 21

N AN GPENI RS G A S D VAT Gr° REACTT CRPYESSEE S 11 Fi 50 5295 “10cand 15

show a port iz ofpsiideg wad |ofieboptom surface 33 of caVlty 32 are so
chosen that chip 21 fits into “he space delimited by sealing

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 largexr than gap 37, but locking
frame 39 is however insertable into gap 37 by a pressure
exerted on locking frame 39 against side wall 16. That
pressure causes a compression of sealing frame 36 and a

20 corresponding pressure on a substantial parxt 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 pelypropylene
(PP), a polycarbcnate (PC} or acrylonitrile butadiene
styrene (ABS) and sealing frame 36 is made of a second
plastic macerial, 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 cptical 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 possibile



whi ch a chip shaped carrier 21 is inserted in an opening 31 15 of side wall
16. The nmeans for fixing carrier 21 in opening 31 described hereinafter
provide a liquid- and gas-tight connection between the chip shaped carrier
and side wall 16. The fixing nethod and neans descri bed hereinafter are
based on the nethod and neans described .in European Patent 20 Application

No. 02077768.6 and U.S. Patent Appllcatl&n 10/ 205, 734 the contents of
whi ch are incorporated herein by reference. As can be appreciated fromFig.
13, side wall 18,0as .40 2510 ter %%”%C%s% el asr%‘a@ rans d\?Gth@ éfc%%t
cavity 48 for receivi ng carrier a secohd cavit

whi ch fornsoé \mridowa@ﬂoﬁﬁdwirgch sfuaaiesarpcromﬁéa:adhaald:omssl'to said first
cavity 48 and thereby to the active surface 22 of chip shaped carrier 21.
30 Typically, chip 21 is nade of class, has a thickness of 0.7 or 1.0

m | | i met er, Sapgdehasesgbspantsi anly tﬂeédsﬂra'pérdictaiorscﬁmcees,smdeimmrsi ze of

chip 21 aascﬁlpekehw%kyf%g% o W%a%n%lee?%c%’nent o Srfbute Milider

mllinmeter ength 35 an inthe e
the space @R&FPEBPE i ATEavit yaazrglfcolr Fedd BT it chip 21 has

a correSIoon@lbnathagntre%%r anee;%0.t i EhJJ uCa tan 43 asrasdkAd botiem

surface 53 an bde wal |  surfaces 54 which extend between outer surface 27
of side waPti46°8Rd bottom surface 53. As shown by Figures 13-15, a 5 |ayer
of a solid sealing hotnelt material 56 is arranged on side wall surfaces

win 1588 PRORRD Brvela S5 Aede®, ook MR EE R o if o (SRR | T e
the insert2dnIyf ANhOPENING2OF tAhe IDENMALSUCFaREAGA N VERSHD hbt nel t

material |ayer 56 may be inclined so that an opening tapering to the bottom

surface 53 is obtained. For this
Figures 13, 14 and 15 show a portion of side wall 16 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 liguid- 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. 020777€8.6 and U.5. Patent Application No.
10/205,734 the contents of which are incorporated herein by

reference.

As 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.

30
Typically, chip 21 is made of glass, has a thickness of 0.7
or 1.0 millimeter, and has substantially the shape of a
square. Since the size of chip 21 has a relatively high
dimensional tolerance of e.g. 0.0762 millimeter of length

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

has a corresponding joint ¢learance 50.



pur pose, the tapering caused by injection nolding of this piece my
suffice. 15 The bottom surface 53 has an opening 55 which opens into second
cavity 49. As can be appreciated fromFigures 13 and 14, chip 21 is
positioned in cavity 48 of side wall 16. The hotnelt 56 is 20 heated by
means of |aser light 60 provided by a suit@dbte [|ight source. The | aser
light is directed sequentially to a nunber of points of hotnelt materi al

| ayer 56 or sinultaneously to the whole hotnelt material |ayer 56. The
heated hotnmelt 56 becomes then fluid and fills the clearance 25 50 between

wal I's 54 andcdhe:edge 104s thes ehi podde oy PESEY 531 5hQIM QLI Lhes 1N the
shape of the edge of the chip 21 do_. not have any sensible |nfluence on this

