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met hod for preparing biological sanples for analysis is and QVI ce for
perform ng a nmethod for preparing biological sanples for ana y5| s. Since
the conplete sequencing of the human genonme and that of other ecies, the
qual i t aDrv&adhed Sghaheitt ati ve anal ysi s of prot ei AdtormeyaFie MNew 28 or tissue
sanpl e 30175 Biedartasi ngly gaining i nportance in research and industry. Wth

regard imetriiopapPataht Aippiicatidn anal ysi s net hods, nodern, so-called |arge
scal e proteom cs nethods are prom nent. These nethods are based on a

breakdown of a given cell or tissue sanple, an extraction and denaturing of
the 2s proteins with the aid of different reagents and the separation of
the individual proteins with the aid of, for exanple, two-dinensional gel
el ectrophoresis nethods. Each individual protein that exists in the

origi nal prOM%tﬁbalammew'ce ferwébaﬁhgrmowaal S¥mplés $6ZAnalysigi th an
adequate mgration capability, is shown to exist within these gels as a

blot at a characteristic location with regard to the size 30 and the net
charge. In the practical work of what is known as proteone research, up to
several thousand proteins can be separated: froma sanple in this way.
Basggl on a conparison of different states of a tissue, it is theoretically
possible to determ ne differences in the protein expression by way of a
super poSESCRIPTIND i s -2 accurate as to the location, of the

i ndividual gels with the aid of an appropriate software. In particular, it
shoul d be possible in this process to identify newy expressed proteins and
the no | onger expressed or over-expressed proteins by way of a conparison
of locations. 5 In every-day practical analytical work, however, there are
si gni fi daet inventioatretedes Jp teh mashad dot @renﬁrmgobjomucalesam@leSefsaarqmaé'SIQ he

the P acRrg 2 SeBer i PefRiia, & Pae e R AR R, b@iad B Rtpfes 20170 1

i ndi vi dgabhgpal ysis steps. Wth regard to the position io of individual
proteins, for exanple, deviations of up to several per cent result. Wth

Since the complete sequencing of the human genome and that of other species,
the qualitative and quantitative analysis of proteins in a given cell or tissue sample
20  is increasingly gaining importance in research and industry.

With regard to the protein-chemical analysis methods, modern, so-called large-
scale proteomics methods are prominent. These methods are based on a
breakdown of a given cell or tissue sample, an extraction and denaturing of the
25 proteins with the aid of different reagents and the separation of the individual
proteins with the aid of, for example, two-dimansional gel electrophoresis
methods. Each individual protein that exists in the original protein mixture in a
sufficient quantity and size and with an adequate migration capability, is shown to
exist within these gels as a blot at a characteristic location with regard to the size
30 and the net charge. In the practical work of what is known as proteome research,
up to several thousand proteins can be separated: from a sample in this way.
Based on a comparison of different states of a tissuse, it is theoretically possible to
determine differences in the protein expression by way of a superposition, which is
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F regard to the relative quantity of the proteins, deviations of up to
twenty per cent result. Apart fromthe difficulty in perform ng the known
~methods technically, it is also is their dynam'smthat is insufficient,
|.e.'very rare proteins cannot be sho%n side-by side with frequently
occurring proteins. These limtation3“fmake it inpossible to conpare in an
automated way a | arger nunber of e.g. gels with the aid of a suitable

sof tvar gediliate BE!tbOhHeBCAEEH Oéhlmebinelmsfaltgér@%wm tHé‘did’bﬂHﬁ'aﬁHr@bﬁét@S The
positions of individual protein blots, which deviate slight form each

ot her, Zoftware: daspatticalamdteshaildl be oposatbipamathrs/aoramgliegdemmfypmwb'orre

ol Tt SIESSE His P EnbR naleted SYTReras ol s erHabiasstH MoIBRVar 6 not

tol er ablgy dPaecARsadrrdf lbeagsns. for the variability or the i naccuraci es and
limted 25 reproducibilities of the known anal y5| s nmethods is in particul ar

al sos t he nonst andar di sed sanpl e preparation. | s therefore an object of

h further d d f
br epar i 1o SphI R eiRich Ar b/l waoﬁ%?bg@e%‘w ° ol St AR B e ang
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-3 Furtherm)re it 1s an object of the present invention to provid
corr esptﬂmﬂedgreﬂh‘é@dldmbmbes macrausm Wln@etOnélve nachoaf Agionpatigyar ihege bﬁll’el ogi cal
sanpl es_f ar.. an ect
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Advant ageridiviGuEl QR bIgaY, ?10|aé>@arﬁ?ﬁec bei%ﬂohé‘ of 0B t6 %@C'él%il per ceﬁ‘t He@uﬂ W?ﬂthd
according to the present i nvention preparing biological sanples for

anal ysi igarddoftbe Irelativg queapty af thepEiqt@lﬂﬁredeVla§l0lpﬁ QEUﬁdOttlﬂ@nm pevgertal

sanpl e F t wo- di nensi onal support; b) applying a protein-precipitating or
denat ur ?1%’ irst solution L1 to the biological sanple and the support at a
first tenperature T1 for a predetermined first tine period Z1; c) |eaving
the protein- ipreC| pitating or is denaturing solution L1 or a pI%u ng nore

pr ot e| nApadcirpm: tie diffieltydienpedeimiggsibeuknaw imetheds dpphrical iealsed

