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‘Bi ederitz International Patent Application 5 Method and Device for
Preparing Biol ogical Sanples for Analysis 10 The invention relates to a
nmethod for preparing biological sanples for analysis is and a device for
perforim ng a nethod for preparing biological sanples for analysis..Since

—t he corrpb?,:twa g%gbgﬁaof t he human genone and wﬁ{ngg’ﬁ%ﬁécg?éﬁ%es t he

qgual it at ¥e-8 gtl tive analysis of protein r tissue
sanmple 2 iZ i %@?@ i ngl ai pi ng inportance in research and industry. Wth
regard t QEMELGN iahe-rgl‘%%ﬁq'gé{?o%nal ysis nethods, modern, so.-called |
| ar gescal e proteom cs nethods are prom nent. These net ho on a
breakdown of a given cell or tissue sanple, an extracti OWMWWWMI ng of
the 2s proteins with the aid of different reagents and the sgparation of

the individual proteins with the aid of, for exanple, two-dinensional gel

el ectrophoresi s nmethods. Each individual protein that exists in the
original prot¥Wethad ang Revicefos Rrepariag: Biplogical pamplesifos Analysist h 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. Based
on altonparison of different states of a tissue, it is theoretically

possi bl eﬁESEBl%L@_I%? differences in the protein expression by way of a
super posi ti1on, Ich is f f -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

conparis (o] rat i I Y i . i .
novever . TTEeryoRfigh BRfes fo d\mANSEYO BaBA AN HRMEREsIbi, Bakes e
For exanhe, at beviceoter peaioysirg rethewiedeidr brépdring tislogRar ahnepiBs! fdri es
because, owg/n&jto the | ack of automation) there are significant :

i naccur a@8Y¥S[Sn the individual analysis steps. Wth regard to the position

10 of individual proteins, for exanple, deviations of up to several per
cent result. Wth regard to the relative quantity of the proteins,

devi at i oinad thepcomplete rdgqueeatingest theelsuiin genome and that of other species,
the qualitative and quantitative analysis of proteins in a given cell or tissue sample
20  isincreasingly gaining importance in research and industry.

With regard to the protein-chemical analysis methods, modern, so-called large-
scale proteomics methods are promihent. These methods are based on a
breakdown of a given cell or tissue sample, an extraction and denaturing of thé
25 proteing with the aid of different reagents and the separation of the individual
proteins with the aid of, for example, two-dimensional gel electrophoresis
methods. Each individual protein that exists in the original protein mixture in a
sufficient quantity and size and with an adequate mig'ration capability, is shown to
exist within these gels as a blot at a characteristic location with regard to the size
30 and th.e 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 differe_nt states of a tissue, it is theoretically possible to
determine differences in the protein expression by way of a superposition, which is
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Apart fromthe difficulty in performng the known nethods technically, it
i.s also is their dynamsmthat is insufficient, i.e. very rare proteins
cannot be shown side-by side with frequently occurring proteins. These
limtations make it inpossible to conpage in an automated way a | arger
‘nunber! of e.g. gels with.the aid of a suitable software that relies on

r epr oduci bl egé)osi tions of individual proteins. The positions of individual
protei n HWSHERE\RS &t ecatens of dhelipdivisiual ggtshwithnide, aidoofi ar reppsepriate

uncert ai of..c - af i n I e .research, however, one
relies on@o%(tﬁ%r(e:bm@%wggf i3 Wifeeg@%aﬁébﬁéi'ﬁfﬁs WORHsS 1q ISRV e
af or enentexpressdd pidteinsomsd dhe trite [dHRRMEXPRE43RES 0RO NEXpre8bEel aRbiin
essential reason for the variability or the inaccuracies and I'imted 2s

r epr oduci'¥aY Pt & E8mprarisAR Athesationsal ysis methods is in particular also the
nonst andar di sed sanpl e preparation. It is therefore an object of the
present invention to further devel op and nmake avail able a nethod for

pr epar i ndnbevarpgiagaprastionl asallticalawatiy Shevewdti eher@naty %E%nﬂ‘ibafh@m%m@ﬁ and
standardi sed and, where applicable, fully automated sanpl e preparation.

