REACTI ON VESSEL FOR CRYSTALLI ZI NG A SAMPLE FROM A SOLUTI ON Fi el d of
the Invention The present invention relates to a reaction vessel for
crystallization of a sanple froma solution and a cover foil for a
reaction vessel and an arrangenment for nounting the cover foil.
Techni cal Background The manufacture of crystals of biological
macr onol ecul es such as proteins and nucleic acids represents a
critical factor in the structure ellucidation of these nolecules. An
i mportant nmethod of crystallization is based on the process of vapor
di f f usi on. REACTIONSVESSEL 4ok CRYSTRILIZIRE BS AvPl E EREMIBSHOFRDRCU! €

di ssolved in a crystallization solvent is enclosed in a reaction
vessel together wth a separate quantity of the solvent. By vapor

di ffusi on between the sanple dissolved in the crystallization sol vent
and the S%"ﬁ%tﬂeﬁn n{iﬁervoi r, a supersaturation of the sanple

sol ution an%ll a crystalTlization of the sanple can be perforned. Since
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crystal | i ZHhgfel fagkedmdhen they are used for crystallization.
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have a res®medpmednd several reaction areas. It is disadvantageous in
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di sadvant abey are used for crystallization.

Microtiter or crystallization plates of this type are known from the state of the art. The
individual reaction chambers of a microtiter plate can be closed in order to create a closed
gas chamber depending on the design of the plate, for example, by a cover or a foil.

In the state of the art, different alternative microtiter plates for the crystallization of
macromolecules are known. For example, the document EP 1 397 201 Al discloses a
reaction vessel for manufacturing a sample having several reaction chambers which each
have a reservoir and several reaction areas.

It is disadvantageous in these reaction vessels that the individual reaction chambers can
not be sealed so that they are air-tight and can not make a separate sealed-off gas
chamber. In particular, in crystallization plates with many reaction chambers and
correspondingly small volumes, evaporation of the solvents from the reaction vessels is a
frequently occurring disadvantage.

When a foil is used to cover reaction vessels of this type, the foil above the corresponding
reaction chamber is usually cut open in order to remove the crystal that has formed from



the reaction vessel. In the process, it is disadvantageous that
during this type of cutting the covering of surrounding reaction
chanbers is frequently al so damaged so that these crystallization
attenpts are then no | onger sealed off so that they are air-tight and
t hus can not be used. The object of the present invention is thus to
provi de a neans that overcones at |east one of the aforenentioned

di sadvant ages of the state of the art. In particular, it is the
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sever al r edotobjaet citherpresest inwdneioe isthesao provelaatmeans thitaivixeomdsas least one
reservoir dftbe abrehreasdined AiBadvamages lof the atate@if tiepac é&n patiane] inisahd putsdse
side wal | afthapksensinvengias td pravidhanivars thes maRnpessitdela BitteAseadcapability
di st ance véfaraactionnexedli on spacer to a second side wall of a second
reacti on chanmber, wherein the connection spacer is arranged on a
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correspondi ngly small vol umes of sol utions.
It is of particular advantage also that wider adhesion areas can completely or almost

completely prevent an evaporation of the solutions in the individual reaction chambers.



After closing the individual reaction chanbers, for exanple, by a
covering foil, they each forma separate gas chanber in which the
sanpl e dissolved in a solvent is enclosed on or in a crystallization
space with additional solvent in a reservoir of the reaction chamnber.
Reduci ng or even preventing the evaporation of the solvent from out
of the reaction chanber can lead, in particular for a small volunme of
the solvent, to the concentration of the solutions used for
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The areas of the spacers surrounded by grooves have the advant age
that a defined portion of the covering foil can be cut along the
groove and this foil piece can be safely lifted out to the top.
Preferably, the spacers have an area in the range from24.75 m®2 to <
65 mMR per reaction chanber, preferably in the range from32 m®2 to <
56 nmmR2 per reaction chanber, preferably in the range from?. 38.75
mP to < 45 nmm2 per reaction chanber. The term "spacer" i ndicates
here bot h Afier conmredilicontadipatar, edoitithal sgals hecactamechahbdr hiepartédiytor on
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adj acent tion chanber, and referably in east 0 cagrner of a
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reaction vessels on the outside, the spacers which are formed on the sides of reaction
vessels on the outside by the edge area of the reaction vessel. Preferably the surface area
of the spacers for each reaction chamber defines the surface surrounding the respective
reaction chamber which is defined by the groove running along the sides of the reaction
chamber.
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Furthermore, it is advantageous that the surface area of the connection spacers provides
enough adhesive area on both sides of the groove so that after the removal of the foil over
the reaction chamber, the attachment of the foil over the adjacent reaction chamber is not
damaged.

The groove can have a semi-circular or convex cross-section, a right-angled cross-
section, a triangular cross-section or preferably a trapezoid shape having equal legs with a



Preferably the connection spacers have a recess at one position,
preferably at one corner of a reaction chanber. It can further be
provi ded that the connection spacers have a recess at two, three, or
four positions, preferably corners of a reaction chanber. Preferably
the at | east one recess is arranged on the side of the reaction
chanmber on which the crystallization space is arranged. Preferably,
the connecti on spacers have a recess starting fromthe groove
arranged i wali lnelinedronevetrd. ofrefsprhlyethe gfaore hasrwedls ghat arhénchusdrie gtei copide.
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to exch ang%re@&"é’]W? At lgaébw_ed‘gq%q.l_s arranged on the side of the reaction chamber on which
the crystallization space is arranged.

Preferably, the connection spacers have a recess starting from the groove arranged in the
connection spacer. Furthermore, the connection spacers have recesses preferably starting
from a intersection area of the grooves.

According to an additional preferred embodiment of the reaction vessel according to the
invention, the spacers have, on the outside of the reaction chambers starting from the
groove arranged on the circumference and on at least one position, a recess preferably on
one corner of a reaction chamber.

In an advantageous way, the recesses make it possible for a cutting tool to get into the
recess and this makes easier the removal of a foil.

In additional preferred embodiments, the recesses have a depth which corresponds to the
depth of the groove. Preferably the recesses have a depth in the range from = 0.05 mm
to < 0.5 mm, especially in the range of =2 0.1 mm to < 0.4 mm, preferably in the range of
= 0.2 mm to £0.3 mm.



Preferably the reaction vessel according to the invention has a
format according to the dinensions of the Recomrendation of the

Soci ety of Bionolecular Screening (SBS) preferably according to

ANSI / SBS- st andards. Standards such as those of the Society of

Bi onol ecul ar Screening (SBS; www. sbsobline.org) are known to the
expert. These neasures have the advantage that crystallization growh
attenpts in the reaction vessel according to the invention can be
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reser voi r ‘3 PR RBEAP e or ner s of the reaction chamber have proven

to be favorable.
The reservoir is preferably an essentially rectangular cavity which has in preferred

embodiments a depth in the range of 2 8 mm to < 12 mm, especially in the range of = 9.5
mm to < 10.5 mm, preferably in the range of 2 9.9 mm to < 10.1 mm, wherein the depth
is determined starting from the planar surface of the reaction vessel to the floor of the
cavity.

In preferred embodiments, the reservoir has a width in the range of 2 1.7 mm to <3.5
mm, especially in the range of 2 2 mm to < 3.2 mm, preferably in the range of > 2.2 mm
to < 3.0 mm, and/or a length in the range from > 4 mm to < 7.5 mm, especially in the
range of =2 5 mm to <7 mm, preferably in the range of 2 5.6 mm to < 6.2 mm.

Preferably the volume of the reservoir is less than in customary crystallization plates. In
a preferred embodiment, the reservoir has a volume in the range from =70 pl to < 160 pl,

especially in the range from = 80 pl to < 150 pl, preferably in the range of = 130 pl to <
140 pl.