Bnatt hot BIFHRH S B dt it [ (P il ofefas BphikE & Soih e e

peri od éidle thhhfréré’uérmynacélﬁmg proedind 1TREsk fixikeibRs margsr imgsssiblet ® or

shorter than Z1; and d) drying the sanple. Through the nmethod 20 according
to the peepere inraresutanatas wayepaargey @wmbee@fuet gi gelsnwitheitnet aigk ob a

cor r espauis st SbACAAIES AR e B8 DS LBRTORD A nli ViR bR Ao i 1

i S posspbbifioh§abf ydivweliaPfore®in e@@endwn@hcaawat@rsn@hﬂgr@m feb@hpbmeel ns to
be anal ysed and exam ned can be identified and qualified in a signi ficantl y

bet &r mMmsrepse thecureartairinial comparstivenanalliaes.tindreteonie researshdwwvererpr ot ei n
recogni Hhenetls on the comparison of very large quantities of cell tissue, so the

aforementioned limitations of the known methods are not tolerabie.

One essential reason for the variability or the inaccuracies and limited
25 reproducibilities of the known analysis methods is in particular also the non-
standardised sample preparation.

It is therefore an object of the present invention to further develop and make
available a method for preparing biological samples for analysis, which ensures

30 homogeneous and standardised and, where applicable, fully automated sample
preparation.




decreases by a factor of 3 to 4. Mrreover, the nunber of automatically
identified proteins increases by at least 16 % .Finally, the new nethod for
,preparing sanples enables a full automation of sanpling and hence the
possibility to conpare quantitative results between different |aboratories.
In an advant ageous enbodi ment of the-Aethod according to the present
invention, a drying of the sanple takes place between the process steps a)
and b) i ; ; t ; and
o) as pFudnrALIPRTAR gl & ink BRSERT IRRBRNG! Bty A3 eeRiNBiry
honogentdewite oforapdrfalraimge dne emd¢w atiedimoa ffot hereparhg gbickdgiced npamptes lier

exam ned t akes place, whereby the drying in accordance with process steps
al ), b@NQly§is.d) can take place by way of air s or vacuumdrying. In a
further advantageous enbodi ment of the nethod according to the present
invention, the sanple is frozen as process step b2) after process steps a)
or ai ) ThiEholsjeskis, atclieyed bycamowethed iavingothe! featires evitalait drarehd devioe e
stabl e Br of ei B [ O@)tﬁr eci {)i tati gn can advant ageously be achieved, it being
possi bl BayHe thadeatps,gi ¢aiMddnpl e to be a cell or tissue sample or a

m xture of proteins or nucleic acids or a m xture of macronol ecul es

consi sting of proteins and/or carbohydrates and/or fats and/or nucleic

aci ds. Asiventagebus teneboditheats arpedescrivebidditne stbaléinmidie met hod according to
the present invention the solutions L1 and/or L2 are organic solvents
and/or solutions with critical pH values and/or solutions with critical ion
conggnt i isal i b ; I Y I
ona? oy o REMOBCBIRG 15 13 biseR RO oA AT SIS A RSO ¢ on
for prepaalysip, stranidliesving Iséepy genperf@oneal a)gplasingehb dicibyicat sample obwt anol
and acet one, have Er oven esp%gi al Ig//, advant ageous.. It is the dissolved salts
of pi cr PHOEENANSIgHR SHRRATC bACARPIVING g RPLEIRPreciPhaing. & ridRRatEliag first
trichlo edi g, i l QL i ' ' i ' h re
part i cur g oG BT SR fih A8, PHoR SIS CHTher BRI R 210,
an advaptedgteusinedmpiestattime periget Z1; @5 I@vihg thd uprolein-prdeipiiatinge oos
enbodi nent _of . t he [[gl hog‘t accor di to the Srgesent i,ni{enti on H}%@?i ol ogi cal
samp? es 4eQRtUEING, SOLERE  dile PryRPP STRI& 'O PPTECBIRYNG Pra Uil ei ¢
acid de bRt i i ] bRRiorEL

andor SOURORa R AR R o R p R e g SORNoR e

accor di the tologicabr sarepte iandertbé osupport patr faoisecond t teenpiraturebd@ et leod f or
preparing_biol ogi cal sanples for | ysi xhibits at |east o hanber for
Sr t PedeiSirileSiectBiBiGs msoR22 aiith d2hebd iowelhhas T and o2 B act
one sup tio | £, i O lnd and
i st | KRR o RRFOIEN i EERET U] i thel SBle, TR ettt
advant ageocaorsiingayo tthat prasenbiioVargionafors prgplaging osdrapleseittisdemsured pibsed t o

