5 *166166* *@)0002* 21 JUL .2006 Method and Device for Preparing
Bi ol ogi cal Sanples for Analysis 10 DESCRI PTEON: The invention relates to a
met hod for preparing sanples for analysis is and. a device for
performng a nethod W m wamwn“wg bi ol ogi cal sanpl es f?r ﬁnaly3|s =§Incfhe
t he conpl et e sequencing o6 uman genone and that of ot 25 @ﬁfﬁ@ﬁ
qualitative and quantlt?fﬁvg anal ysi s~ oI protelnseggafcﬁlgﬁd ?ndustrytlaigﬁ
sanple 20 is increasingly gaining inmportance inre :

to the protein-chem cal hods, nodern, so-called | arge-
ggg?eqproteon1gs met hods are pJﬁMM“MM"WW”ﬁMse nmet hods are based on a
br eakdown of a given cell og t;sgu??@@ﬂpie an e?tracéleﬂ aggpgegﬁfgalgg of
the 25 protei with the aid o i fferent reagents an e
t he 'ingi vi du Cgﬁﬂprge\i\ﬁc?ﬁofr?é'e%ﬂnﬁfquleglwzﬁqmplesfm'@halymsonal gel
el ectrophoresis methods. Each individual protein that exists in the
original protein mxture in a sufficient quantity and size and wi.th 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
charg®. In the practical work of what is known as proteone research, up to

sever al tﬂm.ei ns can be separated froma sanple in'this way.

The invention relates to a method for preparing biological samples for analysis

15 and- a device for performing a method for. preparing blologlcal samples for
“analysis.

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 tlssue sample
20 is mcreasnngly 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
proteine with the aid of, for example, two-dimensional gel electrophoresis

- methods. Each individual protein that exists in the or'iginal protein mixture in a
sufficient quantity and size and with an adequate mig}ation 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 tissue, it is theoretically possible to

determine differences in the protein expression by way of a superposition, which is



Based on a conparison of different states of a tissue, it is theoretically
possible to determne differences in the protein expression by way of a
superposition, which is 21 JUL 2006 accurate as to the | ocation, of the

i ndividual gels with the aid of an appropriate software. |babti208ar, it
shoul d be possible in this' process to_isdentify newly 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, a&tureteane toithei bcation, bi the atdividsal %éltshmﬂegﬁé did oftdr applimpiteve.
For exanpl e, the known agit_l ysis nmethods exhibit _limted reproducibilities
because, WM dNt RAMICHEL 3t shatisikei Bassiblgein: taiseprosegai toi idamtify newly -

to of | narunscare prelelss Bl B0T0KIY" bR Se S Oud P et L biRaE by "
cent _r esuivay oiatdompaisordot locttiens.el ati ve quantity of the pfoteins, '

deviatjons of up to twenty per cent result. Apart fromthe difficulty in -
perforsm' ng the known nethods technically, it is also is their dynam sm

that is i hCh Al r ' C t. be_. i.de- I de

with f reqlﬁg?%'yc% ctgg?(?nr%l par 0 l%‘icﬁg.ﬁﬁ’egtgwlep%{' @{é{f’%n%r Qnﬂaﬁm%“fr‘!ﬁﬁ%@ﬂge to
conpar e iwitarregatdiatthid vbjctivé.aFgeexampisr thef keown adipsivirhiHde akidpal a

suitable software that relies on reproducible positions of individual

pr ot ei ns. IMfied 15PEPYCHRties berdusedwingr ta dhe lackt of autoratideyithere are

slightly f:arm ; [ s ncertainly.of conparative..

anal yses. §l§ﬁW%?@f@gﬁé@@g&e&iﬁgh?ﬁh@&g@gﬁ ?ﬁagﬁé %%P?'e Lans %ﬁ%i&%{’?%‘gﬂnof
very lar gef igubidudl ipestetrls, ot bxampies Hieoiativfs idieip tof RMEHdreRed. résiit. \Wfthons
of the known qEret hods are not tolerable. One essential reason for the

vari abi | i ©g25d 10 ARe irpladive quandy ahéhe prateins, desiatiops adwy to twentyspasfcarite
known anajgggits methods is in particular also the, non- :

Apart from the difficulty in performing the known methods technically, it is also

‘15 their dynamism that is insufficient, i.e. very rare proteins cannot be shown side-by-

~ side with frequently occurring proteins.- These limitations make it impossible to'

compare in an automated way a larger number of e.g. gels wfth the'aid of a

suitgble software that relies on reproducible positions of individual proteins. The

positions of individual protein blots, which deviate ‘slightly form each othef,

20  increase the uncertainly of comparative analyses. In proteome research, however,

one relieg on the comparison of very large quantities of cell. tissue, so the
aforementioned limitations of the known methods ére not tolerable.

