Lysis, binding and/or wash reagent for isolating and/or purifying nucleic acids
Field of the invention 5 The present invention relates to a lysis, binding and/or
wash reagent and to a method for isolating and/or purifying nucleic acids.

Said H4&Ps280%44 Hi/or wash reagent and method Rfed (5% e0RIPHELES

Suita us di S ck h

pot e i W S L e S
and/dPBurf f%n@%t%l&k%&d@%h‘éﬁ as deoxyribonucleic acid (DNA) or
ribonucleic acid (RNA) from cells, cell cultures or virus cultures. In this
contexiglcctEsaiealvengtiods for isolating 20 nucleic acids, many of which are
aarried out manually, are based on a one-step method which involves

carryipg out an extractio after £ addition o an aqueous buffer and an
organ Bxfaetant. thve'ﬁ WeilSLE remdin %S{?fe h ells phase and may
be isGRELRS atEED5 BROBMAY aRRIHEs& WhRINDntaIndSoiBSIred
accorapdoyinystisgameedciasdoasn readveeisT hbselimgpthods firstly use

normahy/aarmidsargasigextragiats seetbas m@rowmgrawenol, and _
1?@00@%/ ﬁ%\%q,t EgB @Sggr“ar%gé% égﬁr{eyrﬁ%éﬂ e aqueous phase which

contains the nuc 8ic acids and nee oved in further purification
steps. As a result, an alternative method has gained 35 importance in the
prior Backemmispdkednyandigiective adsorption of nucleic acids to solid,
mostly mineral supports such as silicon dioxide. The binding principle is

basee 0 grisvareiRie RiIRdiRYQf Wenultiplicity of metho ds
15 for isolating and/or purifying nucleic acids such a S
deoxyribonucleic acid (DNA) or ribonucleic acid (RN A)

from cells, cell cultures or virus cultures.

In this context, “classical” methods for isolating
20 nucleic acids, many of which are carried out manual ly,
are based on a one-step method which involves carry ing
out an extraction after the addition of an aqueous
buffer and an organic extractant. The nucleic acids
remain in the aqueous phase and may be isolated aft er
25 the organic phase which contains undesired accompan ying
substances has been removed.

These methods firstly use normally harmful organic

extractants such as chloroform or phenol, and secon dly
30 water-soluble contaminants remain in the agueous ph ase
which contains the nucleic acids and need to be rem oved

in further purification steps.

As a result, an alternative method has gained

35 importance in the prior art, which is based on
selective adsorption of nucleic acids to solid, mos tly
mineral supports such as silicon dioxide. The bindi ng
principle is based on a reversible binding of the
nucleic acids under the influence of “chaotropic” s alts



nucleic acids under the influence of "chaotropic” salts and/or alcohol to the
silicon dioxide surface. In a multi-step method, various solutions or mixtures,
usually lysis, binding, wash and/or eluting solutions or mixtures, are added to
the nY¥2i0R8d4bHtaining 5 sample,Zand in a findl AléEPS¥BIREOSurified
nucleic acid is eluted from the support which has been added in the binding
step ahte/asesindinebasic riEsPlstiBe R iaiodgisbased on the 10

cells, in particular the plant, animal, human, bacterial gr viral cells, being
yeed e oB Al il SR oa e it & ysie

buffe Rt M%ﬁp%ﬁﬁ@%eﬂ@sb‘saﬂﬁ’é%rﬂl“@n’?ﬂhé%"&i‘@closed buffers and NS
methodfuituyeincpeelrdaechate tidsrofcielsioioiczddaimiple. Known lysis  ng

kBiffeafripal ety isantrial the utfasipnineolyemgethyiene sorbitan leic
m°“%@}H%%ﬂ\é’&%h?ﬂ%eEGE’P%WWHF&‘.‘%@S%%&Q”VG”'”9 d in

contaminatigns into a 20 soluble or stabilized state during cell lysis, in order
o re TR B HERAHE R R acid
Disadvantageously,lysisbufferscontaining polyoxyethylene sorbitan
monolderdiesi¢ weeni20) afreath nokestade dubagestooagéehd-or example, the
11 degirases, A pailicitar digadvapiage igdhsafact taaidhe yield of the
isolat ic acids | r,stor en these lysis buffers a
used.ggﬁ%%ﬁ%ar diéﬁa} \Egﬁlgd&l‘%ﬁ%g %ggt #1)5 ﬂ%}"é uates 30 containing nuc%%ic
acids He¥pagid, i%c‘é???g e [Sreleripsuhatet idiith&ions which may
interféfeismitifeuntiuchudisgents the esdiated nucleic acids. It was therefore an
object of the present invention to 35 provide a means which overcomes at

18ast pRe gfitie ahoysmanianed; disadvaniagesliiarier art and in the
procel‘lss.has Is, bin in.%i%n(lj/orw shé)ro erties which are as good or

lysis
bettel WIHEEINE! FRIFIRIRAE RG] BTIPRE. binding andior wadl?™"
reaga¥tiaccOiiREPto ERAHEAINT tHeoptaiSenti®/ertifRG&ordingly, a lysis,
bindimylgoxyethylesie reatyéat isriopoaiced, @ovepneingP).al least one his
ChaolsQRiGRAMRALKY f8f IRRReANfyRidfraRaERMNE preferably to a
z‘i?'eC&%‘PEB‘?é“HF%%BME’&B%‘E%‘E@'&&mg cell lysis, in o rder

to remove them from the nucleic acid.

Disadvantageously, lysis buffers containing

polyoxyethylene sorbitan monolaurate (Tween® 20) ar e
25 not stable during storage. For example, the pH

decreases. A particular disadvantage is the fact th at

the yield of the isolated nucleic acids is reduced
after storage when these lysis buffers are used.
Another disadvantage is the fact that the eluates

30 containing nucleic acids are opaque, indicating the
presence of contaminations which may interfere with
further usage of the isolated nucleic acids.

It was therefore an object of the present invention to
35 provide a means which overcomes at least one of the

abovementioned disadvantages of the prior art and i n

the process has lysis, binding and/or wash properti es

which are as good or better, if possible.