different tenperature ranges. inside the chanber.. In an advantage
embodi mORMAETERDSHIANIE Standeiatss saMAE RPBetoN, s BRTIPBRSY: #ed dnal e
arr ange@oﬁ@ggwingwa{mﬁégenéb@eéaﬁ@eme %mgﬂsr(?@r%d.wa '&%hseg&%r‘\c% it fowever,
al so possible to have several chanbers arranged above one another, or to
have at poesibte dhat by pasantafocomesporalingcgetputen programs tl \oraigils dhdrever. As
a analysed and examined can be identified and qualified in a significantly better
25 way. Measurements have shown that the error likelihood of protein recognition
decreases by a factor of 3 to 4. Moreover, the number of automatically identified
proteins increases by at least 16 %. Finally, the new method for preparing
samples enables a full automation of sampling and hence the possibility to
compare quantitative results between different laboratories.
30 |
in an advantageous embodiment of the method according to the present

invention, a drying of the sample takes place between the process steps a) and b)




to result of the formation of several chanbers it is advantageously
possi bl e to assign each chanber a correspondi ng tenperature range or

anot her reaction range. This increases sanple throughput because it is not
necessary, for exanple, to cool down or heat up an individual chanber in
order to achieve different tenperaturé ranges. 15 In a further advantageous
enbodi nent of the device according to the present invention there are

a1 angeds SHUSISY SRR RIBF nEfdH 1CHRRBks SHEH ) #hd dFs Hbats bl | eads

to a significant rease I'n sanpl e throughput,
i ndi vi dba). pir deass sshewapsthiat &S exenesubd arfdrtbent hmbgelnisatiual Bpd alo 20

i |1 .1 b h i i h
Sovent: Gancanrationr ot EaplolStied AAPRS oo sl tkes pife WRBETER f of | ow
fromt herﬁﬁgﬂ%e&%éné@wwﬁt&ec@&dsﬁggCaw) bed dry)tdam Rk b8y (iagwies: Wwhi ch

show in Figure 1 a schematic représent atlon of a device acCcording to

t he pr esewacuumaealnyingn for performng a nethod for preparing biol ogical
sanpl es for analysis according to a first enbodinent; Ef E Figure 2 a
schematic representation of the device according to Figure 1 and a 30

sanpl e g 'adﬁJrFHe@'%\)%rrﬂ?bdd%t 8rmBobiirh&ht Ghﬂi@ﬁfethéﬂ‘chc’ébﬂﬂﬁg t§ tﬁesﬁégéﬁ# I C

representation of the vi ce according to Figure he sanpl e
sl i de i insiedtion, thecsaniplehiarftazen &8 puocese s&emba)erﬁter@romﬂ%stepsa)uammf a

devi ce cording to the present inyention f erformn

or opar i 1GRONEod e TeE e, uRYR A Cenfaiat At g Pireas Bl ot
embagli "Pf‘émp@dl%n':d:éh”a@vént% geelIsIfEid AchigPE@SiEBefld pBsble! o tﬁ@fb”cﬂbgl@ﬁl
principle of the device acCording to F|gure 4. io Figure 1 shows I'n a

schemat sampéﬁ)t@bera aell on tnasmeawla_m adnuxﬁgequrpmtegw&orreunlecc a@ids ®r épar i ng
bi ol ogi cal | es for ana r.st chanber a

chanber BEUFESR T PRGIuIes Srsisting o brole i AR SR ot VoBREs AR IR ot 1y
of SUppﬁhHﬁ)r%Clél@aWsCh bi ol ogi caI sanpl es have been applied, my be noved
into and out of the first chanber 12 and the second chanber 20 via the

rails 28, 30,

15 In a further advantageous embodiment of the method according to the present
invention the solutions L1 and/or L2 are organic solvents and/or solutions with
critical pH values and/or solutions with critical ion concentrations and/or salt
solutions and/or solutions containing metal ions. For the performance of the
method according to the present invention for preéparing samples, the organic

20 solvents methanol, ethanol, butanol and acetone have proven especially
advantageous. It is the dissolved salts of picric acid, gallotannic acid, tungstic
acid, molybdenum acid, trichloroacedic acid, perchloric acid and sulphosalicylic
acid that are particularly employed as salt solutions. A range of -10°C to 60°C has

proven an advantageous temperature range T1.

25
In a further advantageous embodiment of the method according to the present
invention the biological samples, after process step d), are subjected to a protein
and/or nucleic acid determination method and/or a protein-chemical separation
method and/or a method for the in-situ analysis of céll structures.