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
avaifable a method for preparing biclogical samples for analysis, which ensures

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



standardised'sahple'preparation. It is therefore an object of the present
invention to further devel op and neke available a method fog1pygpagigng

bi ol ogi cal sanpl es for anal ysis, which ensures 30 honogeneous and
standardi sed and, where applicable, fully automated sanple preparation. 21
JUL 2006 - 3 Furthernore, it is an obj éct- of the present invention to
provi de a corresponding device for perform ng the new nethod for preparing

bi ol ogi cal sanples for anal ysi 5 Advant.ageous enbodi nents_are scri bed
in the sﬁyahsrm@r.e.sb&:iam&IP{XWPH‘Q PF%%e"ééfb\a“dﬁ'OBfmt H@W‘ﬁ@n&’?f& Spp"ﬁl‘gﬁncddlesea
met hod T Qb REER]r h@gforrg'r? QL CREWS ATBIhGES foP! praipalingi biolddicaludaRpléd ot eps
of : ‘a) applyrng the bioldgical sanple to a two-dinensional support; 10 b)
appl yi ng anafyisisst protein precipitating and denaturing solution L1 to the

bi ol ogi cal sanple or the support, respectively, at a first tenperature T1
for a predetermned first tine interval Z1; cl) leaving the first protein

preci pi t a4 Aftdie o8 EHhBEAIRErEO hHS Hescribdi thé@ubblaihegi cal sanpl e or the
support, respectively, at a second tenperature T2 is for a predeterm ned

second time interval Z2, wherein T2 is lower than Tl and Z2 is |onger than,

equal to or shorter_than Z1: [ ' i fir tein
preci pi ta'?tﬂ%‘ 'CSFIV'Q%H'Eftt ﬁsfﬁﬁf %@F‘ﬁﬁﬁﬁﬁ%ﬁ Fgfp@]@%é r&?%&bifosr&%éﬂmg ot lai n
preci pi t #ib|pgical salApREUb BEalysisiincluding tHeostepe ofbi ol ogi cal sanple or the
support, respectively, at a second tenperature T2 20 for a predeterm ned
second tine aepplying the biglgical sample {0 pdwerdimeagional SUPRES2 i s | onger

t han,loequal tb? a?)'bly?#é)étfﬁét ﬁrja?é}n %Jréciﬁi‘?é*ing and denaturing solution L1 to the

biological sample or the support, respectively, at a first temperature T1 for a

predetermined first time interval Z1;

c1) leaving the first protein precipitating or denaturing solution L1 on the

biological sample or the support, respectively, at a second temperature T2
15 for a predetermined second time interval Z2, wherein T2 is lower than T1

and Z2 is longer than, equal to or shorter than Z1; or

c2) again applying the first protein precipitating or denaturing solution L1 or

applying a second protein precipitating or denaturing solution L2 to the

biological sample or the support, respectively, at a second temperature T2
20 for a predetermined second time interval Z2, wherein T2 is lower than T1

and Z2 is longer than, equal to or shorter than Z1; and '

d) drying the sample.

Through the method according to the present invention for preparing samples it is
25 ensured that a homogeneous, highly standardised sample preparation is
performed and that correspondingly homogeneous samples are being created. As
a consequence it is possible that by way of corresponding computer programs the
proteins to be analysed and examined can be identified and qualified in a
significantly better way. Measurements have shown that the error likelihood of
30 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



d) drying the sanple. Through the nethod according to the present invention
for preparing sanples it is 25 ensured that a honpbgeneous, highly

st andardi sed sanple preparation is performed and that correspgpdig! v
honbgeneous sanples are being created. As a consequence it is possible
that by way of corresponding conputer- grograns the proteins to be analysed
and e>'\</gm' ned can bﬁ identified and qualified in a si gnificantly better
way. asurenents have shown that the erro |ke | f 30, protein
recogmtI%PG@%b'@B{st@sC%S}P%{ef%fﬁﬁtatbﬁe rgsy&s Ee Wesned) QFe" ﬂtéorﬁﬁfﬁfféﬁ'
automatically identified proteins increases by at |east 16 % Fi naI I y, the
new mnethod for preparing sanples enables a full automation of sanpling and
hence 21|dwn29@i‘antage0lhie gmbsdinéntt pf t thecanpthod @caordingt tovdhe eprasest

bet di ff t b d
nccor di ndvestPRoa draBg i the satine BESAarE PRETEH hetPBEHSF shngan il "o
bet wegn tagepr859§§§&psé1?)0§n@/br detvéen e praviees &isps brandld) fprovesbatepen

t he process steps b) d a) as process step bl). It has shown that, as a
resul t, &Murt heas Wmmnﬂwt iam antesalits 0 fsthesnhemagenisstionhansi @lsyi cal

SaDl  GoBRa A B A0S SerE B AR Mo P RS SR S
drying. ih§. |ﬁaEék5ﬁdBﬁbeWﬂﬁﬁrfo%§§9§té¢%®9dbﬂf)36t dPéaﬁ bekepiabe byagmypotiaing t o
t he presen i nvention, the sanple is frozen as process step b2) after

process siropsudm wvlr@I) This way, too, a honbgeneous protein
concentration and a nore stable protein precipitation can advantageously
be acfli eved, it bei ng possible for the biological 15 sanple to be a cell or
tissue Sﬂfmi furliieraadVaritag€ows epilsidhinent of thelchethodastatedimg o the present

invention, the sample is frozen as process step b2) after process steps a) or a1).
This way, too, a homogeneous protein concentration and a more stable protein
precipitation can advantageously be achieved, it being possible for the biological
15 sample to be a cell or tissue sample or a mixture of proteins or nucleic acids or a
mixture of macromolecules consisting of proteins and/or carbohydrates and/or fats

and/or nucleic acids.