process, neitHeraie 4MWQ&%@|%§t%Wdt9%t%%ﬁH Pt GEeh ¥ heChot rePt 5698nd t he

chip 21. Juséllomd hen& opdtF 2bY, shif 838 He. expeshoint bat r3guiresegul-asi t kes
anellorate |ts nec ni cal éren ih Furthe{Wadvantagfs%gf t he above net hod

for fiximy ﬁ%da%%& i 8741 hNGi Bttt uRters a} St AEFarpgdngn

mechani cal séircﬁessﬂam/oémemct@sem abthehsapidt her hend b@tﬂ\egmbsedeywall 16
i in contrast vi ces where i i

d ch-io 2 h held b
ol aping.. R T rbl AT D BR AL o SYLVock BT Er LpEEe | g
the chip, armblive flisacdvgniagehat tbel«downadhésrves facseithoet hhen the
i ntroducti d t f
of 1 de. val et 1 e B oAl B TR Dty R LE RSB ohkng U2
process10:3hpqmﬁkﬂcmﬁt¢wxmbsbaj©ma5@ ha@nse tina) inaddso 10hgui a8 bashing)
the hot nel t. ymd rﬂéﬂtﬁﬁﬁh@rﬁg@iéﬁlguPPa&Q°§?”1§”8§ta£ﬁé& I foLeLRiBs

permanently a“certdal n el astici
purpose, the taperlng caused by injection molding of this

piece may suffice.

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. OCbviocusly,
irregularities in the shape cf the edge of the chip 21 do
nct have any sensible influence on this process, neither on
the quality of the bond between the hotmelt 56 and the chip
21. Just on the contrary, it can be expected that

30 1irregularities ameliorate its mechanical strength.

Further advantages of the above method for fixing chip

shaped carrier in side wall 16 are:

35 a) there is no mechanical stress invelved in establishing

the bond between side wall 16 and chip 21 in contrast



f) the hotnelt material does not inpair fluorescence neasurenents, i.e. has
| ow fluorescence activity at 15 633 nm and g) increased life time with
respect to conventional adhesives. In one enbodinent, the foll ow ng
materials were used: 20 Chip 21: glass Hotnelt |ayer 56: Econmelt P1 Ex318
(Col I ano Ebnother AG Schweiz): Softeninggtenperature: 90 C (DI N 52011,
ASTM D36/ E28); working tenperature range: 150-180 C, 25 typically 160 C
It has been experinentally verified that the chip is safely held against an

over pressure of 50& nhafwaldlddi das agetdatne ﬂ@niﬁaf@gl@epﬁcﬁfzsclgr\ﬁﬁﬂn gt 60 C
the joint withstands the 30 pressure for some mnutes. Fig. 15 shows the

fixed state of chifF®haped carrier 21 in a cross-sectional view Fig. 15

shows in pard)i cules ddidsihe hd{@tmlbe5£drﬁirhi§t@npe<ﬂh@f@éﬁap@meléﬁiﬁ@om t he
bottom 35 As can t?’?ﬁ ?Egprem at dfro ures 13 tP ‘?]{tgé t he sha e and

di mensi ons of cavi hi 1th€ﬁo Jrr%? TN kli@wno?) lﬂ?ﬁbv%% of
bottom swr face 53 =maft camitily 148 et ﬂ@tﬁdﬁﬂlﬁ@trnort Imzte cm@m@aped carrier 21

fits intot i edb EXANPL CFASYS EM
ACCORDI NG T%%THEqicfﬁ/éﬁﬁﬁW ccoérl ]?Fe%h%fagnve |o‘ﬁte€1 SyEtanTe o 2
processing a biolwgilcalé sanpl e cont ained in a liquid conprises a reaction

10 vessel 1Jd of tde thdlpLelcdaﬁ:Sféﬂ beg t?lt?é’vﬁotrﬁei’rressﬁo? ggég% bg&%l;‘ﬁer hol di ng

reaction vessel 11 and neans novi Ng vesse 1 an eby vessel
11 al ong a predet amAdesE . tinjenryigel pPess camde ergnsisighbwnaby

Fig. 16,54 or quite fast;
e) the hot melt material may preferably be chosen such
that it retains permanently a certain elasticity;
£} the hotmelt material deces not impair fluorescence
measurements, i.e. has low fluorescence activity at
15 633 nm; and
g) increased life time with respect toc conventional

adhesives.