30 '

A device according to the present invention for performing the described method
for preparing biological samples for analysis exhibits at least one chamber for




is the novenent of the sanple slide 26 being acconplished by the first
notor 32. ° It can also be seen that the housing 22 or the first chanber 12
can be closed by neans of a lid 36. The first chanber 12 is furthernore
equi pped with a vacuum punp 16 and several connections for introducing
different protein-precipitating or 26 °denat ur i ng solutions L1, L2, Ln, the
connections being designed such that the solutions can be introduced into
and re i @{v‘%%r , I I j rst
chanbe%‘%ﬁk{léég@%tgrag%%% roml%% Eé@%ﬂéécqzé%%r&%o yﬁﬁnsgﬂgrég?e%ﬁ?o@able
separ at tampevaltlirel 8onfrolernior ecanitollifg teined adjpating ithe watperatirg sinsidet thel | ed

i r 34. In.th cof th d r 20
! enper SEOREORTHEIFSUIGSN A8 AMATREPUSOHEY Jrat 6l DRI SEaITe et e
i nsi de Er@ﬁtéﬁ‘i@%o%gﬁlgo dﬁ%re%@géwe r%n@é%’ inSRfRONEi dMariiggrper at ur e

control l'er 14" 0 be arra Inside" the first chanber 12, it being
possfble for the tenperatures inside the chanbers 12, 20 to be set within a

et ) A oS R e B ARp  ©
al so betﬁlﬁéfé’trenﬁﬁaﬂﬁaggééo\ﬁral' Ehérﬁbef@‘ﬂ‘?‘é@@ﬁg ?%r‘f‘cP bReFR Bhe AMéthet.nRtigad of

the two Chanbers 12, y a single er is envisaged (not shown).
I n the howewer, radsa hossiplertathavg gevenal ghamioérstarearigadsabevenoni annthedesicr i bed

h ill. b | ai d i e d il b .. of Fi. ) | h
nose o to pave ATeakieie SBefiEn ‘R ananted Wi oh HH R chirbiesT AL roves
the sl i desnoss the fomBiGY bREERS al EREMBEFd @ #Sadvantddedusipbssblel thdssidrpnber

12 into the second chanber 20 and fromthe second chanber 20 back_into the
first cleanbehamberia coresesnpnsing tasnpeaturetrange o enethergeactiorerangsedhisd any

nunber of tines. By,iq activatiing.the.vacuum 1 vac c

gener at SiFrendaR sampie Aafehbeb bifabsl o B RN hEtERe R I RE B! on ¢ ne
posi ti oo bhBesERR ' inRiivid@dil chbnbdrhin sleBetebcRiRvefditféRnY A6mpBT&REafe/i Ng
either to dry the sanples on the supports 24 or in the sanple slide 26. The

sane appan@ss.nutatis nutandis to the supply and renoval, by suction, of the
solutions L1, L2, Ln. Mere, too, depending on the is position of the
sepé?ati on wall 18, either only the first chanber 12 or both chanbers 12,

20 can Ipe o khrigsh Bb¥AhthHEoGP SNASRAMEND Gf SALUSEIES debordidg ththangrekent

enptied. In a first process step a) the biological sanples are ,applied to
a t wo- dinwemndiconthkere @re wirenged2geverak suppdrtsyooadna amsieveralraamplasslidgsa cel |

i . | i Xt f ' | ej id i f
necr onol Ol taS: afe 1€ asgilicanytaeads T Firdle MbuGhgir dbelhdhestieral’s®
and/ or mwye | iadvidE] dSrocEss | Steps Of BeCekbotdbt HAE &atrolfedr nerRER) € sehf-

received in a buffer, the cell density being set at e.g. 3x108 cells. It
i s, 2honauigomatically gyeusomatically bythe gegeanceordingtostbetaresentonyentioted as a

Further details, features and advantages of the invention follow from the
embodiments depicted and described in the following figures, which show in:

25 Figure 1 a schematic representation of a device according to the present
invention for performing a method for preparing biological samples

for analysis according to a first embodiment;

Figure 2 a schematic representation of the device according to Figure 1 and a
30 sample slide transferred into a first chamber, and

Figure 3 a schematic representation of the device according to Figure 1 with
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2s sanple. The choice of the nunber of cells or the nunmber of tissue
sections depends on the objective, i.e. to which other nethod the