In a further advantageous embodiment of the method according to the present
20 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 preparing samples, the organic
solvents methanol, ethanol, butanol and acetone have proven especially
25 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.

30 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



m xture' of macronol écul es consi sting of proteins and/or carbohydrates
and/or fats and/or nucleic acids. In a further advantageous enbodi nent of
the nethod according to the present 20 invention the solutigns L1 and/or
L2 are organic solvents and/or solutions with critical pH valuég-gwglor
solutions with critical ion concentrati®oms and/or salt solutions and/or
solutions containing netal ions. For the performance of the nethod

according to the present inyention for eparjn anpl es, the organic
sol vent s?‘?'\%tgﬁﬁﬁ@p,%reﬁ methed ¥?f%§rﬂ'?)’ls't'éﬁ5‘%[[;¥@g°t %Hn“eeqlhsj(}g:?wre%ven especial ly 25
advant ageous. It is the dissolved salts of picric acid, gallotannic acid,

tungstic acid, nolybdenumacid, trichloroacedic acid, perchloric acid and
sul phosalFucthlermoreydnca skeondiasppat thecinvantion prigpasesda gevice forqarfarming. A

range of -10C o 60 as. proven gn advant a ature Tk, 30

In a fgrﬁmrmﬁmpgg&@u@‘&?g'Bai n-'@?ﬁ %vuqenggﬁ&ﬁoé?ggg%tr Sﬁﬁgcﬁgﬁgﬁéf fesent
i nventi oneéd)GingitAL Adingisle GrodEthSies @it tBratdeast eieBudport aind atbascomel to a
protein and/of nucleic acid determ nation method and/or a protein-chem cal

d
separ at i ¢temperature zooollers fofe capidolting/and é‘dﬂ@tﬁHGdthﬁgFemH%rth-esiWeaﬁ'&? ysis
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at | east tiated oeMpsetiad différenetemperative raagps inside tenpharabeppl i ed to at

| east one support and at |east one tenperature controller for controlling
and adjusting the tenperature inside the chanber. This ensures in an

G 11 o ondmé At dods FrBLRlAENER (R URIG Ackalding bRAE HesiiThaaREh, ©

enbodi menherf atédarcigede saverat dhamiters tihesgriessand behirdtorm anothesr dt is; e

arranged several chanbers in series a?d begind one another. 1t Ii
however, also possible to have several chambers arranged above one another, or

to have at least one separation wall arranged within an individual chamber. As a
result of the formation of several chambers it is advantageously possible to assign
15 each chamber a corresponding temperature range or another reaction range. This
increases sample throughput because it is not necessary, for example, to cool
down or heat up an individual chamber in order to achieve different temperature

ranges.

20 In a further advantageous embodiment of the device according to the present
invention there are arranged several supports on one or several sample slides.
This, too, leads to a significant increase in sample throughput, it being possible for
the individual process steps to be executed and controlled manually, semi-
automatically or automatically by the device according to the present invention.

25
Further details, features and advantages of the invention follow from the
embodiments depicted and described in the following figures, which show in:
Figure 1 a schematic representation of a device according to the present
30 invention for performing a method for preparing biological samples

for analysis according to a first embodiment;



‘however, al so possible to have several chanbers arranged above one anot her,
or to have at |east one separation wall arranged w thin an ipqiyidygs
chamber. As a result of the formation of several chanbers it is

advant ageously possible to assign 15 eadly chanber a correspondi ng
tenperature range or another reaction range. This increases sanple

t hr oughput because it is not necessary, for exanple, to cool down or heat

up an indikigdus? chaarbetiematioretsrestntationioftite dielicerRBbrdi®gBeFRjurés @ arages.
20 In a further advantageous enbodi ment of the device according to the

present invention tiPReslidedrangigreed yuo a-fust chaypbet @nen one or several
sanple slides. This, too, leads to a significant increase in sanple

t hroughput, it being possible for the individual process steps to be
execut ed arigursodit r ola edhemnatial represeatationaoft tiheadévied agcondiragtoo Rigiure dl With by
t he device according to the present invention. 25 30 Further details,
features and advantages of the invention follow fromthe enbodinents
depicted and described in the follow ng figures, which showin: Figure 1 a
schematic representation of a device according to the present invention
for performng a nethod for preparing biological sanples for analysis
according to a first enbodi nent; 21 JUL 2006 - 5a Figure 2 a schematic
representation of the device according to Figure 1 and a sanple slide
transferred into a first chanber, and Figure 3 a schematic representation
of the device according to Figure 1 with 21 JUL 2006 -6