10tris(hydroxymethyl)aminomethane(TRIS),
N-(tri(hydroxymethyl)methyl)glycine(Tricine), N,N-bis(2-hydroxyethyl)glycine
(BICINE), N-(2- hydroxyethyl)piperazine-N'-(2-ethanesulphonic

acid) (MBRESY/BisE@Zine-1,4-bis(2- 1$ethanesulpheriEBERNYOHERES,
N-cyclohexyl-2- aminoethanesulphonic acid (CBES),
2-(Nmorpholino)ethanesulphonic acid (MES),

3-(Nmorpholing) ropAnes honi acu??M PS nd or phosphate buffer nd
20- ei?ﬁzegstg ?% ﬁ'(e‘é E%e/ne %S'S ngﬁn% ?o?gléa su'/rr/g\ctant selected fromah

the gFSBB%rﬁB?&ﬁ '&%6‘?5/ BinY18h 18t/ SReMOIRYREH on.
polyoigedigieaiyalrylyhisnyéiHimaraiidfor wash reagent i s

®lyopirtiaee nsoppiiengpropyleneblock 25 copolymers in the range from 8%
weight/volume to 1 50% weight/volume, based on the total volume of the

reagent. The term "lysis, bbndln and/or WasH reagent" means for 30 the

purposes of tr'r‘é 8 é)rrr‘ﬁﬁ 8Hi é’é%?gq at are lysis reagents, binding
reagents or walsh ﬁ%%?éen%‘,ean@léﬂf% re2RjeResNdhicHPrREf Y as lysis reagent
and also as bindeigatedgent frooh also #ie washgreagent. Blorpsgagifically, the

igrm "lysis, brnc{m@mgggmgm|%mhdﬁ@ans for the pygposes of the
present inventi bi reagents and/or
wash reagentsq\lf ﬁ&zﬂﬁeé}s} RW%?Z ﬂ?@ggﬁent Qﬁgg?r for the purposes
of the present inVAhH &@r}yéf%%ﬁhrd)amm? \A&éﬁ'ﬁi\% eM:Fhe term
"chaotropic conﬁp’d[md'eﬂwbh@mml@*@m@o@wﬁe@ﬂthbqﬂresent invention
compounds whigtidjct in a dgRERESY fashiongmipepsotedns, angsyehich in
particular destr%mgeege%ﬂ%%rlégwe(p ,Jgggp ‘Naé%ldﬁléﬁh rLs based on the

formation of hydro enﬁl% The term "Quff er und ans for the
purposes of theaﬁrr] 5 W@H E&mpoﬁﬁ S wh %8 provic bufferrng or
pH stabilizationBPEAHiR8IR-eRWRIMENIC acid  (MES), = 3-(N-

morpholino)propanesulphonic acid (MOPS) and/or
phosphate buffer, and

20 - at least one polyoxyethylene-based non-ionic
surfactant selected from the group comprising
polyoxyethylene fatty alcohol ether,
polyoxyethylene alkylphenyl ether  and/or
polyoxyethylene-polyoxypropylene block

25 copolymers in the range from > 8% weight/volume
to <50% weight/volume, based on the total
volume of the reagent.

The term “lysis, binding and/or wash reagent” means for
30 the purposes of the present invention reagents that are

lysis reagents, binding reagents or wash reagents, and

also reagents which may act as lysis reagent and al SO

as binding reagent and also as wash reagent. More
specifically, the term “lysis, binding and/or wash

35 reagent” means for the purposes of the present
invention also mixtures of lysis reagents, binding
reagents and/or wash reagents of the invention.



The term "phosphate buffer" means for the purposes of 15 the present
invention phosphate salts such as dihydrogen phosphates, for example
potassium dihydrogen phosphate (KH2PO4) Or sodium dihydrogen
phospHat @ RRILPH84), and hydrogeft phosphate5 GbfEs2PRBIE268ium
hydrogen phosphate dihydrate (Na2HPO4 - 2 H20) Or 20 dipotassium
hydrogien RBRAPPAIGy M URSSeEINR PhERPNGIR-BAKS MAY ligwise be used.
Anotheréscgn mon. 'hg?psqgliﬁibaiﬁer isd?(l;%v((i%@]or%pha%e buffered saline), which
containg sodium chior e, 2 %EH] poEassmm 8ﬁl%ride, and KH2PO4. 25
The term "nucleic acid" means for the purposes of the present invention - but
is notTimitsdinto “chaaiien @ esferadind oaeadsifathepueiesd or circular es
rpicleis agids isieclei@s RdMetiBhpadiepiaimRNhiciRNE, 39 mIRNA, SNRNA,

tRNAHORNAPHBAR RS, BN As PRI BNA fadithe like, synthetic of,,
modified nucleic acids, in vitro tra cr;EéS, for exa}%ngle oligonucleotides, more
specilESp ARG RL P& B IS, poR. nucteic acial
labellBaSRAHP B XPHBAIO RS, hsiiedrINeREScent dyes, methylated nucleic
acids or "PNAs" ("peptide nucleic acids"). The term "surfactant" means for
Ibeb ptﬂrﬂ?ﬁ@ﬁﬁ_{jﬁ?ﬁfé\f Q:%ﬁﬂbﬁdﬁ%ﬂ“ﬁ’i%%ﬁéﬁ@h@i‘%‘?p@é@@bsur‘:cf%[(;]e'aCt'Vef t
substance e y eans.for urposes of the presen
inverf@o%n §E:ec%r%ﬁls éﬁ{}/lght{%%ch%ﬁg@%ugqﬁgo?ﬁ%@ 6 _03292 §zf?§)/?)§neatoms,
prefe%?@%oéﬁ%%Bﬁzﬁwﬁ‘s?fﬁ@f%%ﬁﬂﬁﬁf%'% 18 carbon atoms, -
particularly preferably 12 tol8carbon atoms. 10 Preference is in particular
givenTeateaotpissfingtd 2 fbritnenids earhne ptopisedithough the fattyof