‘bi ol ogi cal sanples are supplied after the conpl etion of sanple preparation.
Thi s can generally be a protein- and/or nucleic acid determnation nethod
and/ or a protein-chenical separation-®ethod and/or a nethod for the in-situ
ahal ysis of cell structures. The 30 cells dissolved in the buffer are
applied evenly totﬁé‘@aﬁ@%"&f&ei 4idM 4 Beddiiy Mb&f: a pipette. Alternatively,
one or several tissue séctions are received on tHe support 24. Depending on
the size of the sanple slide 26, it is thus possible to receive a _g_

plurality of supports 24. Prior to the transfer of the sanple slide 26 into
the devfiBired thé sehpinalic JRPiRaantaliPn of shidevics aeelding g@ e presgNt so

that the second ck ' f ; b 12
arranged above itf ﬁbgéggﬁﬁﬁ@ﬁﬁﬁggﬁqﬁgﬁrﬁiﬁﬁgﬁgﬁ?ﬁﬁiéﬁﬁﬁ§ﬁafﬁé ir%n
prot i n- preci pi t afomgnalysislesadrdingntp s seobnd epbodiment; jandt bel ow t he top
chanmber rim Wth the enbodi ment described here, the first solution L1
consists of an organic solvent, e.g. nethanol, ethanol, butanol or acetone.
However gid I.oies al $0 j kO e :

consi st Fg%l}rgrs;ani ? 20 ve‘%l]t'ltﬂ"ls“e u'?ggf’%§°§?éf?@|bu‘§‘?§eéﬁﬁn€wwbﬁ)ﬁ‘f“ ﬁf@ﬁ% dﬁy'?/ém ues
and/ or sol utions wactdrding ta Eigure én concentrati ons and/or salt sol utions
and/or metal ion to containing solutions, it being possible for the salt
solutions to contain dissolved salts of picric acid, gallotannic acid,
tungsti ¢ achd, kd, i - I i rd i{ or
Ul phos Sty Sy HPE SRR rebloshidoRE BEY e 30181 pafofnG efiibd'y
pushed barchrepatingibiclogical samplessfopanalysisnyith adirsi ctiamberf 12ahdposétorah to

separate the first chanher, (12 fromthe second chapber. 20.,Next, the slide
box 26 FEAIDREAD 1ORASH NESIRG 3 SOBINGaE20R SROPIRL AT 260 Wihch (1RGP e
Lot o theubpbds oanagRAficH ioldhitar samples Kavihdbn BIied inag Hed mdvedl iARPd.
Next, in urthér working step, a vacuumis generated inside the first
chanber ab® outtdf thieefirat dhambehd 2vaved tive sacend 6hamiies 2Raviatthe rbiloP8gB0al

sanmpl es Zo are dried . for a firs ime.in accordanc i th, roc step al
SRS o R eRn e e e Fide 26 Beind A apmines hyhe N ol o
renoved fromthe first chanmber 12. Finally, the separation wall 18 between

the first chanber 12 and the second chanber 20 is again renoved and the
sl i de bdixcartalso beweepdhanthe hodusing @2nar thiedirbech@dbahnil 2cansbé icldsed oy t h t he

first solution, L1, [ he otel.n _2s precipitating, or, denaturing
first SOMATSA aid 3L THF st paaher Seoe dinbaimaB sRupPaAdhe Cahar (s 24
at a fitgingd §BRAHREEVSal onMbbtidhs fop iﬁtﬂ%&?@sé%r&ﬂsﬁrotéiﬁ-ﬁr@&Pﬁ% or .
tenperature. Through the contact with the organic solvent L1 the proteins
of the slenptwinghaokitions drl,dx2,rlrt the toonedticashyeingtdasigmed sukketthanther a
predetermned tine perjod Z1, .which can for, exanple be, 10 cand,. the slide
D61 s 58l 1o D8Nt i e aved #RIE e RpRGLES Jeoc0slt &itp b)
Oni ng t GddIBe LRk HRPHe ﬁﬁ@%ghﬂ:érw@ist{eedaﬁaﬂea f%}hythg RRohtBhandSEL 3¢ vat er
extraction, so that the threedinmensional structure of the proteins in the
cel | s i dynoeanafaf gemordbler sepdrgatian wgtit 18; The movienfdnd i dleel sepaiationayall he

D O Bt oo Tr A & SpdarieL fiaHer Br ko eotrea e HEaRSetiid GhAmasr 20a | o
agairn pysmPerdtafk cbRtrofdr 14alks aMgnde® fGhesmesitng the 2OmpEratatRinside g at ed.

Accordin 0 a process step bl ), the sanple is now once again s dried with
t he ai d chambess e 20mQOpiiepallys. a Forraspending iteroperajuteheonitoter déi' candfise he
dryi ng process. and t.ne renpval  of the vacuum from.the first chanber 12, the
separ ot 1EnaaN e eS8 B eh snBmbedci2: 16 BEMaoPBRSRES o hErEbRIAot e

fol | ow ngginetie BAafTbRPs 4 RE20 ePRI Kt Within ASbARetAtare RHERE6S-158¢ 8&0°E, | 0

| owered to and set at -20C using the tenperature controller 14'. As the

bi ol ogi d¥artforpl e afementioged automatic gaseoiossedhaemoual ohtheoseparatiosol vent
L1 in the fi . chamber 12 they are frozen in:accordance with a process

st ep”ObZ)"‘.’a'“é’iSt IS54b OSSQEF%’ él'%%b? PEQQE“?“@@Q{HJ(@VES by supplying liquid
nitrogen. The sane applies nmutatis nutandis to the supply of liquid

i sopentane at approx. -130C. Later on, is these |liquids have to be renoved
once agdi is, hovievenhealsy poesibld ihat linstead ohthectvemblaambers ©Ri Ag only a Iséhglsual |y
much | ower freezing point, the organic solvent L1 is in its liquid state.
This is true in particular where acetone is used as an organi c sol vent.