Preferably the at |east one crystallization space is arranged on a

| edge in the reaction chanber. It is preferred that the at |east one
crystallization space is constructed as a recess. The |ledge has, in a
preferred enbodi nent, a snooth surface on the underside beneath the
crystallization space. Preferably the | edge in the reaction chanber,
on which the at |east one crystallization space is arranged is
arranged at a height in the range from7 mmto < 10 nm preferably in
the range from8 nmto < 9 mm above the vessel bottom of the
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In a preferred embodiment, the volume in particular of the recess of the crystallization
space can be in the range from 2 10 nl to <7 pl, preferably in the range from =50 nl to <
5 pl, more preferably in the range of 2 100 nl to < 1 pl, especially in the range of = 300 nl
to <500 nl.

An increased volume of the crystallization space can have the advantage that a sample
dissolved in a crystallization solvent can be pipetted not only automatically but also
better manually.

Preferably the recess that forms the floor of the crystallization space has a curved or
spherical surface, preferably a concave surface that is arched to the inside.

According to a preferred embodiment the crystallization space has an oval preferably
elliptical or essentially elliptical shape. According to an especially preferred embodiment
of the reaction vessel, the crystallization space is shaped elliptically or essentially
elliptically.



According to an additional enbodinment, the crystallization space that
is shaped elliptically or essentially has an elliptical shape, in
particular the recess that fornms the crystallization space has a
width in the range from1l.5 mmto < 4 nm preferably in the range
from1l.8 mMmto 53.5 mm preferably in the range of 2.1 mmto 53.0 mm
and/or a length in the range from4.5 mto < 8 nm preferably in the
range from5.1 nmto < 7 mm preferably in the range of 5.6 mMmto <
6.2 mm The advantage of a curved, in particular, elliptical surface
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vessel, as frequently occurs on flat surfaces. In this way, a microscopic examination in

the reaction chamber can be considerably made easier.

Preferably the reaction vessel is designed from a light-permeable polymer. In this way,
the crystallization growth attempts can be examined without opening using light-optical
instruments.



Especially preferred polynmers are selected fromthe group conprising
cycl ool efi ncopol yners and/ or cycl ool efi n-pol yners, preferably

cycl ool efi n-copol yners. A reaction vessel, in particul ar designed
froma cycl ool efi n-copol ynmer can provide an especially good
transparency. Furthernore, vessels made from cycl ool efi n-copol yners
are |l ess perneable to water vapor and thus are |ess sensitive for
evaporation than vessels nade for exanple from pol ystyrene. Preferred
cycl ool ef i n-copol yners have, at roomtenperature of 23C, a water
absor pt i onPrgfericé pelymprareGeBei9d fremrtheapugeosfpeising golypropylene, polystyrene,

cycl ool ef i serddpoignestgrenapolyearbmetd. ptyrodihH anethaaryldtey helypéfionsabi ity in
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above a reaction chamber, a crystallization can be performed according to the so-called
"hanging drop” procedure.

According to a preferred embodiment of the reaction vessel, the reaction vessel can also
have a vessel cover. According to a preferred embodiment, the vessel cover is an elastic
cover foil. In general, however, the use of a rigid cover is also possible in this context.
Preferably by attaching a cover foil or a rigid cover onto the reaction vessel, the reaction
chambers can all be closed together.

An additional advantage of a cover foil is that also a part of the reaction chambers of the
reaction vessel can be intentionally closed. In particular in the use of a cover foil it is
advantageous that individual reaction chambers can be opened intentionally by removal



Preferably, the cover foil is made froma |ight-perneable polynmer. In
this way, the crystallization growh attenpts can be exam ned w t hout
opening using light-optical instrunents. Preferred polyners are

el astonmers, fluorinated and non-fluorinated polyners, in particular
selected fromthe group conprising polyethylene, in particular,

| ow- density pol yet hyl ene (LDPE) and hi gh density pol yethyl ene (HDPE),
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Preferably, surfaces above the reaction areas are free of adhesive.
The entire area above the reaction areas can be free of adhesive.
Preferably only a part of the area above the reaction areas is free
of adhesive. Statenments about the position of the area here refer to
the foil that is adhered to the reaction vessel. According to an
especially preferred enbodi nent, a covering foil for covering a
reaction vessel conprising reaction chanbers conprises a pol yner
| ayer on wefirdhtespropghesthacsylptay ethylaerylpes] dlsdmethtrsyletes ppapeleyhlbssy ar eas
with a w dpiepylmethherylagngebutylamylates niwiloetkacrylaresmnobwillaerylatasgd-h i n t he
range fr onmgthgibniylaceylaes, Setmhendacodae, gnastlylacoyliges, iropdlh@siaiee wi t hi n
t he adhesi iseodtdpethacrlhies itvasnylarnylttreisodreylhamiies.tdnd comblanmdragfghd¢shat t he
posi ti oni ngergétesn dropl et of the sanple on the covering foil can be
done with considerably greater certainty via the orientation to
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growt h at t sitpiees biedor i@kth)actyhgescelv@éd fgm thel drodpasmprisibgivethyaérylate,
non- adhesi r-eu@laeghteq GEObatylagrylate, 2RRehyfhex yiadrdatd, isoodMacwiese N is a
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or essentighhcs 18l dvhpirhifdd! fronPthe r@eANAhBLs Shape na preferre
enbodi nent the non-adhesive area has a round shape. In a preferred
enbodi ment 4 shitgec GOKE I Wdil Rkl rERRNAMBLES YRS 6AGedMde bt adhqg,a@et er in
the range fiQ mo]adﬁesmctaﬁbéf?ppﬁem thP S GiRky aﬂo@e Hé?n(ﬁaﬂ&?r aEt 1.8 mm
to S3 mm SrRBes a'll"fu)! cérpallto é‘r?:ﬂzgﬁzatlgrpﬁgcgrd ﬁle<‘h Lgrﬁ?&ep _al‘ e
non- adhesi yguouk the ksithil g&u@{qu{cg HB g &E&N the Cov rlng oil can
have oval, I n partic |p ical ntlafly el liptical areas
with a wi df’ fe ega% Bﬁfac vc],c the {‘Qactlonjar gi]g]ﬁteg acﬂiem %LEJeER'aXQb e t he
range fr o il o‘?%&%&b@ r¥fe}a'3¥
2.5 M a &ion @i@%te iﬂih& 2

Ct Ol’l

preferably
from2.5 thg?)ﬂttg

ea ﬁ];gpc r?_fer to

espeC|a I € range

cﬁ ar € non- adheS| ve

According to an especially preferred embodiment, a covering foil for covering a reaction
vessel comprising reaction chambers comprises a polymer layer on which an adhesive
layer is applied, wherein preferably areas with a width in the range from > 1.5 mm to <
7.5 mm and a length in the range from 2 1.5 mm to < 7.5 mm are designed to be non-
adhesive within the adhesive layer.

This has, on the one hand, the advantage that the positioning of a droplet of the sample on
the covering foil can be done with considerably greater certainty via the orientation to
adhesive-free surfaces. On the other hand, it can be prevented by this that if the covering
foil and/or the reaction vessel is shaken, the applied droplets run into each other and
contaminate the adjacent growth attempts.