M e e AR e gl
inven @x%ﬁq%.rzméﬁ&%%g%ﬁmﬁ?n%éﬁﬁ'Hvéfih?ﬁp an integer frdHD
to 150hRRRABHreiSFbIgRfam Pto FdiumIl fAFEFaeReralIPSRRNS to 80,
and niWatpRIrabiy Apdriege pbematiat §,dor 2x8mpledsodiro 8, 9, 10, 11,
12, éﬁyét%gb’?m 1gh$3pﬂ§te19dﬁ@d2é{e22(l‘§§’ 24, 25%2(2? 28, ﬁgq%’ g%r
%5 Snfedion Boihelt: dhdibrite e ondfgs ol 00 20 O
72, 78hesphale;gakis, may, Bkewisgobg 1 Ugsd.gAngiNelsCamng ‘sg ‘g9 90, N
91, 9phgsplwategbufier o, B (tesphete 1oHfered, selne)os, 106, 107,
108, #086H.1QohIng 120didn 1 lhidride, 1162117, 118, HOQ] 2@ otakidin2,
123, 120, 425,426+127, %3%‘.129, 130, 131, 132, 133, 134, 135, 136, 30
7,138, 139, 140, 141, 142, 143, 144, 145, 146, 147, 148, 149 and 150.

olyoxypropylene” means for the purposes of the present invention an
HO-(ER2aYPC RYERItRE dvitRGRBRIFR] BSpPAYERESS &h integer from 10 to1€
90, furtheemqirefeealtign — but is not limited to — natural ,

preferably isolated, linear, branched or circular

nucleic acids such as RNA, in particular mRNA, siRN A,
30 miRNA, snRNA, tRNA, hnRNA or ribozymes, DNA, plasmi d
DNA and the like, synthetic or modified nucleic aci ds,
in vitro transcripts, for example oligonucleotides,
more specifically primers, probes or standards usea ble
for PCR, nucleic acids labelled with digoxygenin,
35  biotin or fluorescent dyes, methylated nucleic acid s or

“PNAs” (“peptide nucleic acids”).



from 20 to 80, still further preferably from 30 to 70, and most preferably n
being an integer selected from 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22,23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41,
42, 43VQLZ09/ BB, 48, 49, 50, 51,52, 53, 54, 5%, BEPRPOSE)HZ660, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 580, 81,
82, 831848 86uAZcBRrSHBRALGorT HSINfRIRRIRN S eeight/volume”,
% (WelghHyolmEuBr nidWIKL mGens fafdns Puposes of the present
inven%on? & information of grams of surfactant per 0160 mi of reagent or
comp¥EB USSR Rple. Surprisingly, the lysis, binding and/or wash
reagents of the invention were found to have improved stability during
storagee B, fRitexaoupiel Iranbinsingel puapekes wash reagents of thehe

inveng%gﬂgyimignst%@qgg q’r’emggfté’r%ﬂﬁiﬁt [ tegpperature for three,
preferably six, manths, further prefergbly at least eight months. More
speci%(?g?l/ﬁ I%Tg%bﬁ?tﬁﬁ?& aﬂafﬁ?’mgﬁefégae%@oo%%é:#b%ntion may also n
have a@Rhle 20PeIsPHaIYstordl aft@levied E@METatdEE N for example at
50C, partsavergl wpeKsergirigferably for séderatamomihs aldiisshas turned out to
i}? advainiagrasIsSonlysiziinging\andier wiashdigaasnis, since pH |n§tab|I|§/
is 25 SHSpepte tool?e fgnl?aer%gg tgt épr%oc&m%e%%e 9{ cog@ymmaﬂons in the
eluaté obtained after isolation, which contains the nucleic acids.
PolyA§ehifeiBaadby ANt sAPhMaFRL e rdB9Y0 8 ording to the
invenpigiespdp sigioxgta jisiyeefedlyolicohol ethers.  Examples of suitable
polyoxyethylene fatty alcohol ethers are polyethoxylated lauryl, cetyl, oleyl, or

A L M e B T i
comOHERTYIAG i o 16 TEII A HGEAS R

an integer from 2 to 150, further preferably from 4 to
120, still further preferably from 8 to 80, and mos t
preferably an integer selected from 2, 3, 4, 5, 6, 7,
20 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 2 1,
22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35,
36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49,
50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63,
64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77,
25 78,79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91,
92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103,
104, 105, 106, 107, 108, 109, 110, 111, 112, 113, 1 14,
115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 1 25,
126, 127, 128, 129, 130, 131, 132, 133, 134, 135, 1 36,
30 137,138, 139, 140, 141, 142, 143, 144, 145, 146, 1 47,

148, 149 and 150.

“Polyoxypropylene” means for the purposes of the

present invention an HO-(CH 2CHCHO), unit, with n being

35 preferably an integer from 10 to 90, further prefer ably
from 20 to 80, still further preferably from 30 to 70,
and most preferably n being an integer selected fro m

10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23,



5 According to a particularly preferred embodiment of the invention, the
polyoxyethylene fatty alcohol ether is selected from the group comprising
polyoxyethylene lauryl ether, polyoxyethylene cetyl ether, polyoxyethylene

stearyVEXREPUHRHIBBBRolyoxyethyleneblooleyl ether CT/EP2009/056268
Polyoxyethylene-basednon-ionicsurfactants,in particular polyoxyethylene

fatty algopw| gghers, v tumesh ogbtahesadvantageous for a broad rangg of
15 applicatio ithin the present invension, Imyproyed stability during starage
can t%gbgéégﬁé(\jﬂlhh %Ttﬁ%'ulgﬁr’va%\ ixgéig,]}bi[{r%ir@?a%/or wash reagents @’f‘
comp?%iﬁgo"b'iﬂ‘feﬁ%gﬁp%ﬂn%% Er%fég)a@ﬂr &ebte@from the group compr%'i_’mg
tris(hp@r4ra8ile)atindmeéthdde (4 R1S) /6, 77, 78, 79,
20N-@0(madmxysectn|ps edey Bglyen ed seingd.N,N-
bis(2-hydroxyethyl)glycine(BICINE),N-(2-hydroxy-