the sanple slideé inside a second chanber; 5 Figure 4 a.schematic
representation of a device according to the present invention for
perform ng a nethod for preparing biological sanples for bhajuysjms
according to a second enbodi nent; and Figure 5 a schematic representation
of the, operating principle of the devi €6- according to Figure 4. lo Figure
1 shows in a schematic-representation a device 10 for perform ng, a nethod

for preparing biolqgical I . analysis with a first chanber 12 and a
second chanber 2oqﬂ%§§{%‘§8{gﬁ9§3§'§5%§§‘?‘@ %mkl\ersarrpl e slide 26 with a
plurality of supports 24, to which biol ogical sanples have been applied,
may be noved into and out of the first chanber 12 and the second chanber

20 via tHdgurgi4s 28 sehemesia heprgseatation of ar Hevisanpteordingdéo 4bebpiasgnt
acconplished. by the first .nptor..32. It ca | so be seen . .that. the housing
22 or the first cha %’?t'%f%raﬂegg?@lngs%dn%{ﬁm%né’érp:feBﬁ”%gIQ'@‘)@@?P‘FHB’#?? st
chamber 12 is furt hef BREFSRIMRREMINols@cHRE EiBodRHER:, Hpgand several
connections for introducing different protein-precipitating or 20
denaturing solutions L1, L2, Ln, the connections being designed such that

the sol y.jons.can introduced into.and .renoved fromthe ch ers 12, 20.-
It can Q:It'é@%b% see%%t:hg{na?'ﬁe %r?ﬁntéﬁ%‘&értﬁ?zogesra R ArOChie fo? tiﬁev'g%cond
chanber 20 by 'ma%cgfdiﬁgq@\q@%@eparation wal | 18. The novenent of the

separation wall 18 is conhtrolTed via a second notor 34. In the area of the

second chanber 20 a 25 tenperature controller 14" is-arranged for
ti.onal

contralli th enper ature inside the hanbers 1 20. ly, ‘a
Cort dporadue"f showRh & shriasnete e Seuatioan ddee 1DdonpeERGRa0: Ha1aRsd he
first ch il iR kbl i i
charrbers‘fjﬂgﬁz),srezrf)a2 l{nc?l %lgmgéctwva% t |%§£8rt %ﬁrr%lg%lg%lyggﬁgﬁg%ﬁ%ﬁsgrlz)%%tnge%égson%\part
f or m t he chfasnkared@ilopeiedainsinent bousingo22r Assamplersiide 26 withea splpealityt iodn
' supports 24, to which biological samples have been 'applied, may be moved into

and out of the first chamber 12 and the second chamber 20 via the rlails 28, 30,

15 the movement of the sample slide 26 being acbomplished, by the first motor 32.

It can also be seen that the housing 22 or the first chamber i2 can be closed by -
means of a lid 36. The first chamber 12 is furthermore equipped with a vacuum
pump 16 and several connections for introducing different protein-pfecipitating or
20 denaturing solutions L1, L2, Ln, the connections being designed such that the
solutions can be introduced into and removed from the chambers 12, 20. It can
also be seen that the first chamber 12 is separated from the éecond chamber 20
by means of a movable separétion wall 18. The movement of the separation wall
18 is controlled via'a second motor 34. In the area of the second chamber 20 a
25 femperafure controller 14' is arranged for controlling the temperature inside the
chambers 12, 20. Optionally, a corresponding temperature controller 14" can also
be arranged inside the first chamber 12, it being possible for the temperatures
inside the chambers 12, 20 to be set within a temperature range of -10°C to 60°C.
Apart form the aforementioned automatic or motorised removal of the separation

30 wall 18, this can, of course, also be performed manually.

It is, however, also possible that instead of the two chambers 12, 20 only a single



30 wall *18, this can, of course, .al so be perforned manually. It is,
however, al so possible that instead of the two chanbers 12, 20 only a
single 21 JUL 2006 chanber is envisaged (not shown). In the follow ng the
operating principle of the first enbodi nent described here vMii JU?GZ
explained in nore detail by way of Figyres 1 to 3. 5 In the case of m%IIy
autondtic control of the device 10, the first notor 32 noves the slide box

26 in programmed tine periods Z1, Z2 fromthe first chanber 12 into. the
second cRBABEPT BeRHERYIDIRIFEC¥ond chanber 20 back into the first

chanber 12, it being possible for this procedure to be repeated any nunber
of tinmes. By io activating the vacuum punp 16 a vacuum can be generated

ei ther i m ehafdiewind thebpermtingt prindipletsiriae fizst @@bodinentdescribed: herepedi ti on
of the separation wall 18, the generation of the vacuum serving either to
dry the bamxpiaines in more gsiat by way ofdriguiesthio 3anpl e slide 26. The same
appl ifs mutatis nutandis to the supply and renoval, by suction, of the
solutions L1, L2, Ln. Here, too,. depending on the 15 position of the

separ at i ¢omivetase 8f fugiytadigomatit onhel bf thet delieartver theXiret nimidh32 eheveeette 12,
20 can be filled wth the correspondi ng solutions L1