In one embodiment, the following materials were used:
20 ¢ Chip 21: glass
e Hotmelt layer 56: Ecomelt Pl Ex318 (Collanc Ebndther
AG, Schweiz):
Softening temperature: 90 °C (DIN 52011; ASTM
D36/E28); working temperature range: 150-180 °C,
25 typically 1860 °C;

It has been experimentally verified that the chip is safely
held against an overpressure cf 500 mbar at 20 °C, and that
nc leakage 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



causing a relative notion of liquid 41 contained in process 15 chanmber 17
Wth respect to the active surface 22 of chip shaped carrier 21. In order
to achieve trajectory 72 of vessel holder 71 the system preferably
conprises a vortexing notor (not shown) and suitabl e nechani cal

transm ssion mneans. The path of trajectory 72 can differ fromthe path 20
shown as exanple in Fig. 16 and can be any path suitable for achieving an
effective m xing effect. As described above, reaction vessel 11 conprises a
tubul ar bodypdRinmdi &h baSbatbemt eurrate 33 oancuppey openkrag sb4 candedS side

Bot {om vl | B Bt S P ORPTS 167 198 Porhi (8 bPOBoLEeCHARGEr SELFared BY

rece|V|ngzahmmm&lt4laYQrbE6 processed. This liquid is e.g. aliquid sanple
to be analyzed or other liquids used in various steps of the 30 analysis
process. In contrast to prior art process chanbers for carrying out simlar
processess; liquid 41 can only be introduced into and renoved from process

chamber 17 '$Audle |OF LPEeSTRRCNEBgRD G 3P : oOrubUbMRITROy 12. - 2 O

Reaction vessel 11 further conprises a c aped carrier 21 which has an
active surface 22 forned by an array of biological polyners. Active surface

22 15 pocessitlerdmng cf oAl didlerontal nedl oy progsssoehanbernd s Chi P

shaped 5 carrjer 21 s located in an openin I de wa
t ubul ar bodyP 12l eFieml t AP hRcFOoRLRi AR bR & 4ETWAL cqrapérseﬁnaarﬁééééan

f or med llmtheeséwrlﬁ%ta@@eoty b d@=¥8} i nd&. abBva, Paekessed rabadi-nment the
system furth r co #ISGS a eat transfer el ement for heati ng and cooling

of the cont %%%t?%%CQé%%éYeﬁﬁe The #edtMerARsFRF BPEMBAL VEESeLlocat ed
out si de of tttteldt@actl nd esisetey aadséd adapledgt @ pb@d@ﬁérmmnédnt act with

a thermal interface 19 par of tubular 12 of reactiogn_vesse
.
11. Thernal Eﬁ%ﬁ?%ﬁﬁy yg] &hlc an be e.g. as s owX ng. ?g, gor
causing a relative motion of llquld 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 side walls 15, 16 which extend between bottom wall 13 and
upper opening 14. Bottom wall 13 and side walls 15, 16 ferm
a process chamber 17 for receiving a ligquid 41 to be
processed. This liguid is e.g. a liguid sample to be
analyzed or other liguids used in wvarious steps of the

30 analysis process.

In contrast to prior art process chambers for carrying out
similar processes, liguid 41 can only be introduced intc and
removed from process chamber 17 through the upper cpening 14

35 of tubular body 12.



15 19 is preferably a zone of a side wall 15 of tubular body 12. In a
preferred enbodi nent 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 elenent |ocated outside the
reaction vessel 11, and the systemfurther conprises a heat transfer

el enent for heating and cooling of the toffents of the reaction vessel 11.
The heat transfer el enent (not shown) is 25 | ocated outside of the reaction
vessel 11 aqg i s adapte e_put. in contact wth the outer surface 23 of

‘ dto
chi p shaped “®ri%t H55¢h %Pp?%?%ﬁ?%xf%ﬂﬁﬁﬁﬁ?ﬁwﬁ TP SRR GrTherT
conpri ses arel 3thiptleciao-optacel veeastifidyg 2evicendd $praexantayngft he
active surfqgf:ﬁ; Iggo%%gltransp ent zone 1B of_side wall 15b§r an
el ect ro- opt i Cal~ TRsTY iTy- FaRF Te YE- ¥ BXEATT nif the ACrTTR Potrfacd 22
t hrough a trlangpat ert comes ofedhip shapeds caianesr 21. Ghigctsioappdi cal
measuri ng- devj.ce 74 yespective 75 i 5 e.q. fluoroneter. s, 2
pr ef erreg5 eqn%é{o%elneerntjlofl% (F?Feo%ai/é derﬁ uefr% h%?e%%rg%r?lseé#aén Sla% onga }cﬁ%i cé\tét ting
devi ce for efiftactdmdoqeipelt iong omperatinnsr necebsee yof oside realitel ¢ her