ethyl)piperazine-N'-(2-ethanesulphoni¢ acjid)(HEPES), )
piner AU IO <h AN g valum e
N-cy@bhé&ky {WamimerARafEs ishonieases (ORINS) wegents

mor p hmokmeiet henee sufipicaticaciof( M ES)s3-¢N surfactant pe r
morpﬁl@mﬁvquea@@ﬁm*&m’ﬁ%@iﬂﬁ}«ﬂ@&%}@?ﬁlﬁ&phosphate buffer. The lysis,

binding and/or wash reagents of the 30 invention were found to have
advantageous effects in particular with a content of polyoxyethylene-based
nonioAt RN S [EERd RN eh & PRI A pFRIEE Dolyoxyethylene fadfty
alcohel Bthdnvpotimxyears/lonediio/ipmenynetheedasialil polyoxyethyleneityds
polyoayprgpyteneddockraapolyarersiartgerangsidrominddfy (weight/volume)
18 1 SO0 MGG YoldRIRy BRFR AR HiB Ay RDS &f the lysis, binding,

and/or wash reagent.
p|}/|V aurmggstorage at room temperature for three,

preferably six, months, further preferably at least

eight months. More specifically, lysis, binding and lor

wash reagents of the invention may also have a stab le
20 pH when stored at elevated temperatures, for exampl e at

50°C, for several weeks, preferably for several mon ths.

This has turned out to be advantageous for lysis,

binding and/or wash reagents, since pH instability is
25 suspected to be connected to the occurrence of
contaminations in the eluate obtained after isolati on,

which contains the nucleic acids.

Polyoxyethylene-based non-ionic surfactants preferr ed
30 according to the invention are polyoxyethylene fatt y
alcohol ethers.

Examples of suitable polyoxyethylene fatty alcohol
ethers are polyethoxylated lauryl, cetyl, oleyl, or
35 stearyl alcohols which may be used alone or as mixt ure.

According to a preferred embodiment of the inventio n,
the polyoxyethylene fatty alcohol ether comprises a



If mixtures of surfactants are used, the concentration information is preferably
the total surfactant content, for example in the range from 8%
(weight/volume) to 5 1 50% (weight/volume), based on the total volume of the
reageffO PRRHME&HLFRed out to be adVantageous PGTARCAPROMBP GRS
reagents within the present invention. 10 Preferred polyoxyethylene fatty
alcohghither AEe eBIApYIAE WM%Cﬁ% ofeorstegayhgicohols selected

fromt rou com r| n ‘goxyet ngrtelﬁ%leth ? IrTﬁ)(ﬂyoxyethylene fo
cetyl poI t he's eary her and/o yoxyethylene oley

ether15q?(tfe'fer%gbbﬁ)ély&@ethylene fatty alcohol ethers are selected from the
group comprising polyoxyethylene(4)
20laundesihding aly @ty prg(gtaradath®iodiment of the
DO'VOM%MH”%%) bp&r(%f Haxyst yé‘?étﬂ{&p)ether

cetylet oly enée(20)c etylethe xyeth Iene stearyl ether
ol oREE %é[ G SRS g@%@t@% Biher, 25
ponoW’éYIHylen@(Q?bleyl &HUQW@%%hylerﬁty ) ole§t&her,

polyopyiythwletig(20¢ ottyasihetraard/angiy poigtxylethg(d 00) stearyl etherne
19e w@bgfﬁeﬁ\ere indicate the average number of ethylene oxide units. 30

Particularly suitable according to the invention are polyoxyethylene fatty
alcohol ethers sold under the trade name Brij(r), for example by ICI

SurfaBei¥eY RUxIARRsEBREHtabl AT RS ethy RYIEASIARIS: 35 dBlyoxyethylene

cetyl,peoticoigietbylicne etleyleae gatoalethgleethstearyalcohol ethers are ve
prefetablyseadactes fb@rratlneigrmggmpriséng)mkyombykane@) lauryl ether

f@rlj(gagkagglygxmmMeﬂ%z M eihst &1 hanineglyoxyethylene(2)

g(e)glo%%{h g:le (#éé%i% § ?ggéfo\)ggt}/lethe Brlj(r)56) lar

polyo¥iéth @ﬁe(bmégttyetﬁértswrengeagents comprising
buffer compounds preferably selected from the group
comprising tris(hydroxymethyl)aminomethane (TRIS),

20  N-(tri(hydroxymethyl)methyl)glycine  (Tricine),  N,N-
bis(2-hydroxyethyl)glycine (BICINE), N-(2-hydroxy-

ethyl)piperazine-N’-(2-ethanesulphonic acid) (HEPES ),
piperazine-1,4-bis(2-ethanesulphonic  acid)  (PIPES),
N-cyclohexyl-2-aminoethanesulphonic acid (CHES), 2- (N-
25  morpholino)ethanesulphonic acid (MES), 3-(N-
morpholino)propanesulphonic acid (MOPS) and/or

phosphate buffer.

The lysis, binding and/or wash reagents of the

30 invention were found to have advantageous effects i n
particular with a content of polyoxyethylene-based non-
ionic surfactant selected from the group comprising
polyoxyethylene fatty alcohol ether, polyoxyethylen e
alkylphenyl ether, and/or polyoxyethylene-

35 polyoxypropylene block copolymers in the range from
> 8% (weight/volume) to < 50% (weight/volume), based on
the total volume of the lysis, binding and/or wash
reagent.