L2, L b
et | 6d. Sl RORIZE PIPGREBEISst PPN 1, di b PEInesbhaTReE 14gBIa 19 1 0
two- o Mgl 00alonaphesuRPERA ey TDSSBLAL RALAer SATBASS G Sne Yr4AamBe el |
or tissue sarrple Oor a mXture of proterns or nuclerc acids or a mxture of

macr onol geuliteseingneassibie oo fthiprmoeedeare mdécnepeaféwawl rrairaberaofitiotes! Bys
and/or nucleic acids. Cells froma cell culture can, for e

r eceil¥ed ackvatingtheevacyura risnp 1@ea1yasyurneqamgb@@@nafat@ggaitf@f)irggﬁgg’hha?§.2 't
o4 SR BoRRTRZ, AL oS 7L bt RRMBGRERL R sho BB 3PP, 5. 20
the generation of the vacuum serving either to dry the samples on the supports 24
or in the sample slide 26. The same applies mutatis mutandis to the supply and
removal, by suction, of the solutions L1, L2, Ln. Here, too, depending-on the
15 position of the .separation wall 18, either only the first' chamber 12 or both
' chambers 12, 20 can bé filled with the corresponding solutions L1, L2, Ln and be
emptied. | |

In a first process step a) the biological éamp!es are applied to a two-dimensional

20 support 24, The biological éamples are usually a cell or tissue sample or a mixture
of proteins or nucleic acids or a mixture of macromolecules consisting of proteins
and/or carbohydrates and/or fats and/or nucleic acids. Cells from a cell culture
can, for example, be received in a buffer, the cell dénsity being set at e.g. 3x1 0®
cells. It is, however, also possible for a cryostat tissue section to be used as a

25 sample. The choice of the number of cells or the number of tissue sections
" depends on the objective, i.e. to which other method the biological samples are
supplied after the completion of sample preparation. This can generally be 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 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 28, it is thus possible to receive a



depends on the objective, i.e. to which other nmethod the biol ogical sanples
are supplied after the conpletion of sanple preparation. This can
generally be a protein- and/or nucleic acid determn nati org hetUho2l8nd/ o
protei n-chem cal separation nethod and/,or a nethod for the in-situ

anal ysis

of cell structures. The 30 cel I85 di ssolved in-the buffer ‘are

applied evenly to the support 24 with the help of a pipette.
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the device 10 is closed. Next, in a further worki ng step, a vacuum i s
generated inside - the first

-In a next working step the separation wall 18 is. pushed back into its starting

15

20

25

30

position, i.e. into a final 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. This way the biological sampies
are dried for a first time in accordance with a process step a1). Following the
completion of this drying process ai) 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-
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
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

he



chanmber '12 with'the ‘aid of the vacuum punp 16. This way the bi ol ogi cal

sanples 20 are, dried for a first tinme in accordance with a r%gmtep
al). Following the conpletion of this drying process al) tle va S

renmoved fromthe first chanber 12. Finally, the separation wall 18 between
the figst chanber .12 and the second chdmber 20 is again renoved and the

slide box 26 is lowered-into the second chanmber 20 which is filled with

the firstinaedndd®NThk wHy ﬂwé"’aﬁ’rofﬂﬁs %éﬁo@rgél‘C@ncﬁs’%ﬁﬁ@gg%ﬁ@?ﬁbl@%?tﬁ%i ng

first solution L1 is applied to the bi € supports 24
at a firssubsegpenatproeedy, stepi ch, Beforeheaidr presissces® d)sist perfornsd, the -

tenperature. Throu e confact w the organic solvent L1 the proteins
of the s%ﬁﬁﬂrégo'ﬁé(‘%gl i\gﬂ%@géiﬁ PH@?%%%ﬁPng:t%thhﬁtW ehambelsel 0, 20tae a
pr edet er m ' e | l. 1 ,

0l e 26 970 SeaRReRl HERdNANg 18 RoERE s 3h o158 Rl B BR8Pl
step B). @ikwithdhehad\oértie stacutim pumes1s.eFihaig folewiag thesdiplatibardfitak,
gentle water extraction, tﬁo that the three- dinmensional structure of the

prot ei ns FHNGhRrecasssand thet rameyaledich® yacwmyirem e fiystoaharabepd@s the

i nfl uenc §i - | ccessible for the
subs equeﬁ%pp?}%ttl:ig \g&glt E%S%W%gﬁ%@gﬁﬁﬁp{r@@gg ré?[%ﬁ Ir%rpg?/é&per formed, the
separation wall 18 is again pushed back in, so that the two chanbers 10, 20
are again gseparated. Accqrding tg a process step bl), the sanple is now
once agai I %%??@W%Qt Wofiﬂ@gaﬂgpo?het Fﬁ&npataiurfﬁ mﬁ@elfﬁa.e Fhambeis &I 2Ovisng

t he comligty Vi I I he C . from
the 1ot anen s AetE 2 OBRNCER A dHrBEBer 4" RrBehERaas
i's agai n samplesdarel arrahged i feaigagenos hage U eRe [drgahiRERVAI UL i B destt he

chanbers 10 go @ %0 Iowefred to and set at -20C using the tenperature
cont rol | €h8mber A2, they @18 sRgemIin seeprdance: withra pigeess stam&2yaklicisuslsphase

of the orgsy¥itiestd #8BEe thé 4dmblds by 'stpplying liquid nitrogen. The same applies
‘mutatis mutandis to the supply of liquid isopentane ‘at approx. -130°C. Later on,