necessary | iguigs Jau, ¢eALd oMy, vasselodd, o, Le. LeTNe, | dauide T1om the
Cc uae

vessel . 5 Such autonatic pipetting device may inc transpori neans for
bringing a pipetting tip to selected pipetting positions. Such transport

means may berpfa the dyne RAaR&EE nd @ Vi DG Bl ASHANY ddRpiDsddiree
directions X, Y, Z which are nornmal to each other. 10 A preferred

enbodi merft  dFeathe Kt MRt dEtpriredsing a9 gl 639 it tHee t ype shown
by Fig. 18 apthtedyanspordactmshanisav Bl showe et o rdi@=foF aDMheg: ang

actuating grlnper, 62, /o Silecting ong of, & o e feloME%eq o
be put 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-optical measuring device 75 for examining the active
surface 22 through a transparent zcne of chip shaped carrier
21. Electro-optical measuring device 74 respectively 75 1is

35 e.g. a flucrometer.



15 operations: - renoving a cap 51 froma reaction vessel 11, - replacing a
renmoved 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 froma first position to a second position. As shown by
Fig. 20 gripper 62 is so configured and -di nensioned that the | ower end part
thereof is adapted to 25 cooperate with a corresponding part of cap 51 and
forma renovable connection therewith. For this purpose the end part of
the gripperahpsepeprebapethodiaeeet 0@Ng he3 shlzdtene fluelt hean G otipgdge samul ar
recesses 64_apd 65.respectively .in.the of for formng a
connecti on %ﬁ?gﬁagéﬁ Bép§6tﬁ88y8&VB§er5F§tFﬁgagﬁlﬁﬁePlgf%%& "She sense and
unl ocked byopenaaﬁong geicppenr§?2 tion ithe cdppesicthe sereesa@yofdratiiden iefto t he
gripper 6 he c 51t ys _en bl es _aut o tlc t r.-ans t of the vessel 11
by means of ?gﬁksgorﬁgﬁgg%aﬁlsﬁf T SRS “b ﬁPﬁds §ro§E ﬁgrgtlon of a
gri pper of SMehaBOVQmHEmtlpm@&ttypg dndlcetmaqoopeﬂaﬁeomrwmspoatcaﬁanﬁ
descri bed i e at.ent  Speci i 16, 340 Bl the
contents ofﬁag Bg&h? ncoplgsggé Bhgﬁ |n§b%%jL gggngqugﬁﬁﬁgf OF A METHOD

ACCORDI NG merEwWENWGN 5rA@@@pd|tn@ea@5t h@w eenti Ghe 4vmet Bdarted

processing ?orthbQH C@' E?n&oﬁﬁ E%dth@e% bl Qe 1 GRIPKI S€S Bhghich
foll ow ng steps: u0|ng l'iquid into a process chanber 17
of a reactl%ﬁev€§§@ﬁ 110wﬁﬁ@ﬁ e6Rpfi-ses a tubular body 12 which has a bottom

wal | 13jpan upper opening 14 and side walls 15, 1.6 which extend between

bott om .
A preferred embodiment of the system further comprises a

gripper 62 of the type shown by Fig. 18 and a transport
mechanism 61 shown by Fig. 19 for moving and actuating
gripper 62 for effecting one or more of the following
15 operationg:
- 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 reacticon 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 63 that enterxr
and engage annular recesses 64 and €5 respectively in the
top part cf cap 51 for forming a connection which can be

30 locked by rotating gripper €2 in one sense and unlocked by
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 means of transport mechanism
61 shown by Fig. 169.