-3 _ FuMiHereQare to this ohiects; &ar exareple, thedeewn analysisomethogs exhiti a

ot oo T Rt ciliddt heBhid ohitte T8RS ot cAuBIER R e, arBa
f eat ur es signifi¢aritimdcaunacias de e ddadig Garidhsid ealpar Wiﬂ??eg“dlrgitg‘tﬁé— positio

Advant agequs enbodi nents are described in the subclai ns. In a net hgd
accorli n@tindivideabpieins, fofexamuie, dexiationspeli umip beverabpentertaapulbsWithr

anal ysi s, oW .ar r - | aci he bi pl ogi cal
sl o ol e B bERRS S, B RIS oeih D e TRt Bk g or
denat uri ngsdlt.r st solution L1 to the biological sanple and the support at a
first tenperature Tl for a predetermned first tinme period Z1; c) |eaving

the protein-precipitating or is denaturing solution L1 or applying nore

pr ot ei n- b Bi@ti : t Ul SOl L | i econ

b ot of n- Pyt Bord e ibuRE IR AtmAg b (KR meBhodRestTichyB. 1P RCHRs)
and tike sheipdyhamisra tseicisndsdftioipet, dieuveryTirs gfrot@jrﬁi CAIR DA diRsivis SRIROGY-L | e
period Z2, wt%p being I ower than T1 and Z2 being | onger, equal to or

shorter tHih WD ey acpurna Reoteinspl Thesenlimiighionsenats Hopasside dodi ng

totheprﬁ%\%i-v t i es i.f .is ensured .fhat. a

hom)geneg&s, r|eglﬁl gﬁs%&a)@ﬂ{zi&lﬁég %@P%%gﬁg\“% ra{)f &' geq%e\fﬁ%rth@da'gnaf fhat

cor r esporsditabley sbitwngetieausiisamp RpradecibRi pesifd e e thdifisiual Epcném@u%%e It

i s possible, that yi way of correspondi ng conputer prograns the proteins to
a

be ‘anal y S8R AAiveduad apratein ddatsi Mhieh adrvigigalsiightid formaeachyndthiecant | y

bet t 2 the error |ikelihood of protein
recoan T eA3e Ji MCERERC ol BB RRNG A, Bli@hel Seni™, hobien Bty
aut omat i cald yeligferun fih@dcampasars dfnesgasage byjuartitleeast il Hesid, nabl the t he
new met hoq for rgtr er[)a ingasarrpl es enables a full automation of sanpling and
hence t hé''BEERPIHQ et‘{/'m tnepef tBedinamin methads aresnotitelesablaeen dif f er ent
| abor at ori es. , .
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 biological samples for analysis, which ensures

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



I n .an advant ageous enbodi nent of the nethod according to the present
..nvention, a drying of the sanple takes place between the process steps a)
and b) -4 as process step al ) and/or between the process steps b) and
~a) as process step bl ). It has shown that, as a result, a further
honogeni sati on and al so concentrati on of the biological sanple to be

exam ned takes place, whereby the drying in accordance with process steps
.al ), bilFuriberndpra;ah is akeolpkeat ef tiye wagserft inventoroto paadidenadcgiregponding

further advant g;l(g,eousf enbodi pent _of H}E geioho.d accor di n(ﬁ to the present

i nvent i 0V ECRe 'TaRFOrNNG (he e ReWs MBIHREs O PRPAIRT HIQIRFICRl §88¥Ues  0hs ™ a)
or al ). aﬁﬁiy@is‘("ay, t 0o, a honbgeneous protein concentration and a nore
stable protein 10 precipitation can advantageously be achi eved, it being
possi ble for . the biological sanple.to, be a cell or tissue sanple or a