15 these l_iqui'ds 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 acetons is used as an
organic solvent. Thereafter, the slide box 26 with the biological éamples is lowered

into the second 6hamber 20, so that in accordance with process étep c) the

20 protein-precipitating or denaturing first solution L1 is applied further to the
biological sample and the support at the second temberature 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, bécause of
the prepared .process stép 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



chanber ‘12, they are frozen in accordance with a process step b2). It is

al so possible to freeze the sanples by supplying liquid nitrogen. The sane
applies mutatis mutandis to the supply of liquid isopentane 'at approx.
-130C.. Later on, 15 these liquids have to be renoved once_gaa#HLf t he
system In the second chanber 20, ow nggpto the usually much | ower freezing
point, ithe organic solvent Ll is inits liquid state. This is true in
particul arr where acetone is used as an organi c solvent. Thereafter, the
sli de boxagsinngeme with theotisgptlile vaeyirepunsp [1Gwtavdevernitdstaiso pessibte for

or ot ot n- pi SRIHGB s S GBRABIARR b & 8EBRindon LT < appl i ed urther to

the biological sanple and the support at the second tenperature T2. Now,
the sanples renain in the second chanber 20 for a predeterm ned tine
peri od z2Yetfpe embedment of dhe aliiviem Odaise reilbes, nataonlpeneappiutizn L10to be

I nut es. | he - ditj | licatio f-the first solutign L1 at a
Tow t epePapdrabe A el ot BheredfRsethond i i (i dp' Beorseckanialy or
ext r act edsimuledridousty MePRtdRl Wovdlibp Buchggause of | the prepared process
step b) is honobgenedus and conpl et e, e three- dinensional structure of

proteins and protein conplexes of the treated biol ogical sanple being
| argely r i ned... 30 _Thereafter, the slid ox 26 is,again transferred into
the T 1ot oReBE: t alBRSRAg o distierioanivin B2 sROiating WalkrEdop ireceNicene
chanber s ) i ' ' I Inpal h

18, IrrthisBest ae& advica 1(Pl’.:_§ﬁ§ists shig 0? o8 1cfﬁrﬁ8§%3%?ﬁ§t§sl@wrﬁ) fnd a

ready- prepared sanples are now dried. T agai’n done
with the grapefatyrieecertvalien iginihelBppéiohall of the thambel si® beigi dhdsdgad fémhe

drying of ,th anples to take plagce by air drying. Yet the enbodi nent of
the devt cle1GaSPals BesRombe SHRiCRRE 12,01 Un 1008 flled In ek eameved by
plural i tys@éticH, TS PRt HaftSeihg endishBel foPfheSIRfIHE Phiadk of s3fd solutions.

The entire process is controlled manually in predetefmined time periods. For this

version of the device 10 it is also possible to dispense 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 differént 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 sarhples 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. k

Figure 4 shows in a schematic represenfation a device for performing a method

for preparing biological' samples for analysié 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 10 be closed with corresponding lids D1, D2, D3....,Dn.



siimul taneously filled in and renoved by suction. However, it.is also
possible to dispense with the separation wall 18 for the device 10. In
this case the device 10 consists only of one chanber 12 (not shown) and a
10 tenmperature control ler 14', the upper half of the chanbél dPL20hg

envi saged for the gaseous phase of the;solutions L1, L2 to Ln to be filled
in andl renoved by suction, and the bot%on1half bei ng envi saged for the

| i qui.d phase of said solutions. The entire process is controlled manually °
i n predetl&rientedioning ther seatnd Borbadiment ehownomeref wilhBe detceiBed0ini fots

I ' ' ith th nd 15 .t he t 32, 34.
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denaturing first solution L1 is applied according to process step b). After removal
of the sample slide A from the chamber 2 and a corresponding Iowéring of the
sample slide A into the chamber 3, the samples are dried in the chamber 3 in

15 accordance with process step b1). Chamber 4 serves to pérform the process step

' c), i.e. another applica_tion of a pr,é:tein-precipitating'or denaturing solution at a
second temperature T2, whiéh 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 pfotein-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 Itreated 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).