35
The operaticn of a gripper of the above mentioned type and

its cooperation with a cap is described in detail in U.S.



wal | 13 and upper opening 14, 15 bottomwall 13 and side walls 15, 16

form ng process chanber 17, and a chip shaped carrier 21 having an active
surface 22 which is formed by an array of biological polyners, said active
surface 22 being accessible to liquid 41 contained in 20 said process
chanber 17, chip shaped carrier 21 being Jocated 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 forned in the inner surface of side wall 16, 25 (b) positioning

reaction vessfledd dge& ¥ESs€lcANLers, 7ils, tey | 3 tieke POSHE L00E NG Bgl N

effected before or after introduction of said liquid 41 into process
chamber 17, l&hdBPHRITHoRA M VeER PY het BeFeTas al ong a pr edet er ni ned
trajectory 72 for causing a relative notion of liquid 41 contained in
process chanher.. 17 with res_&%ct to the active surface 22 of chip shaped

carrier 21. SBNEYHIMF thdlk %% BFCOHRINGVEN TR TREERTEN of noving the

vessel ha der 71 along a predeterm ned trajectory includes any suitable

met hod for itating liquid contained in vessel -_23 11 and. thereby

achi Vi ng an CTREHTY & P hg BYSHTEFT § (it -R79 BRI AFRES HIF the acti ve

surface 22 d&fichg Hlapethp oarcoetantedd it anyi @ihercesget sad scleont ai ned i n

vessel 11. ollri qv,prefetrred enbodi nent of the nethod the vessel holder and
C% ITl e

t hereby t he reac | oF vesdsl  are noved al ong a trajectory suitable for
achieving a vortex mxing effect and said novenent is preferably perforned

eri odi ly with r ! f o | at i
Breferaglﬁjy {0 hi gh(zar) Rhan Cﬁ{%ﬁcﬁdapelr%?;% 1I-I;’[r}tﬁzja %r%ﬁ%%%%%fné&

i ntroduct i o®fofa [1epAtden itesembl 1 ¥ evblell agmpipeds fromreaction vessel 11
is carrief out a tubular body 12 which has a bottom wall 13, an upper

opening 14 and side walls 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
cf 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
intreduction of said liquid 41 intc process chamber 17, and
30 {c) moving vessel holder 71 along a predetermined

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

surface 22 of chip shaped carrier 2Z1.

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

any suitable method for agitating ligquid contained in vessel



exclusively by pipetting operations performed preferably by 15 an automatic
pi pettor using pipetting tips which are introduced into vessel 11 for
perform ng the pipetting operations. This procedure contributes to
elimnate the risk of the presence of bubbles in processing chanber 17 of
vessel 11. 20 Although a preferred enbodi ggnt of the invention has been
descri bed using specific terns, such descriptionis for illustrative
purposes only, and it is to be understood that changes and variations nmay

be made wi t HqUtanQFF{q{élié}%rféc?:ﬂ@éiﬁ@%ﬁ?%f%éct?ivé%ﬁ?iﬁ’% %Pe‘flfxé’! 19%‘4.1{‘(@
claims. -24 Cainms 1. A reaction vessel for processin bi ol 0gi caf sanpl e
cont ai ned | Wi&H impAGE A @Wefd@@i@ﬁti/‘é%s%ﬂlrgm@r?%i%g shim)shapebul ar body

(12) which _fa%%rqe@otaxomlvmIaﬁﬁ%zhe@nraggean@{%%iﬁéa gRdyskde val | s
(15, 16) which extend betweeri said bottomwall (13) and said upper opening

(14), said bottomwall (13) and said side walls (15, 16) form ng a chanber

(17) for oreqel W RrerdhiiH it i hénbes f 10nPracessehhsalds shanmhsraext endi ng
strai ght between _ said bottomwall (13) and_said upper opening é}4), and said
chanber bei AFadAREPY drhg dRATE Y AV pFpet 1Ay TPYRd i MtPRALR 3 HE T The
reaction -Ve|%$ﬁ|tﬁtﬂlgsg'~ﬂl{]k Seaékdlféipﬂ@é 2 pﬁwg rﬁﬂ:é;)zég S@%ﬂe@@ﬁé@@rséﬁa) havi ngl
approxi mately the shape cuboi avi ng si des, | engt hs, whi ch are equa
or "of  the SRFETEFGer: DI TR IS, PEnEP T BYA TR KHab SR Sr (21)
havi ng an agbiedeteswifracke {Z2juaviieh Tise f Datesr bfr@uaticayi ©f pbe b ogjp Tal

pol ymers,, sai.d,active surfa bei n ccessible to liquid 20 (41) contai ned
in sai digha lgrh%(lil'/t)\?fans;i acigcfe{llep %%]gp%edc%%g‘ri er (21) being located in an
opening (31) of a side wall (16) of said tubular body (12)