Thereafter, the slide box 26 with the biological sanples is lowered into
t he second chanmber 20, so that in accordance with process step c) the




zo protein-precipitating or denaturing first solution L1 is applied further
to the biological sample and the support at the second tenperature T2. Now,
the sanples remain in the second chanber 20 for a predeternined time period
Z2, which, for the enbodi ment described, can be approx. 10 minutes. Owi ng
to the additional application of the'ﬁrrst solution L1 at a |l ow tenperature
T2, the water 2s jacket of the cellular proteins is extracted in situin a
gentle WI@PH Env tQholng Prepared process step b) is honpbgeneous
and conp %tg e Iﬁ % dﬁﬁ%n5|onZI structure of proteins and protein

conpl exes of the treated blologlcal sanpl e being largely retained. 3o

Ther eaf e sll box in transferred.int e . first ch

12, thetemﬁat ia P8 & e&éﬂ%ﬁ S arsasintig defSribed B W00 g
Iocked bB g¥ ﬁe ||rl|’lnﬁ)réld@§d|| RBoT FdeBsd)totdre ready-prepared sanples are
nom1dr|e§ %ﬁﬁs ?s - ad%gn goneﬁ%nth the aid of the vacuum punp 16.
Howe§er, it is also p055|ble for the drying of the sanples to take place by

2ol ut1 off fie ggoe oM BiGHRIRARE bofirel B e R 1Bk MertobRYRIREVES R, T o
be sequenaé @bk>263|rn ;ﬁbgkarh#eequﬁéxpehbuwd 72 fea the fiesteshaberu ingd the
However , is also possible to dispense with the separation wall 18 for

t he dewseeon@ chembetii29 and Fonéhalsecwl aarnbeks 28 hackrinip be fiskchambeer 12
(not sh

Chanber 120110 g RosE JBEHAS BrBad B 0E remdaraaa HERBEY OF M &Y° Lo 1o
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correspondi ng connections. Figure 4 shows in a schematic representation a
device for performng a nethod for preparing biological sanples for
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protein- and/or nucleic acid determination method and/or a protein-chemical
separation method and/or a method for the in-situ ahalysis of cell structures. The
30 cells dissolved in the buffer are applied evenly to the support 24 with the help of a
pipette. Alternatively, one or several tissue sections are received on the support
24. Depending on the size of the sample slide 26, it is thus possible to receive a




I 0 been noved to above the chanber 2 it is |lowered into the chanber 2. A
lid D2 again closes the chanber 2. Inside the cpanber 2 the
protein-precipitating or denaturing first solutjon L1 is applied according
to process step b). After renoval of the sanple slide A fromthe chanber 2
and a corresponding | owering of the §§ﬁp|e slide Ainto the chanber 3, the
sanples are dried in the chanber 3 in is accordance with process step bl ).
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specific for each reaction (cf. Figure 5). -12 In anot her enbodi nent not
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circle wthin a so-called car.ouse|. -13 - Wal.ter Schubert Attorney File
o o7 YeraBad A eroBHE AR Lot SHRROSEIPHIR S5pl i cation s 1 Nethod and
Device for Preparing Biological Sanples for Analysis to ~ AIM1. Method for
preparing biological sanples for analysis, conprising the follow ng steps:
15 a) plad mgxt weorkingl sigoctile sapanagioonwall thfoisdprehed dregk Bigpdisr starting

15 position, i.e. into a finai position to separate the first chamber 12 from the second
chamber 20. Next, the slide box 26 is placed into the rails 28, 30 of the device 10
and transferred into the first chamber 12. Also, the lid 36 of the device 10 is
closed. Next, in a further working step, a vacuum is generated inside the first
chamber 12 with the aid of the vacuum pump 16. Thi§ way the biological samples

20 are dried for a first time in accordance with a process step at). Following the
completion of this drying process al) the vacuum is removed from the first
chamber 12. Finally, the separation wall 18 between the first chamber 12 and the
second chamber 20 is again removed and the slide box 26 is lowered into the
second chamber 20 which is filled with the first solution L1. This way the protein-

25  precipitating or denaturing first solution L1 is applied to the biological samples and
the supports 24 at a first temperature T1, which, in the present case, is the room
temperature. Through the contact with the organic solvent L1 the proteins of the
samples have water extracted from the hydratation jacket. After a predetermined
time period Z1, which can for example be 10 seconds, the slide 26 is again pulled