detail with regard to its operating principle. A slide box Awth the
sanples contained therein or the sanpl e-containing supports is inserted
into the rails B and positioned above the chanmber 1. TheﬁéaﬂUbﬁmmihe slide
box Ais lowered into the 5 chanber 1 and the chanber |lid D1 is pushed over
t he chanber 1 by neans of the guide rail C Next, a vacuumis created

i nside the chanber 1. Followi ng the conpletion of the vacuum drying
process-and the air flooding of the chanbér 1, the |id DI is noved back

into its starting position. The slide box A can then be lifted out of the
chanber llrbaﬁbtnemté?n&cktﬁrr@tﬁt%tr ﬁbw Bhe &R dU2E chk ick0
noved to above the chanbe > i o&;ergldl I nt gﬁ?ﬂ\;ﬂf’érﬁ?fnglger B%%lck ?ﬁ%@

agai n cl obesartarﬁ'@ed"larﬂ)@mla.Wlihﬁfsac@ caiect:d:&mheel. 2 the protein-precipitating
or denaturing first solution L1 is applied according to process step b).
After renoval of the sanple slide A fromthe chanber 2 and a correspondi ng
| owering of the sanple slide Ainto the chanber 3, the. sanples are. dried
in the chanber 3 in 15 accordance with process step bl). Chanber 4 serves
to.performthe process step c¢), i.e. another application of a
protein-precipitating or denaturing solution at a second tenperature T2,
which is lower than the first tenperature T1, which, in the present case,
has prevail ed inside the chanber 2. In the device shown, the chanber 5
serves as a vacuum chanber for further sanple drying in accordance 20 with
process. step d). Al other chanbers can be used for further sanple
treatnment. In chanber 6, for exanple, a buffer or a second solution L2
can. be applied to t he sanpl es. The sanme applies nutatis nutandis to
chanbers 7. to 9 with further buffer solutions or further
protein-precipitating or denaturing solutions. Mreover, there my be
chanmbers designed for the asservation of the sanples. after a cycle. 25
Mor eover, chanbers can contain a so-called "cell/tissue sanpler” which
receives. the treated sanples fromthe support in a test glass or a
centrifuge tube. One can see that the same morklng steps as in the device
10 shown in Figures 1 :



to 3 can be performed by the linear device according to the second

enbodi nent. 30 However, the individual reactions are carried out in
separate chanbers 1,2, 3 ...,n specific for each reaction.(cf. Figure 5).
21 JUL 2006 -12 In another enbodi ment not shown the individual chanbers of
the device can also be arranged in-aXircle within a so-caRlledUc@bWBusel . 5
- 13 - 281 AiMs?2006 AIM @ 1. Method for preparing biological sanples for

anal ysis, including the steps of: a) applying the biological sanple to a

t wo- di nensi onal support; b) applying a first protein-precipitating and
denaturing solution L1 to the biological sanple or the support,
respectively, at a first tenperature Tl for a predetermned first tine

i nterval 1Z1; Methdde &ori pregpatieg biclsgicalrszneples foreanalysist inolgdang thersteps bg
solution L1 on the biological sanmple or the support, respectively, at a
second tenperature T2 for a predeterm ned second tinme interval Z2, wherein

T2 is |oyp nglxwg[trr]\%rkﬁ fegica? safficto & Rad.difBHSbnhPs@ipdthior ¢ er than Z1; or

c2) agaln app t pro In precipitating or denaturing solution
L1 or applying a second proteln precipitating or denaturing solution L2 to

the bi | | t t tivel
omperat By o TEPPRED 2 (7t bleh REiathEcaad ienaniting o3SlyBo b te; thers | s
| ower than lem%@caﬁ?sarﬁpnbomm@é ft, eras@écmelyorat ahrst BEmpEiturélT1 d6d d)

drying the sanple. 2. Method acco Ig ing to
a predetermmed first time interval Z1,

c1) leaving the first protein-precipitating or denaturing solution L1 on the
biological sample or the support, respectively, at a second temperature T2
for a predetermined second time interval Z2, wherein T2 is lower than T1
and Z2 is longer than, equal to or shorter than Z1; or

c2) again applying the first protein precipitating or denaturing solution L1 or
applying a second protein precipitating or denaturing solution L2 to the
biological sample or the support, respectively, at a second temperature T2
for a predetermined second time interval Z2, wherein T2 is lower than T1

and Z2 is longer than, equal to or shorter than Z1; and
d) drying the sample.

2. Method according to claim 1,
characterised in that
drying the sample is effected between the method steps a) and b) as a
method step a1) and/or between the method steps b) and ¢) as a method
step b1).

3. Method according to claim 2,
characterised in that

drying the sample is effected by means of air or vacuum drying.