In a preferred embodiment introduction of liguids into and
removal of liquids from reaction vessel 11 1s carrier out
exclusively by pipetting operations performed preferably by

15 an automatic pipettor using pipetting tips which are
introduced into vessel 11 for performing the pipetting
operations. This pfocedure contributes to eliminate the risk
of the presence of bubbles 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 only, and it is to be understood that
changes and variations may be made without departing from

25 the spirit or scope of the following claims.



or on the inner surface of said side wall (16) or in a recess forned in the
i nner surface of said side wall (16). 25 2. A reaction vessel according to
claim1l1, wherein said tubular body (12) is so configured and di nensi oned
that said chanber (17) is adapted to receive a predeterm ned anount of
liquid (41) and that when said chanber2417) contains said 30 anount of
liquid and is at rest there is an air space between the free surface (42) of
the liquid (41) and said upper opening (14) and the entire surface of said
active surface (22) is in contact wwth the liquid (41) contained in said
chanber (1§l..35 3. Areaction vessel according to claim1, wherein the
chi p shape er (21) is located at a predeterm ned distance fromthe
bottomwall (13) and fromthe upper opening (14) of said tubular body (12).

-25 4. A f%act' OB (L3388l ACGRSdsNY £0 g;'rabag;mahsr EiBl§§L9alCBhﬁ shaped
carrier (21) is transparent, and t her.epy enab gsehornln . el, ectro opti cal

neasurenenp§“6ﬁl§£dd1§t@|Jéqyl§hrﬁéég-F??FtéP”SXP Eo@ﬁ b8d"8arrier (21).
5. Aredction veaﬁelaacm@mdmmgbb@ycuamn1mhlmhehesnashcdtomubakhr(bauy (12)

153 %ot oot et loadiEd O Yar 18 387 @%;sgh? cACkkLEnaur f ace

(22) of sal carri d'sid aV|ng a
transparenbeZMW@n @P&F\Mﬂhﬂwﬂeﬁéﬁﬂe§ r ROEmisAgd ePEEFFODBBFFBSI (Addsur ement s

of said active suysf{ac® 2 Qifalqal(Ci3tharadsmmadse;aérwgus(21)3, 15)6. A
reacti on vgssel accorcﬁ1t n sai

b 12)
conpri ses aFceﬁ(@Q;?Oaf]daF&c«?&VlP@ Be‘dl‘ﬂiﬂ (?gilltg b\%\nth a heat
transf erd epmmaﬁsaaﬂxnaaid(mhamhhr(ﬁxmmmhmeastmemgh@sQQKW€§m)Salﬁhereby

enabling Reakifg.and cod) ngOisdile LRRAERLEAhgt NE ¢f eaghhoBaYESSEl
chamber being adapted for receiving a pipetting tip
introduced into the reaction vessel through said upper
opening (l4), said chamber (17) having approximately the
15 shape of a cuboid having sides lengths which are equal or of
the same order of magnitude, and
{b} a chip shaped carrier (21} having an active
gurface (22) which is formed by an array of biological
polymers, sald active surface being accessible to liquid
20 (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 body (12)
or on the inner surface of said side wall (16} eor in a
recess formed in the inner surface of said side wall (186).
25
2, A reaction vessel according to claim 1, wherein said
tubular body (12) is so configured and dimensioned that said
chamber (17) is adapted to receive a predetermined amount of
liguid (41) and that when said chamber (17} contains said
30 amount of liquid and is at rest
there is an air space between the free surface (42) of
the liquid ({41) and said upper opening (14) and
the entire surface of said active surface (22} is in
contact with the liguid {41) contained in said chamber (17},
35
3. A reaction vessel according to claim 1, wherein the
chip shaped carrier (21} is located at a predetermined
distance from the bottom wall {13) and from the upper
opening (14) of said tubular body (12}).