rixture of  proteins or, | ei i d f D | es .
Consi St 1 1gTOPBlSE FopReRH 5| & cArincRy e i ftlie® o Raondd fevieec
aci ds. i fahhAnbUehhfes ad¥pithageous enmbodi ment of the nethod according to
the present i'nvention the solutions L1 and/or L2 are organic solvents

and/ or solutions with critical pH values and/or solutions with critical ion
concentragtjons and/or_salt . solutions and/or sol utions containing netal

i ons. Fo?"d"ﬁﬂ%&e{%r%ﬁegnﬁnw [RES H@FW@F %@Pcﬁ“ﬁﬁﬂ’t@st he present invention
for preparing sanples, the organic 20 sol vents nethanol, ethanol, butanol
and acetone have proven especially advantageous. It is the dissolved salts
of pileri dn aghathagaadantrdimgito theipdesentimyearitiondor grepavingtitieloginahsahples for

trichl oroacedi c ,aci.d erchloric acid and sul phesalicylic.acid that are

bar 1 el ey S GloR0 SeeS sbe BerignEedaB) RRshaine Htsaich oA pRoven
an advan afive f . r@n - 5 b ~ad ot
enbod;/rretrtl\'?gof t Rgﬁnﬁgf ho g@éo@d?ﬁgw&} (9 t%hgmp.)t?@sé%{&%@ggt ?‘ﬁﬁ%ﬁ ﬁgﬂgﬁolﬂgsgti cal
sanpl es, safution lpt txHesbistagical)sanaple aubihecsgparbataa firsittempeeatdreiT 1rfochei ¢

acid determnation t hod. and/ or, ote{ n-chem cal separation method

and/ or a Pred SE{“WH@Pi i ﬂ?”&ﬁa%s‘i 95 o3RG tE?r lﬁ’é&ﬁfr&gfe%{%n@e\ﬁrce
accondin ASBH LNvEtd ihar f \ i rigpedandet-ngd for
prepe{?i ngieqt;ig;ﬁro |23:51I sarrpll-gsgr;]o%waﬂggyg@ée%%{a?gwgp@gggtblgngegﬁ?n@ r for
- S recei BohionHe! ,semanplyiog & aegores paiein-précipitating loe alenaturingssqiption LAd at

| e ] [ 1 f i dj i
t emper it 006 PREIRAT RafBik, B then RlpBREL AL | SELate SThARED Toator: fat
the bi ol ggbgatermEll SeddhdBrid SaM&H zbs V\mhpP@%iﬁgOl&%ethﬁéﬁ?HO?ﬁg%z géwzge

ranges inside the chanmber. 5 I'n an advant ageous “e i men evice
accor di ndongert aeuplrtosyrshdrterdhan &, antdef)edrying the samye. Tlenorgal thelmaetheds i n

i d _hehi her. It,.is,, h . | I, bl h
oL “HaRRIg 7, BRI rab b tmh YN Sng SRS IS ebled ISt
separat i mbm@één@fusawgﬁly%idryg@rﬁaea f@hrﬁpgggkep“d}aﬁ&?fis rfé‘r_n}aﬁ%:ie alfisat of

the formation of several “chanbers It 1I's advantiageously possi to assign
each charasgiespondingéspomegageousisampies era heing weatadotisea corsaquancer ihisge.

TS R SRS A BB RSB rbel B SiochSRE T ol B S,
tenper at Wrialys¥0aAd dxamined 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)



In.a furtsher advantageous enbodi nent of the device accor di ng to the present
sinvention there are arranged several supports on one or several sanple
slides. This, too, leads to a significant increase in sanple throughput, it
‘being possible for the individual process steps to be executed and
controlled manual |y, sem 2o automatically or automatically by the device
according to the present invention. Further details, features and