characterised in that drying the sanple is effected between the method
steps a) and b) as a nethod step al) and/or between the nethod steps b)
and c) as a nethod step bl). 3. Method according to cl ai 2JU
characterised in that drying the sanple is effected by neans d‘fzg]pr or
vacuum drying. 21 JUL 2W6 - 14 4. MetHdd-according to any one of the
preceding clainms, characterised in that after the nmethod steps b) or bill),

freezing {he le is effected as a _method step h2). 5. Method according
to any on& of EE‘%%%%@WQ te|anyRne ofthepreceding&AIMS. t hat t he bi ol ogi cal

sampl e is a celfarQétetisedietiAnrl e or a mxture of proteins or nucleic
acids or a mxture of nmacronol ecul es conprising of proteins and/or

car bohydr at es aftet/ the matbodrsteps bjuet bil), freezing e bbmplal inaffectédhast a any

one of the pre | IJ{s, characterised in that the solutions L1 and/or
L2 are organi cﬁgmc{;’gﬂ%b%ﬁg/or solutions with critical pH values and/or

solutions with critical ionic concentrations and/or salines and/or
solutions_containing netal ions. 7. Method according to claimb®,
char act er¥-sed Mathadaacaondingrtg anyconsovftbatpreeedingeldisol  and/ or et hanol

and/or but anol yapgdl@fised in that

the biological sample is a cell or tissue sample or a mixture of proteins or
nucleic acids or a mixture of macromolecules comprising of proteins and/or
carbohydrates and/or fats and/or nucleic acids.

6. Method according to any one of the preceding claims,
characterised in that
the solutions L1 and/or L2 are organic solvents and/or solutions with critical
pH values and/or solutions with critical ionic concentrations and/or salines
and/or solutions containing metal ions.

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

8. Method according to claim 6,
characterised in that
the salines are dissolved salts of the picric acid and/or of the gallotannic
acid and/or of the tungstic acid and/or of the molybdic acid and/or of the
trichloroacetic acid and/or of the perchloric acid and/or of the sulfosalicylic
acid.

9. Method according to any one of the preceding claims,
characterised in that
T1 includes a temperature range of -10°C to 60°C.



acetone.’ 8. Method according to claim6, characterised in that the salines
are dissolved salts of the picric acid and/or of the gallotannic acid
and/ or of the tungstic acid and/or of the nolybdic acid anddr Jof Zgse
trichl oroacetic acid and/or of the perchloric acid and/or of the
sulfosalicylic acid. 9. Method accordilhg-to any one of the preceding
clains, characterised in that Tl includes a tenperature range of -10'C to
600C. 21 JUL 2006 - 15 10. Method according to any one of the preceding
claims, ‘har Metbedacgording taanyianerofithe nie¢eding staePsd) , t he bi ol ogi cal

sanples are s | . retein and/or nucleic acid determ nati on nethod
and/ or a prot (Laqﬁﬁlréc g%&%da& fPlsagpar ating nethod and/or a nmethod for the insitu

anal ysi s of cadffertheunethogisstepld), Bey ibtelofical samplesraresappidhtdafprotdime
sanpl e preparati ?n for analysjs,of biglogi cah@?aﬁ | es according to_any one
c

f b , .
of the precedidf§/@n fyeeic; geid,Hetgmainafign smel eHo&r a( protepychengical

receiving the slég bt n@'eé@mh@/orgrméml f%?tl‘%oﬂgit@%ntaﬁlls@ of &Adir iGresUPPOr

(24), respectively, east one tenperature regulating device (14,
14") for regulating and controlling the tenperature within the chanber

(12, 20) PRt L SCL Ll o b 0 e b b 1 g o™
automati cal | y Hislggicafs@nhplisSiicdtdiflg to any one of the preceding claims,
including at least one chamber (12, 20) for receiving the biological sample
or samples applied to at least one support (24), respectively, and at least
one temperature regulating device (14', 14") for regulating and controlling
the temperature within the chamber (12, 20)
characterized in that
within the chamber (12, 20), at least one partition (18) is disposed, and the
partition (18) can be manually or automatically removed or displaced.

12.  Device according to claim 11,
characterised in that
the chamber (12) is closable with a lid (36).

13.  Device according to claim 11 or 12,
characterised in that
the device (10) has at least one vacuum pump (16) for generating a

vacuum within the chamber (12,20).

14.  Device according to any one of claims 11 to 13,
characterised in that

plural chambers (1, 2, 3 ..., n) are disposed in series and one behind the
other.

15.  Device according to any one of claims 11 to 13,
characterised in that



12. Device according to claim1l, characterised in that the chanber (12)
is closable with a lid (36). 13. Device according to claim1l or 12,
characterised in that the device (10) has at |east one vacuurr?ﬂu#ﬂ. @o0g) for
generating a vacuumw thin the chanber (12,20). 14. Device according to
any one of clains 11 to 13, characterilsed in that plural chanbers (1, 2, 3
.. n) are diBlibalahambersi(ll2s2@)areadispdseki ore Abeve tHeaniothép. Devi ce
according to any one of clainms 11 to 13, <characterised in that 21 JUL 2006
- 16 plural chanbers (12, 20) are di sposed one above the another. 16.

Devi ce ace®r di Davice axeurdig tohingloRkBY cldimsOr 1Lfy 15 characterised in that

pl ural supports (242 are di sposed on one or nore 'sanple slides (26). 17.
Devi ce accor di ¢hpraetesisggddméhatf clains 11 to 16, characterised in that the

00 o ! e APPSR s B 0 S8l Sl ™

17.  Device according to any one of claims 11 to 16,
characterised in that
the individual method steps are manually, semi-automatically or
automatically performed and controlled by the device (10).