Preferably the covering foil has a number of non-adhesive areas according to the formula

3 x 2%, where N is a natural number. It is preferred that the arrangement of the non-
adheswe areas on the covering foil corresponds to the arrangement of the reaction
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In |ikewi se preferred enbodi nents, the covering foil can have
rectangul ar areas with a width in the range from1.5 nmto < 7.5 nm
preferably in the range from1.8 mmto 53 mm especially in the range
from2 mMmto 52.5 mm and/or a length in the range from1l.5 mmto
57.5 mm preferably in the range from1.8 mmto 53 mm especially in
the range from2 nmmto < 2.5 mm which are non-adhesive. In
especially preferred enbodi nents, the coverlng foil can preferably
have roundchaptaishessagionsgrsebaseerdinieititha SBSrsteadard wheve thenogeadhestimn 1. 5
mMmP to S45apgrrre peastdan gishjablawahen thasgiacd efohe covering il insidg®f rharavity.
especially in the range from3 m2 to < 5 m2. In also preferred
enbodi ment She naneadhesinsraraag atfedodated areférap amyn (hedbspiole areas with a
width in the range from5.8 mmto S6.6 mm preferably in the range
from 6. 1 nithe @n3@hSiverareaapay/ fowe ardupdgivhl, espedidily anatipdcdl poesséntidllym t o
S6.6 mm pelbptemak bt ectamgufdnehapanfea preferredebatimdnn tHSGo8-adesivPreh basabl y
the coverirngndshape.is provided in formof a cutting suitable for a
reaction vessel according to the SBS-standard. In preferred

enbodi ment by a @efprref @irodihanttthd cager@fg foid eandaveroung arkad Witlcadiamedeinahe
width in thegd@age If3OM & Tk prefedblymihdrasicar@P|>y1.8 Mt e 3 mRYe
from 77 mmasperisfiy8s HidFhing8 $RALCE 8hlny td €2 5 en, vk denrd AGMAdRSvEM to < 80 mMm
and/or a Iength in the range from 130 mMmmto < 160 nm preferably in
the range friaAnel éfémﬁteﬂlbﬁdlﬁégtsmcﬁ/@ oBlkhYhdvB ot 18 HAREQar diRMcA40
mm to < 15§ ergg&n 1€guegalayea§ ha%&m Jnggfrgﬁauf fhn Bf< 4 iR, covering

foil is | o N8 c%rﬁ%l n:gzto t he
SBS- st and {m‘%

bot hss?gei |"n % gwleﬂ g s r%rg%m@ @amfe R Fange
from % 2 P SHIEG M SPEIGED PN FAdteh< 10

mm This h‘ﬁ Wé“ﬁﬂ'\?‘g}?ﬁlﬁﬁe that the covering foil can be better
grasped on the |on |tug n si de and can be applied onto the reaction
vessel wi t1I5REpes P‘ga‘i‘lﬁlﬁ s, thecoyenng fp g hive Festap gtarcingd dithant
t he cover i ity igithe sapge from &d- Saﬂgdpﬁﬁérmmagréﬁeraa}ydnawrawémé I %Wlé‘rtohas
a t hi ckness3inintchreciely ethe range Dempr mo ta <PrSmmpandiraflengdbinyhe rangehe
range fronirom 2505 gm b <5 mo0 pmfgraldy mebé mhge/from 2 h@ mnamge3 famom 65 gm
to < 70 gmspddilly ihds rirze facvadhage £ hamn, whidoveninrghésved can be
easily poked through. According to a preferred enbodinent, the
covering fhidspdamfly prefdriee esibddimehts,tthecoveney fongar greferabhiettavé Subdtnon-
covered W idhesetRshoee Sith B ateh ithe Whige froinndi € ain€ 16 Ras pagi f)ﬂefembq:y‘mt he
adhesi ve- fiheeunssrbaces sand? @< § A’ R ﬁélangﬁl O ein¥d Hodl> 7 8aetd 05 mm’.
chanbers. For exanple, the desi gnatl on of the individual reaction
chanbers CRNIPG@EYRRMLRdMenlOthe EQEBRS RilREn M‘@Je noﬁtﬁd@sﬁeafeﬁvs Wifa
Irﬁgldlvpgug:m%%ramfﬁo ar%strh,%t@ % eggﬁ LMl ot Ne
5 qg)rfn a?lalop f tﬁu? th%?’%&r BrohnSE i a?? 8 ntl & ragl 4 &

t he sanple i ng an e app Fi'cati on of
the foil onf‘% e Elt'?t(?n-@gg%l Furtherm)re t he marki ng of the
position he5|ve ree sur f Ie t 0. eaS|Iy
Pecoont ve VAL ﬁ&afﬁaﬁfggf s i %"ﬁ?ﬁ(ae%l&lnéﬁﬁiq " §gpcligh vosse

Pr ef er abl y2°°PRE §s aQFI © eﬂe OGP P P‘i“ﬁ% or't

mar ki ng cafPvEiEsoR sanbaye a Sadth in e range Hom 2atR%ity & 84 mumgrefsraply an t§‘|’3de
of the coviersaverm &t 77 wmite ik S2gnmpyespaciielyl invdhe Fangeifersi % @8 mpntogoffi midon t o
a bare i npanidfar 2 lanigd ipthekinreg fvam= 43Gwmde <kt ennbypreferabliriods range from >
exanpl e a r&immdo §dfTmm, espebigllpintbo@sg: from > 140 mm to < 150 mm.

Preferably the length of the cuttings of the covering foil is longer than the length of a

reaction vessel according to the SBS-standard. Preferably the cuttings have a non
adhesive area on both sides in the length, preferably each with a length in the range from
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The adhesive | ayer can be protected by a renovabl e protective foil
preferably by a renovable silicone foil. The present invention
further relates to an arrangenent for the application of a covering
foil onto a reaction vessel, conprising a fastening device for a
covering foil conprising a base structure for receiving the covering
foil wherein the base structure has a footprint area preferably with
awdth in the range from80 mmto < 90 mmand a length in the range
from 120 n¥binon © 4 35mmprefdrddgimhorangd fréreasi mimw <Olfpasi MYissiadds of

t he base s#dvathgertatftizesdoeerinydoit copmrtenérgrapal anpe loagititahsindandlrat be
covering faiplied entathcactdadl esiehwith ficratedhvedainmnner to t he base
structure so that it can be stretched tight, and wherein the base
struct ur e prefiigiableferhdenibbdindest, tercoesring feBigclading & pslymer@ydp@sd 44 oni ng
el enents, ghedies @l had LGRESASin thé‘raﬂé’e 6k 2M53GEOUS1 248, p Hiﬁalflﬁﬁlttﬁ@' ng

conponent SpRaKSoR 2SS) jah fo 2M0@kh E PERy iPfhe thSe £OMES bREAm 19 Kl70L . t he
fasteni ng Hgyh&8he a%%lﬂﬁgesthaﬁ%e%o%m@q Qan% SStehRNRbubnal the
fasteni ng device nmakes it possib to affix a coverlng foil securely

and then dgtachable RAgei mfgt mecog% b0 faslclhe SALEAR BLa o

wi thout sl ggfigngic JoPoRlcliviil AL ARRLE 1 5&9& ﬁea”
appl i ed prﬁﬁ,}aﬁ f¥0 c2§§ @8?11 ?ﬁceﬁéﬁ@?n id l&l‘%ﬁg tn‘?t% t

covering f@ldo,aioh EJ qx? vidhdl Wk nchhib&gg nHe n?‘mErF(ftrQ\Q 1 %se
structure. dgﬁ e 12 i ﬁ‘l?s Tas | e d $n t1 the i 1v1d%a18
onto a reagllQ cl\(m caWbE ]d I Irtj? on o le ro ets & we