5polyoxyethylene(10)stearylether(Brij(r)76),
polyoxyethylene(20)stearylether(Brij(r)78),
polyoxyethylene(2)oleylether(Brij(r)92),

polyoX{etRYReitt 408 eylether(Brij(r)$7), polyoxydtylénBeo0RIRR[268
ether(Brij(r) 98)and/or 10polyoxyethylene(100) stearyl ether (Brij(r) 700).
Suitable polyoxyethylene lauryl, polyoxyethylene cetyl,

polyo%yeth%leneo} fé/lo]%)(% a}/g)f(gaeité%g%l s grxﬁ:lﬁgzholsethers may also be

used as powders, stearyl ether powd%r

eth

(Bru(r'j‘ff’é'.ﬂﬁ}'Oﬂdﬁtﬂ@%@\?%@@é%?ltﬁérr f8nbirffthg and/or wash reag&hf of
the infeerekamplayibdiprowdeel Bgnysis, binding: &%/ 6rveightivadagentty when
used fo5a96latiig RN @NAHE), Makbinghnteletaavislanshowing a consistentie
good yeld of the isolated nucleic acids, even if the lysis, binding and/or wash
reagent has been stored at room temperature or at elevated temperatures,
for example up to 50C, for several weeks or several 25 months, while prior
art bquLi%;s,hﬁﬁp&m@ﬂaﬁlﬁuffé@ecé\%ﬁtﬁgeﬂb&ééﬁt P@tisHEW lower yields of '
nuclefordgsits ratige storaigen Ahpanesdar iadeaintage of the use of lysis, binding
19 and/or wash reagents of the invention is the fact that an eluate containing

the nﬁg%cr %ﬁldsgﬁ g(gg{hg[%x sllq OpAgHE; eg%%%ft(taé everal weeks or

severa IS therefore an advantage the eluate may

conta‘?ﬁhﬁéyclﬁtﬁfiIéﬁgfy&i’lsﬁﬁb’ﬂy PAGYAr %35 LEAMAUCRINNS, thereby rendering S
the fuseiegtede tibthe tlaatereoptardniprisnaudieiyQviekhwebstantially more
advamaggous lkegayse fushestiegngensumingetWO 2089644182-

ﬂé) ngﬁ?g&gg Qﬁng%wlflgﬂ;Qn g‘:&pgrth%lmgﬁ]y‘@nyleld of nucleic 4
acids mz)i/}/ k{ﬁ dlspensed

Preferred polyoxyethylene fatty alcohol ethers are
selected from the group comprising polyoxyethylene( 4)
20 lauryl ether, polyoxyethylene(23) lauryl ether,
polyoxyethylene(2) cetyl ether, polyoxyethylene(10)
cetyl ether, polyoxyethylene(20) cetyl ether,
polyoxyethylene(2) stearyl ether, polyoxyethylene(1 0)
stearyl ether, polyoxyethylene(20) stearyl ether,
25 polyoxyethylene(2) oleyl ether, polyoxyethylene(10)
oleyl ether, polyoxyethylene(20) oleyl ether and/or
polyoxyethylene(100) stearyl ether. The numbers her e
indicate the average number of ethylene oxide units

30 Particularly suitable according to the invention ar e
polyoxyethylene fatty alcohol ethers sold under the
trade name Brij®, for example by ICI Surfactants.

Examples of suitable polyoxyethylene lauryl,

35 polyoxyethylene cetyl, polyoxyethylene oleyl or
polyoxyethylene stearyl alcohol ethers are preferab ly
selected from the group comprising polyoxyethylene( 4)

lauryl ether (Brij® 30), polyoxyethylene(23) lauryl



Less preference is given to the lysis, binding and/or 5 wash reagents
comprising lauryl alcohol ethers of polyoxyethylene, for example
polyoxyethylene(4) lauryl ether (Brij(r) 30) or polyoxyethylene(23) lauryl ether
(Brij(NV85L0PRE4AR2 in a preferred 8mbodiment Rfké/ER0GHfRg&hd/or

wash reagents do not contain any 10 of these substances. In a particularly

Ere;egﬁ@ﬁgﬁh@@@ %o‘?@xQ@iMS’Pé}Eﬂ%t(‘il’)ﬂ%B@/II%E%ﬁ' gohol etqﬁr Ofltgel lysige
indi was nat polyo ylenedaugyether na
preferr%%e)d er%%%%x%%nylag ﬁg ven“?P(P )%4 gpoly§E>£<~I géthy%r}é fatty alcohol
etherRS¥BIYERY s e gro‘i?[%ompﬁ@]ﬁb pol)@f&@thyle’?@ cetyl ether,
polyoRgxilethylstee(R)l etheieany/or pellyexyett{ipei®e oleyRither. 20
Fyefepamﬁgjwﬁemmgoxy@t@ﬂgﬁneceg{hq@oIyoqg«q@ylenﬁepleyl or
polyo alco ers Igpted [@theg gup comprising
polyo Iene 10 yl ether I‘IJ(I’ 25p yethylene(20) cetyl
ether Vlﬂ Y%@}/ ‘f) yeth?%}‘le(ZO)gé%@iryl et@%ﬁru(r) ) and/or
polyoRYEIpenyte0s @iyl ethdeyBrij(red®)r PartBiii& pref@fénce is given to
polyopylythniletiyleat(B) opleglyozirethylBrg®le@diicaindl@thers, preferably

ﬁ?'eckﬁﬂbﬁfé\}'@tﬂwgayﬁcﬁ%ﬁﬂﬂ'@&QP{B%EeﬁbM}ene(lo) cetyl ether (Brij(r)
56), polyoxyethylene(20) cetyl ether (Brij(r) 58) and/or polyoxyethylene(20)
oleyl ethe g%béBr”(r) 98). 35 More patrticularly, lysis, binding and/or wash

reageit E&BWY@WQH%?\H% MBWM?&@ethylene fatty al&8hol
etherpolyopaeidyiene olyaryethplenepalyoxgetyiena1g3tearyl
11 P@E&BE@W@%&@&@@M@MWMGVV&&@&@%@ydaalcohol ethers, biple

P3ISeR BiR r?é‘%l by aRAIEHIRMY S0QS Ykt ssolated nucleic agigs, in

partlcular V|ral ore specifically, both use of a freshly prepared lysis 5
and/or binding reagent containing polyoxyethylene cetyl alcohol ether and

use aftepPbeveraVARIERS, il pEIficIBIS sVBFNINGNEST ovadtage at 50C for
isolatregdeNA df epatitisrBonrusdiB)é) weredrdphgingbifound to produce a

markeghifraageryiRbA Geigdrmt DNRein GesapasisrpIAth lysis buffers  ng

ﬁ?ntaé 09, a&\(gﬁﬁ}éom]'@é%n&%ydgr %grgghl &partlcular advant gﬁs

the yS|s nding rea ento ention ecause Hepatitis B vi

(HBVYFS AR &S Héed'i?ﬁ’&‘}ﬁ oW%l?'CTﬁﬁ' igven If

lysis, binding and/or wash reagent has been stored at
room temperature or at elevated temperatures, for
example up to 50°C, for several weeks or several

25 months, while prior art buffers, in particular buff ers
containing Tween® 20, show lower yields of nucleic
acids after storage.