30 into the chamber 12. This completes process step b). Owing to the very short
exposure time there is only a partial, gentle water extraction, so that the three-
dimensional structure of the proteins in the cells is not influenced or only slightly




b) applying protein-precipitating or denaturing first solution L1 to the

bi ol ogi cal sanple and the support at a first tenperature T1 for a
,predetermned first 2o tinme period Z1; c) |leaving the protein-precipitating
or denaturing solution L1 or applying nore protein-precipitating or
denaturing solution L1, or applying a“protein i precipitating or denaturing
solution L2 to the biological sanpl e and the 2s support at a second
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| ower than T1 and Z2 béing |longer, equal to or shorter than Z1; and
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the dryin t he sanpl e takes p ace y means of alr or vacuum dryi ng.
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bi ol 0gi g8bafABR!Wall $8 Beffédn He éhéﬁﬂ@rssﬁf@ﬁs%r afh Anibwee of proteins or is
nucl eic acids or a m xture of macronol ecul es corrprl sing proteins and/ or

carbohydrates and/or fats and/or nucl e| c acids. 6. Method according to one
are or oIS sBlBMRL WERNE: S8R B ceBrrrtir s madE 4R8 i BPeres TandtoR
sol yg i onswearetitodrid s6teat QQPCWHH fRintante Coptrofiéd 14's Nsbthé wogiaal or
sol utions containing nmetal ions.” 7. Method according to claim®é6
char act 8ampies Aare aranged in the gaseous phase of the organic solvent L1 in the first
chamber 12, they are frozen in accordance with a process step b2). It is also
possible to freeze the samples by supplying liquid nitrogen. The same applies
mutatis mutandis to the supply of liquid isopentane at approx. -130°C. Later on,
15 these liquids have to be removed once again from the system. In the second
chamber 20, owing to the usually much lower freezing point, the organic solvent
L1 is in its liquid state. This is true in particular where acetone is used as an
organic solvent. Thereafter, the slide box 26 with the biological samples is lowered
into the second chamber 20, so that in accordange with process step c) the
20  protein-precipitating or denaturing first solution L1 is applied further to the
biological sample and the support at the second temperature T2. Now, the
samples remain in the second chamber 20 for a predetermined time period Z2,
which, for the embodiment described, can be approx. 10 minutes. Owing to the
additional application of the first solution L1 at a low temperature T2, the water
25  jacket of the cellular proteins is extracted in situ in a gentle way, which, because of
the prepared process step b) is homogeneous and complete, the three-
dimensional structure of proteins and protein complexes of the treated biological
sample being largely retained.

30 Thereafter, the slide box 26 is again transferred into the first chamber 12, the
separation wall again being pushed between the chambers 12, 20 and locked in
place. In a final process step d) the ready-prepared samples are now dried. This is




t he organi c solvents are nethanol and/or ethanol and/or butanol and/or
acetone. 8. Method according to claim6, 30 characterised in that the salt
sol utions contain dissolved salts of picric acid and/or gallotannic acid
and/ or tungstic acid and/ or nol ybden acid and/or trichloroacedic -15
acid and/or perchloric acid and/or sul‘phosalicylic acid. 9. Mthod
according to one of the above clains, ' characterised in that s Tl covers

t enper a&g‘élﬁ deHitaf the 14€ dehﬁ%cuihﬁ't pieiphesl Hewevel, ndist s poseibld fer above
cl ai s, characterised in that after process step d), t he Dbi ol ogi cal

sanpl esther@ryingpidbesampes totakedplace by Arddnindaucl ei ¢ aci d det er mi nati on
nmet hod and/ or a protein-chem cal separation nmethod and/or a nethod for the
in-situ analysis of cell structures. 11. Device for performng a nmethod for
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according to claim 11, characterised in that the chanber (12) can be cl osed
withalid (36). 25 30 13. Device according to clains 11 or
char act Howeyar, ihis alap RossibiR{0 ispensy V@mh@. sepagation wayl %@r\ﬁa@ @eICSunp
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10 temperature controller 14', the upper half of the chamber 12 being envisaged for
the gaseous phase of the solutions L1, L2 to Ln to be filled in and removed by
suction, and the bottom half being envisaged for the liquid phase of said solutions.
The entire process is controlled manually in predetermined time periods. For this
version of the device 10 it is also possible to dispensé with the vacuum pump and
15 the motors 32, 34.

Furthermore, by varying the height of the chambers 12, 20 of the device 10 shown
in the Figures 1 to 3, it is possible to use different slide boxes 26 with a variable
carrying capacity with regard to the number of supports 24. This increases the
20 number of samples that can be processed in parallel. This way, it is possible, for
example, to have between ten and fifty samples per device 10 processed
simultaneously. It is also possible to increase the number of the samples to be
processed to any number by operating the device 10 in parallel. For this, an
individual vacuum pump 16 can be linked to a plurality of devices 10 using
25  corresponding connections.