?Te?g(rjr 2‘ dl (!I/Qra the%{)][gl%atl n nia]‘?oche reac 1onv ssel er ore t

onto a r el I8 f’“e it {i &%"3 ffeedsgrfa F gk P%%@Eé? Sy esse
base struc as a eag?" esscrgsaé %8’ surfaces whi ch are set
apart at d e su h that b ruct ure.can e m)un onto
apreactl o?lPr\ei% ]% q]ﬁ ;lf%gr mPF’Btm ‘3“3? %

in parti cu 81 Ikefla?‘n ard ﬂﬁrs Vfﬁ“r’i]e_f?)' cafs Rﬁ%‘f“éﬁde has
a footprinYt the W"Httoﬁi aF?‘FWE“‘i’ﬁ‘ﬁ BNl a €Y% mm and

a length |‘ﬂnbfoﬁ%n$ ﬁ@’éa“fprl%‘?ﬁafﬁ% S5 L2188 preferably with a
width int rﬁ gvefrom mmto < 86 nmand a |ength in_the range
from 126 aghestvedaye PETEHIUINA remRE ?‘ﬁ‘ftl"ﬁ?"‘ah’%%m@&’n‘iﬂﬁ es with
t he SBS—strﬁﬁ‘Haarbae sIH998¢ flot print area makes possible in an
advant ageoys way that .the fastening device can be positioned on
conmon pi pEtEtATSEtIBYsatien fustherdelatgs (o asefrapgsaentrion the apriicyipnaf a sowripag
foi | on a PYepirrrrstigrvissd. GORBrisiNg a fasieniag devies fopmeavierns fojl cagpigng 2 as
manual | y. Base aﬂgm foF resefviBaHisfonEing folhwhapiadhe kass supcyes sy gdoatpint
mount i ng s¥igd pieleraply vath e ideinttee repge s & 88 mmy e 1PEmmRnd fadengt iy thet he
el ast i cal | pngieffam PalP0enmousn i 3 hgns whtrbencalkad eve opposiog eidest of thetasdbase
st ruct ur e gwctutedbsténingemporenteqyanpied witPmdfobitizoygringtfeil &l agsthiablalii 3
def or mabl estietvbert mageswrthalpes gartuesotbaritoad bé grdidbed balgcandtwheeinuhe so
that it camsbaruconmpefesdlyhas anthatdrhotacanatyieast twogogiriedieg cledents,
enbodi mentprefetublyetastes.cal | y def or mabl e nounti ng surface can be
mounted so that is can be affixed to the base structure.
In an advantageous way, the fastening components make possible an attachment of the
covering foil to the fastening device.

Surprisingly it could be determined that the fastening device makes it possible to affix a
covering foil securely and then detachable again so that the covering foil can be pipetted
without sliding. In particular, droplets of sample solution can be applied precisely onto
selected areas of a slide-proof and secure covering foil.
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The term "elastically deformable” is understood in the context of the
present invention to nean that the nmounting surface can be deforned
when it is pressed upon and after the end of the applied pressure, it
wWill return again to the non-deformed flat shape. By the nounting
surface being elastically deformable the nounting surface can easily
be adapted to the spacers of a reaction vessel. This makes it

possi ble for the fastening device to be used not only for a certain
reacti on vEusEbs stiygtureal peidrdily & eaehgwar bagswmtbgrewiPrdfieretzly ylierbgsedmitgre of
t he surf ackas afrarea éxacgnl be setumtagretdiion ebadtwithad widthde fierame fenm» 8hinm g
surface, atof<§1 me@and aldngtith yhelrgngaBronti ed26mnt kes 1®a6h] BipeviaBe pleferndt h
varying W @ Base Bttlict@t 56 DMrta€oedd Willcly €89 ls&t dhldad reftfion 0dssd1feanssBs! v
have t o haysdardftbatatsurface. I n an advant ageous way, the elastically
def ormabl e mounting surface makes it possible to uniformy adhere the

covering fpeferBit thedasedGttuRMay 2ISRE twioRkidR eBJreadﬁ?fﬁce@Whﬁ:'ﬂQ%f‘épaﬁfaE@r
pi pet ti Ng. dibiBnd@dH BA R basstkBiufUaba HBALNEntO b rdAb&SHSIeAQ] @i‘th Awhdth !
that is degigngbd s sadhesi ¥&7 ARt th ArEGAE bt A0 SHESBRkRr 8

non- adhesive foil 1s nmade possible by a reaction vesseal that IS
provi ded WL, ﬁéba/sg SFHLEERE a%&gﬁm w Aty ﬁkﬂeyra%%ffpwgﬁ o
ount | ng Sur Eaaic mand a enc{mn el 30

t her nopl as el ag oS ) ‘5 ﬁ’ g §b|e in
addi ti on Pé%etfia gymrﬁ%ré PHP%" %laregt r"et Ta

def or mabl e rm‘Ph '[? apiPRpIEREgMp "ast"“”’nj é‘SP r t

el astical | @BP ‘?*f“dB JHQ“ raf‘"é%eé’“ﬁﬂéy ﬁ'attt Rtﬁ'é‘§% ‘?"ﬁcetcﬁ%b‘? ange
from 0.5 ndfstigned o Cr?fﬁm rPéReétfna%rsP Y- nl Yipred FHREH Palfﬁﬂ EHSCWP% fadlop 5
mm  The wi YHEYRE fi%ceéﬁ%@lﬁ? Eea‘ilqnﬁ aEF@F‘B?WHbP%W WW@' %urface is
preferably in the range from preferably in the
range fr onlinﬁwr#ﬁﬁrqdoenab@sn%an é@ﬁ@éhlmqurmahlet%nwaaqsgléfa?erlé Astashedzg them t o
< 80 nm aPfE? YR |ength is in the range from 100 Mmto < 150 nm
preferably in the range from 115 mmto < 140 nm especially in the
range fronkregbhtheslasticeliy defpmable ountas suafeeerng corngriedlo thekiseni ng
conponent sSUAF@EreHg it Efapbe wparpisgsPrefaighln stieplly idefermable mpuntipas e
struct ur e Wiees Ganbe morped gbebdspginicire scchaf itean o¢ penmediediingan gifixed n

at t achnent Wohtlp apreéerisdembedimgnt; theelastmally defamiaple mopatinpsuefaraeanfoi | i s
at t achabl empyntedl sotthap isdan de afiidcdiettberabiteiciemner onto t he base
structure. After the application of the sanple solution onto the foil
af fi xed t olhelernbZdastieally defiormable”iis unslarstdod inlése aohed obiyapresdnt owventive thase
st r uct ur e. mFpdhantherneunging simfabecandd defoossi Whea ity pesiet apdreanfiafitehd ng
conponent send of the applied pressure, it will return again to the non-deformed flat shape.

By the mounting surface being elastically deformable the mounting surface can easily be
adapted to the spacers of a reaction vessel. This makes it possible for the fastening
device 1o be used not only for a certain reaction vessel, but also for reaction vessels with
varying design of the surface. For example, using the elastically deformable mounting
surface, a foil can not only be mounted on the reaction vessels with varying width, but
also on reaction vessels that do not necessarily have to have a flat surface.

In an advantageous way, the elastically deformable mounting surface makes it possible to
uniformly adhere the covering foil onto a reaction vessel in a planar arrangement after
pipetting. In particular, a uniform adhering or pressing of a foil that is designed to be
adhesive onto a reaction vessel or a non-adhesive foil is made possible by a reaction
vessel that is provided with adhesive surface areas.

The elastically deformable mounting surface can be made from an elastomer, in
particular a thermoplastic elastomer, silicone, or rubber. Principally suitable in addition
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Preferably, the fastening conponents are nmounted onto the front sides
of the base structure. However, it can al so be provided that

fasteni ng conponents are nounted onto the |ongitudinal sides.
Preferred fastening conponents are selected fromthe group conpri sing
hangers, |oops, flaps, bands, spring elenents and/or sliding

fasteni ng conponents. Preferably, the fastening conponents are set in
bearings so that they can rotate by a hinged connection. In an

especi al | ytoplasfie e ethcembedilrthat are tlhgichlfysdedorimble efierphayenvsbeaprdseds et
on an axl eflgo Ptdfertbly,esyelestinallyateformablPmefiemgedrfica dbenthivgncoimbaengs
are nount i frgmp (At & tolFaL may, prefeedblyoin tdaeradod feons @ Lhain boheys san rot at e.