A particular advantage of the use of lysis, binding

30 and/or wash reagents of the invention is the fact t hat
an eluate containing the nucleic acids is not or on ly
slightly opaque, even after several weeks or severa I
months of storage. It is therefore an advantage tha t
the eluate may contain no or at least distinctly fe wer

35 contaminations, thereby rendering the further use o f
the eluate containing the nucleic acids substantial ly

more advantageous because further time-consuming



15 reagent of the invention is particularly suitable for isolating viral DNA.
Furthermore suitable are polyethoxylated lauryl, cetyl, stearyl or oleyl
alcohols which are available, for 20 example, under the INCI names laureth,
cetetNV@ARAH ## Bléth. Examples-ckGurthermord>Sultath 8089 85(aeSd
dodecyl, lauryl, cetyl, stearyl or oleyl alcohols are available 25 under names
selecipflifitamblIsHRSPIEAMRIIRIRY I elisR: lBHrathidiclaureth-23, ceteth-2,
ceteth-zg stearethdIS %tesaergthi-t%o, steareth-20, oleth-2, oleth-10 and/or
olethJ0° %81 @GRﬁerppei%rrec%olyoxyethylene-basednon-ionic surfactants are
polyoxyethylene alkylphenyl ethers. Preference is given to polyoxyethylene
alkylgressy begfesenbavingisanalioy tigoypisohtadiiggeindm five to 15 carbonor
aomgygeieferadyymentabiiigising 1gsboacdhatomperirtber preference is
given r < - opps, more particul
branc@%ﬁ rg %ﬁ?g gg&@%%%?gﬁ{ggg%?é@év%&%/lMl&- 13W
-PCT obd/bb6 B%r%%W%W )é?é} [ B%I%} ps and nonyl '
group8niP a3mefEReiglerabddlimatietsriae pdrEBRCHtets polyoxyethylenehe
alkylphsinybettienisselectedshomeatienty aloprampnisiing polyoxyethylene any
IU’“Y'@PE‘ﬂ%d@heé@%?e{ﬁéé@'y%ye&hymﬁ%@w'BF@BWe@ther- Suitable
POly Ox¥GINISAR DY 'ﬁBW 8#.}%%1%% %%H?Fhé/ dje isooctylphenyl ¢
e, erthe tr

ethers are obtainable, for'ex m/p un ade name Igepalt, for

examtﬁl‘:é frgﬁ%A@ding and/or wash reagent is not
polyoxyethylene lauryl ether.

15 In a preferred embodiment of the invention, the

polyoxyethylene fatty alcohol ether is selected fro m
the group comprising polyoxyethylene cetyl ether,
polyoxyethylene stearyl ether and/or polyoxyethylen e
oleyl ether.

20
Preference is given to polyoxyethylene cetyl,
polyoxyethylene oleyl, or polyoxyethylene stearyl
alcohol ethers selected from the group comprising
polyoxyethylene(10) cetyl ether (Brij® 56),

25  polyoxyethylene(20) cetyl ether (Brij® 58),
polyoxyethylene(20) stearyl ether (Brij® 78) and/or
polyoxyethylene(20) oleyl ether (Brij® 98).

Particular preference is given to polyoxyethylene c etyl
30 or polyoxyethylene oleyl alcohol ethers, preferably
selected from the group comprising polyoxyethylene( 10)
cetyl ether (Brij® 56), polyoxyethylene(20) cetyl e ther
(Brij® 58) and/or polyoxyethylene(20) oleyl ether
(Brij® 98).
35
More particularly, lysis, binding and/or wash reage nts
according to the invention comprising polyoxyethyle ne

fatty alcohol ethers, in particular polyoxyethylene



Examples of suitable polyoxyethylene nonylphenyl ethers
andpolyoxyethyleneisooctylphenylethersare
preferablyselectedfromthegroupcomprising 15 polyoxyethylene(2)

nonylfe AP0SREA LR palt 00-210),-pgdlyoxyethyleRe(DF388ea/R5=93 ether
(Igepalt CA-210), polyoxyethylene(5) nonylphenyl ether (Igepalt 00-520),
polyoxyginyienesy sgess |Bh8n36|6§he%(&ﬁeﬁlté%wo)@yolyoxyethylene(9)

Sl oy e i
|

ether
00-728Y! a;%rymr%ﬂemsn@aﬁwahevrfﬁbm g¥BaltcA-720)and/or '€
polyosyettigathe (188 orsdpleéngletiastilyepedp2B8D-HSEH).
Furthgrigrefesnedinglyexyeth Wemaihiagesbiooxignis sudastants are etyl
ggg: gﬁqgeﬁl‘,glsg}%%?lycggj&gnog ¥ggIr;/eglﬁ)é(r.?)(r:Io( se\éenrgl weel(<)s 0 iolymers are also
refer ?8%@ p%%'é efgan rsefe%néeo%/ Vet tog % ?'p
polyoR@aRNEEnd2ply oY préigpatiésbldek d(hﬁb@lynﬁ@%vdf teSEmpirical formula
HO(O2ti0isu(0BH6 0ol 02 birtdi)add, o imesieked g facstatbe ywumber of ield
fwlyoxyetfylgnep s apd ébrﬁ%fﬁﬁd@ thgigp ny Q@er&fﬂé@%’oxﬂgipwe;e
units ti ge from to
f@é@ﬂﬁ@%@%@/éﬁédﬁéﬁlﬁ@&gq rhgpﬁgﬁg particularly in the&1
rangé’f’rﬁ'r‘?’rJ to PHYNRGEraBly i'the MaiRye IRHPY BIR9G % urther preferably
in thereaggotfrom Beo BEEestibiurttesapsefrigpigtitis’ iB adiinseger selected
from H8v4, 8, known to be difficult to lyse. The lysis
15 reagent of the invention is particularly suitable f or
isolating viral DNA.