.advant agés wpces:siapvaht andof dehweer therptdoeserdiens bpand ajegs ptasesarsiep
described. in the follow ng figures, which showin, 2s Figure 1 a schematic
repr 'e.se_nggk'i 3{1%3 ST e Bt dF nFXY: tRe r@éeﬁpm%ﬁ@%qt‘@ﬂ g also
perf or m BendertRAtiRr of e PIGOFEANSabR! ROHE AxatRABY Q8KdS I&'é?'vmhrébg%é" ding
to a first enbodiment; Figure 2 a schematic representation of the device
accor di n§ntiag M goeerdangadvith pocsasstapssai)de1) oadstan také place by way st air
chanber, Fi e. 3 a schematic representation of the device according to
Fi gurg -10\?“08%””%%@(9 sanpl e slide inside a second chanber; Figure 4 a
schematic representation of a device according to the present invention for

performng a method for preparing biological sanples s for analysis
accor di nd1 ttofugthascadariagerlisrembodimentiofine reethosicaeaoading toe free pesdartti on

f th N Locipl f_the_devi i Fi 4. j0 Fi 1
shows i nYURBMY S2gh: B Rore Bs RECGSEE B2) e morpas sians akOr@ihod
for prepahig\wayi e6JaIWmMSIEM A b%teiﬁ”@éﬂcﬁaizngra‘ﬁgh%rﬁj iﬁﬁﬁ‘e&@%%\,&ot ng”d a

second chanber ?0 | ocated Tnside a housing 22. nple sl

pl ur a0i t pregipidaligrocans agyantagemustyhbeiachimyiedalt eing lpessinde éobrenbiamyicad,

may be ' a ut .of the first chanber 12 and the second, chanber 20
U Che ARG 33 Be3 tefl rabut Bomiin g o MoRL S el ap B B s of 8
acconpl i ghiveirdf Wiscrbichcui®s 8onsisting bf SRleiRk TRARY EREBNYdIat wsng 22
or the first chamber 12 can be cl osedd 'b§ means of ao"ﬁ‘?lﬁd %{13}@ e‘ﬁ]é;ﬁ?/iafg%b
chanber @pdias mugleip@cids: e equi pped with a vacuum punp 16 arid several
connections for introducing different protein-precipitating or 20
denaturing solutions L1, L2, Ln, the connections being designed such that

enat url n : oo - 20.
the $ol Ul @NfurERH @@«amég@@u@@ﬁqbd&meﬁggf rtﬁélﬂz?ﬁ%oﬂré’&drﬁﬁmgcﬁfgﬁn?lbﬁe%t

It can al so be seen that the first chanber I's separate e second

chanber Fvenjioneansseititiansrdviabhd/as faeae i argamial $oleents Tared/ov seiutionsovithhe
separat i wal |18 s controlled.via a secand nmotor 34. In the area of the
second cﬁg rplzlovgfufg f8 é_r%@uP%”%dW{*} cﬁ”ﬁ@?' op QQ§C%‘F‘V§W angyor sa‘t :
control | isBtibRs A8HMRET SBIUiGhd RSNBANIRE nfRAMRHS B 1D pdiir | %t tRe
correspondi ng tenperature controller 14" can al so be arranged I nside the

first chambpdiaccargdingeithghediresenteirventiondor aarppatinaisasnplas the tdrganic

cha rs > get_within enperature.range of -10C to 60C, art
f or rrl??heséslgrn gé)men%lﬂg%ne ’ aﬁwghgl’i P%Z)%nqlmtaggi sa&?t?rbermsﬁ\fe oP 78 Wﬁ@gn 30
wal | 18, adhistageousofit {0te elisstlhvisy BQIt@Qijﬂbfr@fécﬁﬂi,“g@lldté{nnibtaéié; tieysteer

al so possible that instead of the two chanbers 12, 20 only a single

chanber iagi(bﬁvpglggl@@uvh@pidsquhlproacedic 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 cell structures.