Figure 4 shows in a schematic representation a device for performing a method
for preparing biological samples for analysis in accordance with a second
embodiment. One can see that several chambers 1, 2, 3 ..,n are arranged in

30  series and behind each other, it being possible for the individual chambers 1, 2, 3
...,n to be closed with corresponding lids D1, D2, D3 ...,Dn.




-16 there is arranged inside the chanber (12, 20) at |east one separation
wall (18). 15. Device according to claim 14, s icharacterised in that the
separation wall (18) can be renoved or shifted nanually or automatically.
"16. Device according to one of clainms 11 to 15, io characterised in that
several chambers (1, 2, 3 ..., n) arel franged in series and behind each
other. 17. Device according to one of clains 11 to 15, is characterised in
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second temperature T2, which is lower than the first temperature T1, which, in the

present case, has prevailed inside the chamber 2. In the device shown, the

chamber 5 serves as a vacuum chamber for further sample drying in accordance

20  with process step d). All other chambers can be used for further sample treatment.

In chamber 6, for example, a buffer or a second solution L2 can be applied to the

samples. The same applies mutatis mutandis to chambers 7 to 9 with further

buffer solutions or further protein-precipitating or denaturing solutions. Moreover,

there may be chambers designed for the asservation of the samples after a cycle.

25 Moreover, chambers can contain a so-called "cell/tissue sampler" which receives
the treated samples from the support in a test glass or a centrifuge tube.

One can see that the same working steps as in the device 10 shown in Figures 1
to 3 can be performed by the linear device according to the second embodiment.

30  However, the individual reactions are carried out in separate chambers 1,2, 3 ...,n
specific for each reaction (cf. Figure 5).
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Method and Device for Preparing Biological Samples for Analysis
10 CLAIMS:

1. Method for preparing biological samples for analysis, comprising the
following steps:
15

a) placing the biological sample on a two-dimensional support;

b) applying protein-precipitating or denaturing first solution L1 to the biological
sample and the support at a first temperature T1 for a predetermined first
20 time period Z1; -

C) leaving the protein-precipitating or denaturing solution L1 or applying more
protein-precipitating or denaturing solution L1, or applying a protein-
precipitating or denaturing solution L2 to the biological sample and the

25 support at a second temperature T2 for a predetermined second time
period Z2, with T2 being lower than T1 and Z2 being longer, equal to or
shorter than Z1; and

d) drying the sample.
30
2. Method according to claim 1,
characterised in that

a drying of the sample takes place between the process steps a) and b) as
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3. Method according to claim 2,
5 characterised in that
the drying of the sample takes place by means of air or vacuum drying.

4, Method according to one of the above claims,
characterised in that
10 after the process steps b) or b1) as process step b2), the sample is frozen.

5. Method according to one of the above claims,
characterised in that
the biological sample is a cell or tissue sample or a mixture of proteins or
15 nucleic acids or a mixture of macromolecules comprising proteins and/or
carbohydrates and/or fats and/or nucleic acids.

6. Method according to one of the above claims,
characterised in that
20 the solutions L1 and/or L2 are organic solvents and/or solutions with critical
pH values and/or solutions with critical ion concentrations and/or salt
solutions and/or solutions containing metal ions.

7. Method according to claim 6,
25 characterised in that
the organic solvents are methanol and/or ethanol and/or butanol and/or
acetone.

8. Method according to claim 6,
30 characterised in that
the salt solutions contain dissolved salts of picric acid and/or gallotannic
acid and/or tungstic acid and/or molybdenum acid and/or trichloroacedic
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10. Method according to one of the above claims,
characterised in that
after process step d), the biological samples are subjected to a protein
10 and/or nucleic acid determination method and/or a protein-chemical
separation method and/or a method for the in-situ analysis of cell
structures.

11. Device for performing a method for preparing biological samples for
15 analysis according to one of the above claims,
characterised in that
the device (10) exhibits at least one chamber (12, 20) to receive the
biological sample or samples applied to a support (24) and at least one
temperature controller (14’, 14”) for controlling and adjusting the

20 temperature inside the chamber (12, 20).

12.  Device according to claim 11,
characterised in that
the chamber (12) can be closed with a lid (36).
25
13.  Device according to claims 11 or 12,
characterised in that
the device (10) exhibits at least one vacuum pump (16) to generate a
vacuum inside the chamber (12,20). |
30
14,  Device according to claims 11, 12 or 13,
characterised in that
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16.  Device according to one of claims 11 to 15,
10 characterised in that
several chambers (1, 2, 3 ..., n) are arranged in series and behind each
other.

17.  Device according to one of claims 11 to 15,
15 characterised in that
several chambers (12, 20) are arranged above one another.

18.  Device according to one of claims 11 to 17,
characterised in that

20 several supports (24) are arranged on one or several sample slides (26).

19.  Device according to one of claims 11 to 18,
characterised in that
the individual process steps are executed and controlied manually, semi-

25 automatically or automatically by the device (10).