I n anot her preferred enbodi nent, the fastening conponents can be

sl i dabl e f akd eiditng tmmﬁmmdefmhhm&meanmgismﬁche frefetabliy A0 e rdige Sofhe or
from abovesx 75 mny i< SNt Ber iteEahge fkwe S Bsh@nb REs5 eRMRORSANFICaN
be hangersshelra?lgpﬁomfﬂ FBm 152G m Und SPIHE Mg ellemmeg frblparlbo%@r

hangers, | Q9B$mnf LARS bI ﬁ’ﬂ rJ £
t he base Sr&llrlc‘ﬁri% a ? ran é’grrfe&g H%Jﬁ%@?zr@m as gﬁ{ﬂ glﬂ(t:]%rr%r? ents
are spring el émént s (h‘a are affrxedtothe base structure. This

glalkgz qu,]dgrag oltﬁ)e fgstér}q ev ce tfasq HID° n}ponen%s ar %(ﬂ%glé[b ?Ii)t %e é)gl?(!S]ﬂg

so?the ase ure ng‘ vrsfhr gec n olca L‘L
truct HRiHE e cq¥d $ il ca ge dFqhgd e t b
;I ;ggdu(r)ﬁ ?ti? hrﬁr%rhﬂ'?tfr) 3&&%’8? ‘The fasteni ng conponents, g]rlef ergiolng

nmounting p e |n be S t hat th ro e on ana

can be opeEréﬁf a?%yr © Iéer‘ﬁla m@oz" E{d ﬁE%F %!‘? ‘érrﬂn
Preferably, t S t‘ger HWYIGE RRY th

posi ti on. &';, tr°érr 1R e dpsesreigres i rmarmtfrséaﬂ be

f ast eni ng @Bgﬁﬂ?ﬁsé £ 8y sy eé?(smgé:omﬁ?%f‘@s According to a preferred
enbodi nment tenlng conponents can be | ocked in the opened

posi tion b};}"’“{ﬂ'% (,15 faeningsqompopeyis afgnpunted ?‘%@égomtsﬁ@s phike EEH*F ng
conmponent sSTUSIET oAV Hreaindlily Repdeddhat dasteanesemponsgls aggmeuiad onRey
can rot at elhg "§ﬁ“dé%léldescan be closed shut. Preferably the foil can be
cl anped fixe cl osed plates on the base structure. Preferably, the
f ast eni ng E@f?ﬂéﬁ{&%ﬁe@“é ﬁ?f"Hé‘ePtééll@é%ie‘Ft?ﬁ Ep18 ShecRrpRPIOrPEFINg IRHIgers daeps,
prevent anflifsdwads sdingslementy apd/ox thiding fasteaigrgmediepinent s, e.g. the
plates. According to a preferred embodi ment, the fastening conponents
can be | ockigterably. fredisirnang qowpPRant et irehgriéngs se at they eanlresetabid i n t he

base st ruchipged carreciion. tihen pwseialhi mefererhgralngiment, the fastening components can
be set on an axle so that they can rotate. Preferred fastening components are mounting

plates that are set on an axle so that they can rotate.

In another preferred embodiment, the fastening components can be slidable fastening
components which can fix the foil from the side or from above. In yet another
embodiment, the fastening components can be hangers, loops, flaps, bands, or spring
elements, in particular hangers, loops, flaps, bands, or spring elements that are affixed to
the base structure.

It can be preferred that the fastening components are spring elements that are affixed to
the base structure., This makes it possible that the foil can be affixed by it being able to
slide under the spring elements that are affixed to the base structure.

In preferred embodiments, the foil is affixed by it being placed on the mounting surface.

The fastening components, preferably mounting plates set in bearings so that they can
rotate on an axle can be opened for this purpose, for example, by folding them open.
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In a preferred enbodi nent, the fastening conponents can be | ocked in
an open position by press pins and/or the fastening conponents can be
| ocked in a closed position by magnets | ocated in the base structure
and in the fastening conponents. A "closed position"” is understood in
the context of the present invention to be the position in which a
covering foil is affixed by fastening conponents in the fastening
device. Preferably, the fastening conponents, e.g. nounting plates
set in beaPiefegablio thedasteamdgeompprents| cos bellockedtin eppard positicin Thixxan
posi ti on" pmvednhen gwlatied slaoimithshupofabefatteniny emtpooents, oreraeplstpdod. t 0 be
t he posi ti Accordinguoiaghefarraioangrodingent, diel fasteninpodompbhdnxsain by lockel if @t eni ng
conponent sopened paitivady presngjindevi ce. Preferably in the process the
fasteni ng conponents, e.g. nmounting plates set in bearings on an
axl e, are ApenbgdioilAcpladted] thgfa@niag tompdnedits, praréably ecbueniioditeeniin t he
fast eni ng batfipgrenias theqoaretateomkadixizycan b8 plosdtishy FHrefdabl§ g foid can be
dead- cent e¢laripyd fi@d by biesddgsdi@ronnge BleyitRuiRas at | east two positioning
el enents. The at |least two positioning elements are preferably
nount ed onPRRRASY, i fadtdiat @pbitatsias bERLRA ifl eMidagosilion. aTHY &herdvest
way, the fasiediRgo @f@, igCoT tieArastémM coRPShdnksO Bz Nle FhRIERE®rdMShar abl y
arranged syaRRtd bfRdditert Ah&RGHENiAE ffipondi€cAPRi1ddkeNintLIRLE PRRCR bF €
pref er abl ympgrisi 1R dreQbtatcdOn R Shie! s@iGuehind HendRASEniRE EMHEIHERs.
Preferably, the positioning elenents are nounted in corner areas of
the base sirlgtmh&s enTﬂlﬁm%@'tﬂé RAME SRR ScaRbe 1d3Red 183k SRinHsilEY | e
can be recgsses ps ah@bSBE rRERAS %e%cﬁ! Bo&ed H{:%l&%l?lb@ﬂ?on b@he
posi ti oni nga&l-&MEALA iPfhe bAR srfGherhd@ tﬁ’eet‘ébt&‘ﬁn@&ﬁn grably récesses.
This allows an unhindered positioning of the foil ancﬁ in particular,
an_unhi ndeA@eho@e@ryoglﬁéﬁ”'lpﬂndetst&dha Wicoh:OR b Pk QS&QEJVE,WB%&WG“ ng
foil. 1N PARIRhEFneNROGRRY og‘ée Qe&ma;tgrﬁ gn lgef ALaferably
ae SC i

recesses have..apflalgl ‘%ﬁe ffledi

pref erabl y, hn Fe ?osEMQf?e r &?Ble;ﬁo %?%Eg%rg{ﬁ
th o Eﬁ

CO\e/e; Ie(r:lgsfség)o%‘rgiﬁl%gstdn ﬂ!g;t% Se?ﬁ’ e ic Eer ﬂé lﬁ% e§ %ﬁe Cflstenmﬁ c%mp(fngxrltrs] ed

range from,
around and pla eac |o vesse n pressing using the

U

I 1y d f
o st eal el Shcfﬁméf‘fegffﬁ mmr@gtaﬂegwg CTHE T

is stuck onipmtgﬁ‘éstréa(,gtl on vESEEP ¢ he m)untl ng pl at es can be

det ached e.fa ten eV| ce can be ifted o

or ef erredaﬂ?'?af%g ‘? b i ?’PR Houie letieats) Thi i 66 W@sgéaﬂowgg done
using a red ‘f“8?m R RA éé’g fasﬁeﬁf'@

advant age Qrﬁ fre Oﬁfd?? itipping elgmp E% m"?ﬁ
arr angerent’ ?fe |}9%§?E %?enfsff‘ée%r Fq YA PYHcdgn tyo
covering fEﬂSWOB%‘P ‘”eSaIELFF“B?l y’

devi ce forcoé“eéﬁ?ésr‘?ﬁ ke Bagg ptructure.

The positioning elements of the fastening device can be recesses or raised areas such as
pins or projections. The positioning elements of the fastening device are preferably
recesses. This allows an unhindered positioning of the foil and in particular, an
unhindered application of a liquid onto the positioned covering foil.