30

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



(n the fallowng the operating principle of the first enbodi nent descri bed
‘here will be explained in nore detail by way of Figures 1 to 3. s | n the
case of fully automatic control of the device 10, the first nmotor 32 nobves
the slide box 26 in programed tinme perjods Z1, Z2 fromthe first .chanber
12 intlo the second chanber 20 and fromthe second chanber 20 back into the
first chanber, 12 it being possible for this procedure to be repeated any

nunber of°38¥Rg theysameplaqri sarpies anriieddeaiieastingna suapedanchalclgasbene

ener at eg,,8j ' ek 1 . b hers 1 ndi ng,on_t he
gosi ti on?%rﬁbtéﬂagﬂrsée%gﬁg !@?%%‘P%@!'HQ h%d;3&@‘%@?5oﬁ]eofemﬁ%a\;g'%ﬁﬁ}ﬁ@%&wng
ei t her t chdmperhThisaomdees an drnhgdvartagesss dhydthat the BRISHERI @@Fiedt% Bg. The
sanme applies nmutatis nutandis to the supply and renoval ,” by suction of the

sol ut i ondregied isexngsedie differepbteraepiativnerignoes insdde thepokamben of the
.sepagation wall 18, either only the first chanber 12 or both chanbers 12,
20 can be filled with the corresponding solutions L1, L2, Ln and be

enpt i ed. I an sdviantsgequsosebsdBhemt @) the ieviecheirainy toanB/Resaktanddmidred to
- a two-dinensional 20 support 24. The biol ogical sanples are .usually a cell

p . ! .
or tissuf¥Endlt apianger se\aal snapbereiinssasiesnand dhehindians anotheri it is,e of

macr onol NSk ki r i C rates and/or, fats

and or nioheren e pesaBiy @ pAleb eV PREITBEGT 8 HGH RBPRE ol Biinel

recei vedto hasetatfleast, ondisepetdtiohewall byrapgietovisieh @ irkiddudchdmbseAsa |t
is, homever,'kaéﬁ%ef%ossi'bl e for a cryostat tissue section to be used as a 2s

sanpl®. TeH Fhatige of saveial shambersitds agdventagapesly gossids teassigni ons

depends j J i ; i t her t i.0l ogi cal ~sanpl es
are Supp;élﬁgg@]a lﬂgﬁﬁga@%%%?ﬁlﬁw%geﬁgﬁb%;ﬁ% %%?er%aﬁﬁp%ﬂ%#hgg f ane'g-g?fér ally
be a profrereasesidamplathtighpativbcdateritigabt ercaesdod f@nekpls, to cool

prot ei n-chem caL~I separation nethod .and/or a nethod for the in-situ analysis

of cell SPMIcPLPeal Upan iwiddualschambe inearden te tashinvir diffesent tepiparaturevenl y

to the s d 24 with the help of a pipette. Alternatively, one or several
ti ssue sections are received on the support 24. Depending on the size of
the sanple slide 26, it is thus possible to receive a 1 8 plurality

of suppoEj:tls ﬁiﬁ Prigr to the transfer of the sanple slide 26 into the
devi ce 18 & f¥theipadvantageqs emipodimeskiafithe devisararasydipgl to the psesarfiat

t he seco ' s ' t first chamber, |2, arranged
bbove ¢ HuhiBTRerd dro SRR SE R Shboottd B e 10n shyeras Semple 8ided. 2"
pr ot ei n- fihés;itpd tleadsgo arSigllﬁ!iﬂeémrihﬁl@aSeSMS'ealP@thbu?ﬁpbyﬂtbé?ﬁé PWskipe P
chamber rim, WtF t he enbodi nent descri bed here, the f L1

y irst solution
consi st st 18RV nPTOCe8s vilRPS © Pe wxendisdl andt ranisoljechunaniddliyor seroit one.

Howevygr ) aiknrhSt i Dk i . apd L2 to not only
conar ot Sptoshaie R BRaEah by M a3l BRI PR EshR EBRMYal ues
and/or solutions with critical ion concentrations and/or salt solutions
and/ or | ion to containing solutions, it being possible for the salt
sol uti og?u%eéoa??i(ﬁﬁ{ JP@&BP%egnéaﬁggaWﬁgﬁﬁcpf ctheciiaveniion dolkowii froatithe
tungsti ¢ gpfhdHimaR i il ' @@g chloric. acid or
Ul phosal’ ey WERLy QESpteH A% dosbribdd MR fia EhPen BEH Mgk nls 1's
pushed back into its starting is position, i.e. into a final positionto
separgteFthe f1i rst chaﬂber 12 fromthe second :