Furthermore suitable are polyethoxylated lauryl, ce tyl,
stearyl or oleyl alcohols which are available, for

20 example, under the INCI names laureth, ceteth, stea reth
or oleth.

Examples of furthermore suitable ethoxylated dodecy l,

lauryl, cetyl, stearyl or oleyl alcohols are availa ble
25 under names selected from the group comprising

laureth-9, laureth-4, laureth-23, ceteth-2, ceteth- 20,

steareth-2, steareth-10, steareth-20, oleth-2, olet h-10

and/or oleth-20.

30 Further preferred polyoxyethylene-based  non-ionic
surfactants are polyoxyethylene alkylphenyl ethers.
Preference is given to polyoxyethylene alkylphenyl
ethers having an alkyl group containing from five t 015
carbon atoms, preferably containing 6 to 10 carbon
35 atoms. Further preference is given to branched or
unbranched C ;- to C qp-alkyl groups, more particularly
branched or wunbranched C g- and C o-alkyl groups,



56,7,8,9, 10,11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26,
27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46,
47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66,
67, 68Y@L009/ 44182 73, 74, 75, 761210 77, 78, P& BBPRP08DE2684, 85,
86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104,
105, %gﬁ.cwgnylo (S0 idddor 2y el Lnd 1. 117, 118, 110
120, 121,122,123, 124, 125, 126, 127, 128, 129, 130, 1 1 132, 133, 134,
135, 95%’ 15 - 137, 138 139, 140, 141, 142, 143, 144, 145, 146, 147, 148,
149 and 150, and most preferably "a" is an integer selected from 2, 4, 10, 20,
23, 400 5%, 7praiedred0.erpdgiment paftidhrarlynveti®nandeefrom 10 to 90, 20
mefepﬂwmmdmlmalmé&@tce%rfmb@kmmefw in the range fromyg9)

to 70g§6| Z); g{ﬁézablyo ;b%g |afRoernsh ﬁff’e‘ﬁé/ronétﬁg 11, 12, 13, 14,

15, 1 » ﬁ ja 9.30,31, 32, 33, 34,
35, 38N 38 gxyefyieng, i Clt ghylse 479&5“ %49, 50, 51, 52, 53°

54, SBPUQXWW%EF@”GO}"@M%Z 6@963, @!d ms@rysthyésg 70, 71, 72, 79318
74, Ts0061ylTher8)l 7 ®ti8ers81ar82, B3aBbBS, 86r 88x88)88 and 90, and most

ToefeaRlyr thel& A RERAS GEHRREdoir ek hpid fordBAGFSS, 67 30and 75.

Further preference is given to polyoxyethylene-
polyoxypropyleneblockcopolymershaving

polyokyempies @b supBRIeRAYopYRAYBBCRESY BRI Rint lengths, in whR' a
polyosygropylel@nietiyieaging fiepachBrbesy|polypiftgigleneaudits is enclosed
by twprgwmyethg&médockﬁdmvingq@de@@mntlmmﬁg@@other in each

%Qr%ﬁé?% %@#HM{&&%HW%N@(Q@QB&@%@&

14 P 8 Suitable lﬁ(‘ne po{ pyleneblock
copol Dtained Po ><IIE; u% ' the trd é/%&gme Pluronict or

Synp%ﬁée)fo@@xamstesﬁ%@m péﬁahhpﬁ&ebf(%ble al®
polyoyetRoene- pmmwtbpkdee@blocisoopkylphmﬁ aregihefierably selected
from fhee BERR PCCARBRSIS BB paTE)RIF 580 Q,g,{ r Eeﬁ400 10 Pluronigly

o ?%‘% 52!3&*.%"?95&%‘)3 e %L.Cé%%% e
eth er Igepal® CA- 6303/ po yoxyethylene(lZ) nonyp enyl
ether (Igepal® CO-720), polyoxyethylene(12)
isooctylphenyl ether (lgepal® CA-720) and/or
polyoxyethylene(100) nonylphenyl ether (Igepal®

25 CO0-990).

Further  preferred  polyoxyethylene-based  non-ionic

surfactants are polyoxyethylene-polyoxypropylene bl ock
copolymers. Polyoxyethylene-polyoxypropylene block

30 copolymers are also referred to as “poloxamers”.
Preference is given to polyoxyethylene-polyoxypropy lene

block copolymers of the empirical formula

HO(GH;0)4(C3HsO)p(C2HO)H, where “a” refers to the

number of polyoxyethylene units and “b” refers to t he
35 number of polyoxypropylene units, with the a/b weig ht

ratio preferably being in the range from 0.1 to 3.



According to a preferred embodiment of the invention, 15 the lysis, binding
and/or wash reagent comprises a nonionic surfactant in the range from 9%
(weight/volume) to 1 40% (weight/volume), preferably in the range from
10%(WEIHRBkHHEFD1 30% (weighthdtume), pRESIERZINCIRREGANge
from15% (weight/volume) 20 to 1 20% (weight/volume), based on the total

volumg-athgreagenic i ingdorangeirpiadefbesiment of the invention,

the chaoftroaﬁ)i: comp%nd 52 soqlr%m sqllt qL g%dmfurth m 25 salt, preferably
selected from’the ¢ group com

sod|uﬂﬁféﬂragl%daldﬁ?pé?ém%rm%ﬁ%|§9m§ﬂl§/d(f‘53?ﬁ6rlde guanidinium
thiocyatera gy diaidiniamitegeib sptatied, Bo/@ 8 ndixture of two or more Salts

tgereef. 7T I3 ghegtmopic corspeundsisigeferalgy @30 guanidinium salt, 20,
prefeﬁntﬁlyzge@ptgg f%nztyezgroigo %nying@gsguamdmlum hydrochlqﬂg
guan for g othiocyanate. In particula
comb%aégn %t; r’% aj‘{%\;@m% t%%ie Béj kfkgnt‘rl piC' ¢compounds and the ‘{8
polyo%§etylaheBasSSd rbrienrSsarfaetarm? 8s @drned out to be 62,
adval@agehesf@dysing8iras, cilisrandasaiting fGcleic acids from virus76,
zells. 7W@82%9@dlzg]18%21§3P@T@3§@0g;§0@@2@§ Suitable concentratieps
and a%‘jobjﬁtiﬁf Qﬂagér Cézprggo Bdidaa¥?\iar¥0%ependlng on the typelag’