D BpYiiYwE eé menEsAEE MEpetidst eni ng

In preferred embodiments, the positioning elements, preferably recesses have a diameter
in the range from = 4.2 mm to < 8.2 mm, preferably in the range from >4.7 mm to <7.2
mm, especially in the range from 2 5.2 mm to < 6.2 mm. In additional preferred
embodiments, the recesses are through-holes.
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The arrangenment according to the invention for the application of a
covering foil onto a reaction vessel conprises nore preferred a

recei ving device for a reaction vessel wherein on the base structure
of the receiving device at |east two positioning elenents, preferably
pi n-type positioning elenents are arranged, and wherein the

di mensi ons of the recess are such that a reaction vessel with a width
inthe range from80 mmto < 90 mm preferably with a wdth in the
range fronli83asigningdoyicg Withrihe @yprsg falll op wihithsamplei sdiukion wag pipetredimge
from 84 mmbdtorned 8@undrarslghachbd oposiatticonesiel. Themdy pesass usifibe elegealy ng
devi ce hasddiermablastouniing poBed, theniingive laysmedfttis coTénngdbil caatstadhaved onto
posi ti oni nije elactiventessehr Aftgp tlef feil dituck mpwnbedadcion egpedsthe eosntthgplads t he
recei vi ng debkdetached asd the éfsening devies/cantbh easile tited/ommg devi ce has four
positioning elements preferably arranged symetrically to each other.
Pr ef er abl yIt isphefepabthitisoming theebammpfal af €reamish vedeliinddrd@sia 9 AREivRigeas
of the basé:vitfeteirdictionlestdleThie Gay (e Adyafkayd thet.thelflfcep@nt dah BOEME in a

el enent s odirécfae wagcei vi ng devi ce can be rai sed areas such as pin-type
elenents, in particular pins or projections, or recesses. The

posi ti oni Mpheadr@ABMent &bkorldlig 16 BB ehwehiieh AEME aFblREtRNRE 8 beverB) Yoilints 4 YPpe
posi ti oni ngagibg m&l&omﬁh@s ROBAst b aflehifd ®RRB S aQbvdring fbipst eni ng
device, preferably recesses, can interact, preferably with the

posi ti oni NphanAABM S Rlold 16 B ShNhih ek & licRidRAf8h @bl eYing BJiSgeh Ar eas
such as pi Rfctioh ReRERLRLFRSY RADQHAENE SocBlink DEVIEESLA MalbndEKLCEherdife
at | east t&)@th@ﬁ%b%ﬂn%r@@f @k BN NS de REEL 96.8QWY pBlifori YPRerRQR, biefirtlg

el enents, %élexﬂ&ﬁ ar%ﬁthE 1Gn® AL AN e &ﬁ%ﬁﬁu%wecess are
preferab'y Eﬁﬁﬁ§§%&um e&@ﬁw@?é&ﬁ@lﬁgh %ﬁm?%%ﬁﬁﬂh@9<

I nventi on. rei%ra { 1%?[@@('&]? 1Ian enfﬁosrn = t8'7?11”' % aﬁn%ntgm a'width
preferablyp Qg |og| ?3 b CZ th T he 'ran
from 25 mi' %2*’%33% P i F\BSH%'& "’fP%lfﬁ %mnto<38mn

especially,.in the rqa onal

preferred B Nt Seat %"é ‘F’ é’ﬂf‘H E‘} Fg]P%SFé g}’ Ewgq pe
posi ti oni n o ‘T“ésn"éﬁP’? &fg"}c H u&mggs 4 SEre ?f%"r‘r‘fe a ﬁ
8 mMm preféra aIIyln
the range Sfyf"é‘?ﬁya q gclro e" é’o‘P‘dP “’L“B‘géﬁ&eﬂﬁﬁr diRAE, the
f ast eni ng ‘E?’éW&‘@ascoafﬁh%léasi)ﬁgicf”Feo d0° WFEHNEATSi d of guide rails al ong
the outer surfaces of the fastenlng device on or in the recess

devi ce. Th"éheﬁ’GélPP‘i“B%F ﬁ'"g“‘“ﬁ%? ge FeryIng Jevigsoran F BiseA greal Bigk At RIn-tyns

part i cul ar®leints INgeriiyIag BiRs BePrBiesiRgRtof fifeehelds PAFHoNipepeteRfdls of
the fast enfeffyYiBBsVicE aroRTelgablyePin -BIPF eOsibRng P Peat advant age t hat
the foil can be nounted on the reaction vessel in a directed manner.

I n part i cuFkgreositipaingelamerss of he fagignige devdge, preferabbxyeeaseespggiintéresied f oi |
to be nounerefgraghtwithathe pestiangs sjasrents of hsmeestipaisyiee pyefpobiydisddeas n a
recei vi ng el asginss dn predarred jgmbgdimpats e§the feceiymefdayire, theat leastéwe r ee of
adhesi ve apiditionng elethenis tielgrblypictyne pesitppoyigeiessal. santh made ornesh wigh

gr eat er priéepesitimmingisdamentshiprefesshbt teensses i eefpseningxde vics agrosBndiioghe

wi t hout aninggmdphi ary mechanism In a preferred way, the di nensions of
the recess are square shaped. Preferably, the dinensions of the
recess ar elnpudérrddreatbodimenacthi positvadadencars, refesabty pimtypephetiosggess

Wi t h SBS- sdlandhay, baviearlamgth inlthd @ngefeon Q8 siam af < 4hant, peéirabing thenhge, a
reaction viessel28ean ide3pami, kipgeoiely Pt £hgdfhom W30 SBS< 8pmiRtn Af t er
drops of tiugitRasprefersdd etftiotimenRY e p@ﬁmnhrg@lﬂm]tscﬁre@raﬂ;nqn@@p@ri ng
foil, the f@asbenkeBmERY e Mibhelhs) tg@aaﬁgéfpcgntq ¢&@8 ghgm tpiEmatyqyer
W““%%%W%W&M%%MW%%»%W%EWS

of the receivi devi ce nmesh intd correéspon recesses of
fastening device. Thus, the position of the reaction vessel and the
foil are coordinated to each other.
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The foil can be pressed onto the reaction vessel |ocated in the

recei ving device, whereby the elastic nounting surface of the foil
can provide a uniformdistribution of the force and thus a uniform
adhesi on. Then, the fastening conponents for exanple plates can be
opened and the fastening device |lifted off The reaction vessel closed
with the foil can be taken out of the plate receptacle. In preferred
enbodi nents, an arrangenent for the application of a covering foil on
a reacti onAvmgleg togoother exdodimnehia dedemtaninedievice eandeositdpmed with thdwad of

i nventi on fwde railcdorerthaguiércutfa@ndf the fagtering dergeedendr dretha owessdievige.t 0 t he
invention for a reaction vessel. It is preferred that the arrangenent
accor di ng Tle gokigioniny esitg gin-typerpositieniap@emend, iopariidulaa, phiewetricngintei |

ont o a reaobughninesss witlstheedesseutl tleffaaenpy deniee, arghide rals, haPrhefgesat ed
pol ynmer s asdrasedeabitad fHil oa icheoumtedwn tieaBmtios vesge] ok yioecydehdnyiére e
(POV), pol yaeduby) thepihactried atiée RVAW e pdsittonpdioyips bpybeniad ontha s makes
it possi bl gadiidatvedséieoteypbidingdl § p@atived i 20k&ing ddewe ¥@ that thé siGfldesadfso be
preferred thbadil thierdfess of @dhiesiveBstecodtreditBldraps cpdietpositibyedauth of netal .
Preferred gminahity @bferet@tdmebold B8 dabi®nThOUPerCORPIsipdisitde &RRSU: a4

steel, in panfahcHbabnishal nl ess steel and/or al um num Al um numis
preferably anodi zed or provided with a surface coating, preferably a
varni sh, iR Rébir&V A, theld@adnsioas B (BhrecRS B@%h@r& Shapldlr PRdraablyChe ur ed

varni sh.  JilRndRSHe réR%M duR A REQRN VEIsEINGH BOEL ik Phd r¥SLAM
conpri si ngs@s-E@@fktd PAnMessel according to the invention and a