.2 igure 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



chanber 20. Next, the slide box 26 is placed into the rails 28, 30 of the
‘device 10 and transferred into the first chanber 12. Also, the |id 36 of
the device 10 is closed. Next, in a further working step, a vacuumis
generated inside the first chanber 12 wth the aid of the vacuum punp 16.
This way the biological sanples 20 are, dried for a first tinme in
accordance with a process step al). Follow ng the conpletion of this drying
.process al ) the vahesanmpe stdoiresidd aamcohd chartderchanber 12. Finally, the
separation wall 18 between the first chanber 12 and the second chanber 20
is again renoved and the . slide box 26 is lowered into the second chanber 20

whi ch i s gl Wt S I ., Th rot ej n2s

pr eci pi t;;l?%rjge‘gr de%as%;ﬂgpﬁgef ferpigéésp(i)tkﬁ{)‘q]é%f il@@céﬁ%ﬁcﬁgﬁngo@t ﬁ‘lsenér%?%i cal
sanpl es and the suppesrton2fbragerforhingta hesthed dbu pespekinghbiotdyicalnsdrhfles
present case, is the roomtenperature. Through the contact wth the organic
sol veAt L1 the prot'8f AS2IYPISiarE0E3IRG IR & sropadattkedimantaan@d from t he
hydratati on jacket. After a predeterm ned . tine period Z1, which can for
exanpl e be 10 seconds, the slide 26 is again pullied 30 into the chanber 12.
Thi s comfliguress pr ocesshematic ppredaintatidroot ke bpébﬁtﬁw‘@oﬁﬁincﬁgﬂéoéﬂfr% HeURet here
is only a partial, gent|e water extraction, so that the threedi mensional
structure of the pr&ERIHRI fnFigwedelIs is not influenced or only slightly
9 1 influenced. This way the proteins becone honbgeneously accessible for
t he subsequent process step c). Before said process step c) is perforned,

t he sepafigurent shows IBaisshagetic reprdshtdtitka U@vicéoldfbﬁltpetrﬁb‘?qu?aﬁé#ﬁ‘éars ,
10, 20 are al%%l n, setﬁg]rat'ed. According to a process step bl ), the sanple is
[ r

now once f@lgRfehasing/higgoigel Rrammiesafal aprlysiewithaufinet shambes.1 2Rndalsecond

foll owi n I i afq t.h Ji the ; | of the
vacuom { Chaftfedt X i8edied Aden K0S 2 96 SRS a8 Y Baflrahil o
chanber s stippo@s 24 tagefioh riiologied! shmpldehbed lbewhrgppiedk infgy BbeRolEE into

i nSi is io lowered to and set at -20C

tenperature i Slfd t@_e chanmpers 10, 20 ' ]

usi ng thé& e‘?\"&e‘? a&l?r st Ghammeree and thagecaad whamharoe2d vieaths eailsazé 30,
di . o ' . ot

chamior 13 MGVRrREREARe BaRR St 28 A AionBlo et Bt s 821

al so possible to freeze the sanples by supplying liquid nitrogen. The sane
appl ies nutati% nut andi s to the supply of liquid isopentane 'at approx.

~130C. Lakean glso be serpdhal thauhadsiRg\d? ebtheefliist pbaetbes ii@ecan Herclosethbyhe
t | ' LLy. much | f i
oo ¢ B oP BRI S6C THBO: ERamBl i Il HBIE b atiTRie i ¥ Vel "

parti cul aunwhébearat several connsetibrasfcaineo@aing difdreanprotdirepeaidigtingtde .
slide box, 26, W t héé&@&ﬁ%i 0gj caLpsarrpI es is lowered into the second chanber