20 by neans of said heat transfer elenent. 7. A reaction vessel according to
claim6, wherein said thermal interface (19) is a zone of a side wall (15)
of said tubular body (12). 25 B. A reaction vessel according to claiml,
wherein said chip shaped carrier (21) is located in an opening (31) of a
side wall (16) of said tubular body (4%)- and has an outer surface (23)
which is adapted to be contacted by a heat 30 transfer el enent |ocated
outside of the reaction vessel (11). 9. A reaction vessel according to
claim1l, wherein said chanber (17) has an inner width larger than 1.5
mllimeter 35 at least in the region of the reaction vessel (11) over which
the active surface (22) of the chip shaped carrier (21) extends. -26 10. A
reaction vessel acceadtmgntOesbalnn&combengimose&ahmtl&nﬂh&r@bdyséi@) is so

el cieALd Shampa) puediLBal 8p £s £hARBEL-LIT)ada AfapLiy LAabEEs! Ve 2

pr edet er m 'n a goi ng
nlcrol|terPESEQ{mlﬁgréééFF§ﬁ Vééééﬁla@EBFHFﬁﬁeﬁbsc?%Jﬂ%%ﬁ IPeEERN said

cuboi d Bassarskde liengt Bfokaakovhig Whhpeaeterrosr| azyer than 3 nillineter.
10 12. A reaction vessel according to claim1, wherein the active surface

(22) of the chip shaped carrier (21) has the shape of a square and the side
| ength of Bhis shuacectnes vassalrangergonsigtéromimt, Mhedeinnmeaed. 15 13.

A reactiongyggsgl BSQ w? h@schaiiyd, w!.‘@@“?l@) S%Qaté@a%b@@aﬁ%%@hy
further conprlses

tubul ar bod} £23%, °§a?g gaBCtﬁgéngugg%ggD&§§$ ngg§ﬁ?e nlng?%éﬁﬁenln;algo

14. A neacthepnivessel)aceadd ngdetoweldi fii3, hahengi @ seadsparent zone
(18) which enables performing electro-optical measurements
of said active surface (22} of said chip shaped carrier
(21) .

15 4§. A reaction vessel according to ¢laim 1, wherein said
tubular body (12) comprises a thermal intexrface (19) adapted
to be put in contact with a heat transfer element located
outside of the reaction vessel (11), thereby enabling
heating and cooling of the contents of the reaction wvessel

20 by means of said heat transfer element.

7. A rsaction wessel according to claim 6, wherein said
thermal interface (19) 13 a zone of a side wall (1%) of said
tubular body (12).

25 _ .
8. A reaction vessel according to claim 1, wherein said
chip shaped carrier (21) is located in an opening (31) of a
side wall (16) of said tubulaxr bedy (12) and has an outer
surface (23} which is adapted tc be contacted by a heat

30 transfer element located outside of the reaction vassel
{11)

g, A reaction vessel according to claim 1, wherein said
chamber (17) has an inner width larger than 1.5 millimeter

35 at least in the region of the reaction vessel (11) over
which the active surface (22) of the chip shaped carrier
(21) extends.



cap (51) is so configured and di nensioned that a part thereof is a
transport interface adapted to cooperate with a gripper (62) of a transport
mechani sm (61), cooperation of the gripper (62) and the cap (51) enabling
automatic 25 transport of the reaction vessel (11) by neans of said
transport nmechanism (61). 15. A reactizs vessel according to claiml

wherein liquid can only be introduced into and renoved from said chanber 30
(17) through said upper opening (14) of said tubular body (12). 16. A
reacti on vessel according to claim11, further conprising a wall (24) which

carries a ?BKCOdﬁ nggkig%5LES§gl according to claim 1, wherein said
tubular body (12} is so configured and dimensioned that said
chamber (17) is adapted to receive a predetermined amount of
liquid lying in a range going from 10 to B0Q microliter.

11, A reaction vessel according to claim 1, wherein said
cubold has a side length of about 3 millimeter or larger
than 3 millimeter.

10 12. A reaction vessel according to claim 1, wherein the
active surface (22) of the chip shaped carrier (21} has the
shape of a square and the side length of this square lies in
a range going from 2 to 10 millimeter.

15 13. A reaction vessel according to claim 1, wherein said
reaction vessel further comprises a cap (51) for closing
sald upper opening (14) of said tubular body (12}, said cap
being a removable closure of said opening.

20 14. A reaction vessel according to claim 13, wherein said
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 (31) enabling automatic

25 transport of the reaction vessel (11) by means of said
transport mechanism (61).

15. A reaction vessel according to claim 1, wherein liquid
can only be introduced into and removed from said chamber

30 (17) through said upper cpening (14) of said tubular body
(12).

16. A reaction vesgel according to claim 1, further
comprising a wall (24) which carries a barcode label (25).
35