covering foil. Preferably, the system conprises a reaction vessel

accordi ng ) hdRcbSVERE kQBIvARURcL AVEIH Ry LanRYBLiEGhel BtRerhidl§ with

reaction Ves$fhmar tafles dRPY @f’ﬁ‘l@&%ﬁduﬁaﬁ hiASeEPREEIHP oY 8238 Vering foil,

accor di Ng 0 fAsARink QMG daDhE Bbvelifie %n%Eu?neﬁWelsaHHE&%h@) tRONEL iR

foil for cQyRE! Ronk ?qc%&aﬁ:}la p?@%@ [Ee ré%’&‘%in%rdé\ﬂké’me hgecoverin

foil is a &) ohEEQ Qbd sesanQ étélﬂngt&vk EThatY & Hhb&ion gt e Mb‘a L gacdi on

vessel andantd JoBi dafi to B g(h ing t nvent1 on, Per ence is

her eby made |n extent to tﬁe previ ous descrl ption. The pr esent

I nvention ﬁ%‘f@ﬁ Sa%léf ‘Hré & DS Be tQcfbnSE LI SO e %&% &e‘% %%}%’Peb

:‘/gfsflhe Zp jgt"cr?lgou S%J?fg M(%f:?heai%ﬁ %9 1%@'3 gﬁrg ) %C lgbol.ll te (ﬂgel Ion
orm adhesion € heas Ing cqm netsfrxme can

advant age (ﬁ)%n gt eq%str%l lch? E(%O ﬁegreﬁ mEr\]’esEe C]OS(?l faaﬁ{ IPOIT

appl i catig ken oufoftRe Slhle eptacle a Tedc
with any surtable réeaction vessel with SBS-standard fornat.

or the

can (ljwe

In preferred embodiments, an arrangement for the application of a covering foil on a
reaction vessel comprises a fastening device according to the invention for a covering foil
and a receiving device according to the invention for a reaction vessel.

It is preferred that the arrangement according to the invention for the application of a
covering foil onto a reaction vessel is made out of a polymer material.

Preferred polymers are selected from the group comprising polyoxymethylene (POM),
polymethylmethacrylate (PMMA)} and/or polypropylene.

This makes it possible that the device is easy to clean. However, it can also be preferred
that the device is made of metal or partially out of metal. Preferred metals are selected
from the group comprising special steel, in particular stainless steel and/or aluminum.
Aluminum is preferably anedized or provided with a surface coating, preferably a
varnish, in particular clear varnish, especially duroplastic cured varnish.
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Reference is thus made in full extent to the previous description for
t he arrangement according to the invention for nounting a covering
foil. Additional details, characteristics, and advantages of the

obj ect of the invention can be gathered fromthe subordinate clains
and the foll ow ng description of the correspondi ng drawi ngs and
exanples, in which for exanple, enbodi nent exanples of the present
invention are depicted. Fig. 1 shows a schematic view of a reaction
vessel accthairesgntiovention el itklermere e slisteq dcompamng Abpdiomersscexanpl e
of the i nvaxbidog.to FegnveRlighmds cavesmg toibrPrefemblyothe systepacimpoineswessel
accor di ng teactioheessehagrrirdiog tdibs edervion Endja cdveahpiog mduatedon® the rekdtign 3
shows an ewvdssal.gkds sleimagrbuschatitteweationvesed atdoatingtesisehvendooca heqsd¢do

t he i nvent wiohagcaastde cayeting feilgor cbverfrigghe acibowsantesc Peafatble, the ew of a
covering faiverigcodidi ageiing follecdordignbitienineadon.di ng to an enbodi ment
exanple of the invention. Fig. 5 shows a schematic view of a

f ast eni ng B&\theRadion 0&s8¢lRgd the coWeging RIERtdraihg ACHO irfenibn] @fcddhce is

enmbodi ment hesampdde iofullteR@nit (6 iR Hrévadus dEdc@iptidh. shows a schematic vi ew of
a receiving device according to the invention according to an

enbodi ment TiRx@ERhEn AhtidNRIadd @HetRbte to £ ygtemlcofiphivifig 8 racliRNREdL aVi €W
of a reactéRBrivkeBaahd ACERNSIMG hQoldi th MeeMeh@dh hPihe GhpIRERI draat i on
of a sanpl &vkhgimod ofiRlattdcabn #&6Qr di ng to an enbodi ment exanple. The
reaction vessel 1 conprises several reaction chanbers 2. In the
reacti on CRaMIRintZzcod tht MR ¥@hfenttnfReoring 1Y fhE Mvehddalrbe RMERIcA ok €

| ocat ed.  ThReGdeyoh BhiolaZdclioNvERAES K dssd With hfiEsulttHidRe@drioNessel with
el I'i ptical sys cantd toehgd recess. The crystall'i zation space is

arranged on a step in the reaction chanber 2. The side walls of the

reaction CRABRALSs Audl8dSAMMESHER iJ @e gﬁ@ﬁupaéaa{spﬁ\sh @ofrt[ﬁkem%%gaﬁem i on
spacer s 12acc$1ﬂiljr1]%t?6ﬁlew?%nti&nt}g?zﬁ&%‘ﬁ%ﬂc Mmpagers 12 form with the

si deways circunferential surfaces 14 of the reaction vessel 1, a

comon f | ak 4§18 faRG&ails [hGrabARARE h RaviRAER T thDbRRVE v i QRYEcah e 1

the mi ddl egathered from the subordinate claims and the following description of the corresponding

drawings and examples, in which for example, embodiment examples of the present
invention are depicted.

Fig. 1 shows a schematic view of a reaction vessel according to the invention according
to an embodiment example of the invention.

Fig. 2 shows a section view of a reaction vessel according to the invention based on Fig.
1 along the axis L.

Fig. 3 shows an enlarged schematic view of a reaction vessel according to the invention
according to Fig. 1.

Fig. 4 shows a schematic view of a covering foil according to the invention according to
an embodiment example of the invention.

Fig. 5 shows a schematic view of a fastening device according to the invention
according to an embodiment example of the invention.

Fig. 6 shows a schematic view of a receiving device according to the invention
according to an embodiment example of the invention.
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The section view of the reaction vessel according to the invention
shown in Fig. 2 based on Fig. 1 along axis | shows clearly that the
connection spacers 12 forma flat surface wth the sideways
circunferential surfaces 14 of the reaction vessel |I. Here, the
connection spacers 12 connect a first side wall 8 of a first reaction
chanber 2 with a second side wall 10 of a second reaction chanber 2
that is set off at a distance fromit. The step, on which the

crystal | i zEigi bshospaceiethaiisviaw péagacdijonhassebactdrding satht &roventam fohe

under si de dedtdlizdiibe ofa yastpdd frorz atelaionspeasding T esntddinwat ¢xampfe. The
reacti on cileadnioevesdeldr@nmparssaeteed rdacticabhmbdrh2r Inth@reaaivnebimlan2spacer s
12 which fesdivar 4 hata Systdiiedomégate 6 fre @hd@wWalyscrstalBaaabespand 6 Blin the
surfaces l#rbf ilh@lipaly cansmotsisedessl . ThEarysalaaitshi spade)s artangedcon gt i on
spacers 12inahe@adtion bieGiber 2l DieGsidewaAl iof thp @fapediihebéars 2 bfe dobtecrdits |
shown, a féaEbthel Wetha@bhnectidi sphceiss 2P ed Hianekiye the @bndetidnhipaceisde fud,| 8,
of a fi r st witie @ sidenapRatiferedtial s@rfRes BLONERE @hdlidn Wadst, 1, WhbrBRon AatS et
apart at aggiasd aMeRoheBtiBn spacdtd2i HavPL 6V GGH HiRrmidale! he side wall 10,
of a second reaction chanber 2. Fig. 3 shows an enl arged schematic
view of t hend @atdhi il YRS RhctRA &JsHl H0&brdife tt8e InMRRL sRWAG TR, dibagdt o
Fig. 1. Thg gennagtd A 1SRG EASar2hdd MR ot 8GEDRcelSI 2 B a G AfficeOf @
reacti on chaMRkiddwaysiciteurfifertENBudaces NEMALd Ractiof WeREl 12 HeRY @l Ng foi |
according tRndden bﬂ&‘é&?ﬁé OhnBG G 3-d 8 whil 320 2 BRPRAL AR 2B%R IRl £f the
i nvention. se&lﬂﬁ sefRMEA I@Q)ftd@édong%a&%QBﬁrﬁ@e? 28h P R R arl s W @IncBo@G. Wi ch
i e O B
be appli edﬁlﬁlg:rtﬁrt bglr me)igée&%tﬂe clof\l/gbrl ng foil 20 has, on both sides in
the | engthy c?e%?ﬁ' ﬁlefréaﬁﬁorla{h% af & nHQJt ”&Er QX]%E viazonnkBich has
the adva”t Fon%% 8]‘[1]1 d‘é@ foleiliald £t Qind he
area of th &%36 En%:res %mé&; c‘?%n i E% é{‘é tgal QQ‘Q’S a
IC S