20, <b tKEPAfHing Wkd bRottes sosnegtions baingxdesigpedi sughr tatptheat i ng

or denat Wp i 1 hS i t i ogical sanple
ond' the. Solians! cart pBARHO8ACe tboadtbPy hGYed e The {dhehilSerd) £ BB ica™

t he secombachargsen tat tie fisstwhadeber 18 edepdrater] fror 8 g8conthbeimbeemot he
enmbodi nent descri 10 mnutes. Onng to the additional

d, b L0X.
appl i cat iPYrMERNS eaf m&gg%gﬂgﬁgﬁlgéﬂﬂﬂ 18, Thgvmavaseent: of theTseparationavall as
j acket ofqgt i@ecd?ﬁ]tdll'é'da\ﬂapi 9&86:‘3? mictof 4! A6 igd at%‘a ?ZW%#@@@HQ%PE‘E@%%B% a

whi ch, because of the prepared .process step

conpl2ét e temperathireeedntroiiai ddals atrangédifer abnpokihgithe tartbaratireiifsieleMpleexes

of the tr%at d bi@d%%i ([t?| , sanpl e bei ng I%rgely retai ned. 30 Thereafter, the

slide bofN3BI&S Jqaidll- (FRLIROREY r  GOrTREBORAAT P Mperalsesentrotier 14ecarplacat i on

wal | agai f t h NSy : I ce. In

el e e T i oS ol AR b Br S
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



- 10 again done with the aid of the vacuum punp 16. However, it is also
.possi ble for the drying of the sanples to take place by air drying. Yet the
enbodi-nment of the device 10 also allows not only one solution L1 to be s
used .but a plurality of different solutjons L2 to Ln to be sequentially or
sinultaneously 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 t hechenibes is envisaged (motafiowrgf one chanber 12 (not shown) and a io
tenperature controller 14", the upper half of the chanber 12 being _
envi saged for the gaseous phase of the solutions L1, L2 to Ln to be filled
in and r i i e hat ' vi sagedf t
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i n pr edeteraxpiioediimmqrerdetaitby Ray oftfiguresrisico® of the device 10 it is also
possi ple to dispense with the vacuum punp and is the notors 32, 34.
Furthernore, by varying the height of the chanbers 12, 20 of the device 10
shown i1 If fife asalopfully duomatit loonfroPaetHelietided1 0 SMedtirk Rkl aZ hidieshnyes 26
wth a variable carrying capacity with regard to the nunber of supports 24.
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operating the device 10 in par an i1 ndi vi vacuum errp 16
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connections.bFi ug e 15$h in a scgenatic representation a device for
perform 7§ "3 r‘?éf?ﬁba”? Sg:ﬁfﬂ?&r ARBeBARGR the Pesilipn & thersepasatian wallHs,

q . ‘ : 1,
accor dange \gbheraanoﬁe&qgé_\&%‘eem §&iling %rgg%@gﬁewﬁbgﬁeﬁ;ﬁ% ﬁ@g&ggéﬁ

, 3 ...,n are arranged in 30 serie ach er
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above thehambeser!21 20asn taffiled witththestordesgumdiny selutionsildd Li2nta drtebs
chanber én?pgdqol he chanber Iid Dl is pushed over the chanber 1 by means of
the guide’ | "C. Next, a vacuumis created inside the chanber 1. Follow ng
the conpletion of the vacuum drying process and the air flooding of the

chanber 1, the lid DL is noved back into its starting position. The slide
box A cahn ehiéfist peocass: #apa)tthefbiologicahsatwies atmapplied to Bhivagdintensiandl B.
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One can see that the same working steps as in the device 10 shown in
‘Figures 1 to 3 can be perfornmed 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 specificgfor each reaction .(cf. Figure 5).
-12 I nl anot her enbodi nent not shown the individual" chanbers of the device
can also be arranged in a circle within a so-called carousel. -13 Dr. .
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1, char agbriticnedwith driiRll ion concentrations and/or salt solutions and/or metal ion-
10 containing solutions, it being possible for the salt solutions to contain dissolved
salts of picric acid, gallotannic acid, tungstic acid, molybdenum acid,
trichloroacedic acid, perchloric acid or sulphdsalicylic acid.

-In a next working step the separation wall 18 is pushed back into its starting
15 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 samples
20 are dried for a first time in accordance with a process step at). 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-
25  precipitating or denaturing first solution L1 is applied to the biological samples and
the supports 24 at a firs’; 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



a drying .of the sanple takes place between the process steps a) and b) as
--14 process step al) and/or between the process steps b) and c) as process
step bl ). 3. Method according to claim2, s characterised in that the
drying of the sanple takes place by neaps of air or vacuumdrying. 4.
‘Method according to one of the above clainms, 'characterised in that 10
after the process steps ' b) or bl ) as process step b2), the sanple is
frozen. Hfluancedd Husowdy rthet pratemsobetdrae abovegehadusly advassibie@rfosetei n
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10 lowered to and set at -20°C using the temperature controller 14", As the biological

samples are arranged in the gaseous phase of thé organic salvent 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 quui'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 acetone is used as an

organic solvent. Thereatfter, the slide box 26 with the biological samples is lowered

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

20  protein-precipitating or denatdring first solution L1 is applied further to the

t_)iological 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 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



10.- Method according to one of the above claims, characterised in that
-after process step d), the biological sanples are subjected to a protein 10
and/.or nucleic acid determnation nethod and/or a protein-chemn cal
separation nmethod and/or a nethod .forphe in-situ analysis of cell
structiures. 11. Device for performng a nethod for preparing biol ogi cal
sanples for is analysis according to one of the above clains, characterised

in that @e8indenevithite aichpbihesvaguyraduimprs. Hewaer, 'Et%‘%alangos?blieemt ve
he bi ol ogi ; I i ; upport and a east one
Eererpelrgt St?éea cl)rr@r%o e&%g%@%l’tﬁﬁ? %P%Jre t@gﬁ'ﬁggﬁ'ﬂjhg and adjusting the 20 '

tenperature inside.the chanber (12, 20). 12. Device according to claim 11,
characte 'seg in that the chanber (12) can be closed with a lid (36). 25
13. Devi c@tdbe ambagment af dhasdeviced 01als0 @lawadiarondy @nenselution tietalbei ce

 Chanver (RsEoBRt 8oPREARECOY AHEBA RGP, (7 TN 20008 SRaRMSe 1N
char act esiraglangoushafiled inldnd Femevéd bastatiged i nsi de the chanber (12, 20)

at | east one separation wall (18). 15. Device according to claim 14, s
characterised in that the separation wall (18) can be renoved or shifted

manual | y o] i +16. | ﬁﬁ | e | ai 110 15,
10 charac &%Uﬁﬁa@aéasssé@grtgﬁ%%a gﬁgﬁ)ﬁé ggpé%tﬁﬂw%&?ﬁe{%% %g}ﬁlﬁ‘éd in
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15, is characterised in that _ _
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 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 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 paraliel. 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 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
.., 1o be closed with corresponding lids D1, D2, D3 ...,Dn.



several chambers (12, 20) are arranged above one another. 18. Device
-according to one of clains 11 to 17, characterised in that 20 several
supports (24) are arranged on one or several sanple slides (26). 19. Device
according to one of claims 11 to 18, characterised in that the individual
‘procesis steps are executed and controll'ed manual Iy, sem 2s autonatlcally or
automatically t he device (10).
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15 accordance with process step b1). Chamber 4 serves to perform the process step
' c), i.e. another application of a prbtein-precipitating'or denaturing solution at a
second temperature'Té, 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 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 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 ahd 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 solfution 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/br 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 anélysis 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 controling and adjusting the
20 temperature inside the chamber (12, 20).

12. Dévice 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 élaims 11,12 or 13,
characterised in that
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: 15.  Device according to claim 14,

5 characterised in that

the separation wall (18) can be removed or shifted manually or
automatically. |

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 accordmg to one of claims 11 to 18,
characterised in that '
the individual process steps are executed and controlled manually, semi-
25 automatically or autormnatically by the device (10).