1‘

schematic i evry Ql1a
according g dxr?n%&fionngg E% at@pl O%d mde%al wl%ghl a art e‘iat da%anf%e hP]% o

device 30 183 8 paaen 1cu ar It mge 11 aseco tendioh cﬁ 5!

t he base sltructsﬁxg 4 erast i'ca y de orma?) e m)un |ng surface 40 is
af fi xed. F rmre thed b se tstructtu foo F %?nt

With a wi °%”ﬁ ﬁﬁ% 64 Tt o """Ea ’8“" S%lg‘ﬁcoé e E‘h‘""%”“toﬂe
range fron E%@F‘;ﬁﬁ l%spﬁﬁeés heye arses 161 £ AP g’&“’acmn
structure 92 ntlng pl ates 36 are attached with which the covering

foil is st ch)?d tight and attached t the ase structure so.that it
is detac haantﬁ péd ’6‘{%?5 |°rl ‘E‘ q%%‘;e% g‘l\f% 0 %(E%WF‘H a&ﬂ?rdé%' Bxl e
42 so that |0
mount i ng pl¥t Oeevh &n aﬁ*&%w&eﬁ ligfy ’é‘i‘% theg tve&aYF alteﬁéea %@at
structure et HerdPeiice Y iHYD BGHRASTE AP~ s8BPle|droR3RI0E pRAYIEd t RrthsEmote,
struct ure Hocesang fil20has oagoihsidenin thelepgh ap adhiesive fregarga ofghepplyimery
schemat i ¢ \Weawofhig hpeibe P‘i‘)’aﬁgg‘d@% theecoyerang fail 1Y canberbslen sipestt ohe
accor di ng #ep %fr?h“el?ﬁiﬁﬂ‘?rr’r@ﬁ{ 22haripfree offadhgsvei nventi on. The recei vi ng
devi ce 50 conpri ses base structure 52 with a recess 54. Here, the
di mensi onsFigfS thees ﬁé@@get_wswewoéa FrERING deviepat0 agcording g Ba inyedioal wit h
SBS- st andagcdoipeiaen epbpdiecns esimnlovfder inventipe Fhedagenimydevicg 80 hesravor e,
t he recei vingstdelireE Bordgeizingthpscos@ingdoi. nan thebaserstragtugsangfiastigadly
recei vi ng ééuimgbles®uphnguriacadObealbixed giwrthenmore. thedlasanitupturesi@dwses 38
of the f asfoetpringpreleidi gith a wHATIENTe @hgel fivn > 84 mm to < 86 mm and a length in the
range from = 126 mm to < 128 mm. On the face sides of the base structure 32, mounting
plates 36 are attached with which the covering foil is stretched tight and attached to the
base structure so that it is detachable. The mounting plates 36 are set in bearings on an
axle 42 so that they can rotate. In the closed position (shown) the mounting plates 36 are
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| . Reaction vessel (1) for crystallization of a sanple froma
solution conprising several reaction chanbers (2) wherein each
reaction chanber (2) has a reservoir (4) and at |east one
crystallization space (6), wherein a first side wall (8) of a first
reaction chanmber (2) is connected at a spacer distance via a
connection spacer (12) to a second side wall (10) of a second
reacti on chanber (2), wherein the connection spacer (12) is arranged
on a shar edckpiddgaenagn¢thinsdred $ntd hwdmse souctonerrhe theditsteaingsompaeets(384 In of

t he react i aditicasthebast kirucame 32 he rpdessee3§ orthscangplaghas. surface of the
reaction vessel (1), wherein the connection spacers (12) have a
groove ( 16Fig. @shoReacthicontivessel a (cbyivingdevich avgortling ¢ thi tavintioatrecceding t he
connect i ontospan®odimediZkahiple ©f te Wivdhtionl Mht Feecivagdeviad 50lcompaBastababd MM
especi al | ysthbtutd 82 witthgecat 52 Herel tbe SitheMibnsr @egé@i 3 drdmbdssortrnge of
2.5 mm t on@uctidn vERAGH OSB3 @sRiald fodnat a4 pdkifignddan Heabodisls4or 2,

wher ei n t hRurhleANRE, theOBcSHRAE @Fvice (SHRhs FAVES ia ) @eée aredQyf tharetdi@ngent er .

4. React i ofevit@ 58 @lhichkhn BE B0t o Mestadivh @BRsRRB8 bhde fRtATRIdBEcE] ai s,
wherein the groove (16) has a width in the range fromO0.2 mmto 50.7

mm especially in the range of?_ 0.3 nmto 50.6 mm preferably in the
range of 0.4 mmto 50.5 mmand/or a depth in the range from0.05 mm
to 50.5 nm especially in the range of 0.1 mmto :5_ 0.4 mm
preferably in the range of 0 2 nmto 50.3 nm 5. Reaction vessel (1)
according to any one of the foregoing clains, wherein the connection
spacers (12) have a recess (18) on at |east one corner of a reaction
chanber (2). 6. Reaction vessel (1) according to any one of the
foregoing clains, wherein the crystallization space (6) has
essentially an elliptic shape. 7. System conprising a reaction vessel
(1) according to any one of the clains 1 to 6 and a covering foil.
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PATENT CLAIMS

1. Reaction vessel (1) for crystallization of a sample from a solution comprising several
reaction chambers (2) wherein each reaction chamber (2) has a reservoir (4) and at
least one crystallization space (6), wherein a first side wall (8) of a first reaction
chamber (2) is connected at a spacer distance via a connection spacer (12) to a second
side wall (10) of a second reaction chamber (2), wherein the connection spacer (12) is
arranged on a shared plane with the sideways circumferential surface (14} of the
reaction vessel (1) and the plane forms a planar surface of the reaction vessel (1),
wherein the connection spacers (12) have a groove (16).

2. Reaction vessel (1) according to claim 1, wherein the connection spacers (12) have a
width in the range of = 1.5 mm to <5 mm, especially in the range of 2 2 mm to <4
mm, preferably in the range of > 2.5 mm to =3 mm.

3. Reaction vessel (1) according to claim 1 or 2, wherein the connection spacers (12}
have a groove (16) in the center.

4. Reaction vessel (1) according to any one of the foregoing claims, wherein the groove
(16) has a width in the range from 2 0.2 mm to <0.7 mm, especially in the range of 2
0.3 mm to <0.6 mm, preferably in the range of = 0.4 mm to <0.5 mm and/or a depth
in the range from > 0.05 mm to <0.5 mm, especially in the range of = 0.1 mmto <
0.4 mm, preferably in the range of 2 0.2 mm to <0.3 mm.

5. Reaction vessel (1) according to any one of the foregoing claims, wherein the
connection spacers (12) have a recess (18) on at least one corner of a reaction
chamber (2).

6. Reaction vessel (1) according to any one of the foregoing claims, wherein the
crystallization space (6) has essentially an elliptic shape.

7. System comprising a reaction vessel (1) according to any one of the claims 1 to 6 and
a covering foil.
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