samp S or parameters o ﬁi/? concentrations of the 5 chaotropic

com th%of‘%:\ri]ég fro Oli)%/l 39 ié]MlBaséagbrthhe total volume &f

the re@@eritlbeilrig géberdihp adivanfje die., Riddeddtfeelis given to the 25,

concasations ofghe 2hantmpig Tonyound of she 1gsisibinding and/or wash

18ageniheing in45e 1aH9LMON2, 143, 144, 145, 146, 1 47,
148, 149 and 150, and most preferably “a” is an int eger
selected from 2, 4, 10, 20, 23, 40, 55, 70 and 100.

“b” is more particularly in the range from 10 to 90 ,
20 preferably in the range from 20 to 80, further

preferably in the range from 30 to 70, still furthe r
preferably “b” is an integer selected from 10, 11, 12,
13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26,
27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40,
25 41,42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54,
55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68,
69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82,
83, 84, 85, 86, 87, 88, 89 and 90, and most prefera bly
“b” is an integer selected from 15, 18, 23, 40, 55, 67
30 and 75.

Further preference is given to polyoxyethylene-

polyoxypropylene block copolymers having
polyoxyethylene  and  polyoxypropylene  blocks  of

35 different lengths, in which a polyoxypropylene bloc Kk
having from 15 to 67 polypropylene units is enclose d by
two polyoxyethylene blocks having independently of one

another in each case from 2 to 130 polyethylene uni ts.



100.5 M to 1 8 M, preferably in the range from0.9 Mto 1 6 M. The
concentrations of the chaotropic compound of the lysis reagent are preferably

in the range from3 M to 15 1 7 M, particularly preferably in the range from4 M
to 1 6/XP 70¢EHHEE R rations of the-ckhotropic compd(FIPOPHEIF A

reagent are preferably in the range from 0.5 Mto 1 7 M, particularly
preferably in the range from1 M to 1 6 M. The concentrations of the 20
chaotgopi ompound of th sh re ent are preferably range from0.5
M to %lgqgcq\f partlcD ?e}/ ?y ﬁ%rargi{@] t%é/ Pangfa E‘fnomO 3 M.
Accoﬁﬂﬂ@'%“é’fﬁ)tﬁ@? pRSreRii@a o&?ﬁweerﬁa%%sﬂi‘dﬁ b‘iln%hng and/or
washtradgertreeniivicsicst lraStyonerbofé@r, dompuamglsefected from the om
goumampprising tris(hydroxymethyl)aminomethane(TRIS), N-(2-hydroxy-
ethyl)piperazine N' (2 ethanesulphonic acid)(HEPES),
3-(N I|no ulph nic acid(MOPS)and/or 30 ghosphate buffer.
Acco% B3 p t| a/eprgf) Ry EINRE OHR" w& binding and/or®
washides @ﬁp@m@geapqg@ggbly selected from the g roup
comprising  Pluronic® PE 6200, Pluronic® PE 6400,

10 Pluronic® PE 6800, Pluronic® PE 10300, Pluronic®
PE 10500, Pluronic® F127, Pluronic® F108, Synperoni c®
F108, Synperonic® F127 and/or Synperonic® F68.

According to a preferred embodiment of the inventio n,
15 the lysis, binding and/or wash reagent comprises a non-
ionic surfactant in the range from > 9% (weight/volume)
to <40% (weight/volume), preferably in the range from
>210%  (weight/volume) to <30% (weight/volume),
preferentially in the range from > 15% (weight/volume)
20 to <20% (weight/volume), based on the total volume of
the reagent.

According to a preferred embodiment of the inventio n,
the chaotropic compound is a sodium salt or guanidi nium
25 salt, preferably selected from the group comprising
sodium  iodide, sodium  perchlorate, guanidinium
hydrochloride, guanidinium thiocyanate, guanidinium
isothiocyanate, and/or a mixture of two or more sal ts
thereof. The chaotropic compound is preferably a
30 guanidinium salt, preferentially selected from the
group comprising guanidinium hydrochloride, guanidi nium
thiocyanate, and/or guanidinium isothiocyanate.

In particular, a combination of the abovementioned

35 chaotropic compounds and the polyoxyethylene-based non-
ionic surfactants has turned out to be advantageous for
lysing virus cells and isolating nucleic acids from
virus cells.



one buffer compound selected from the group comprising 35
tris(hydroxymethyl)aminomethane(TRIS)and/or N-(2-
hydroxyethyl)piperazine-N'-(2-ethanesulphonicacid) (HEPES). WO
2009M412899/16482T/EP2009/056288 The lysisPbihdiRg RR6AREh

reagent is preferably an aqueous solution.  According to a further preferred
embodiment, the lysis, 5 binding and/or wash reagent has a pH in the range

from 4 t more cularly in, the range from6 to 1 referably in the
rangeéﬁcozrrjﬁl;e to iofﬁ R{J‘ |8GI%1rI refern\:())lb%% thg? ran%gegngl%g t019.101In
prefeﬁ@ﬂ@ﬂﬁ%|W@hf@%9?§’§@d'ﬂﬁ’u%d'¥$nﬁ’ﬁ%‘? RESATEESent, in particuldr

the lysiaewienst, mhy fysthermiife hearcentratines, faefextiraple lytic enzymes,
i pagiadaoiier exaptled proteinassyK frgetease (e.g. QIAGENtProtease),
2ymolfse,dylgass S QRIPGRIFTS Cofl My SAElgRAIN. Ausggyme and,
ependin nucleases, for e DNase and/or ase. Lysis,
bmdn?&%%é}@ §¥HW@§§8H?S o?) éé gﬁtl(ﬁ‘] rﬁé’)‘?rﬂ)e R/Sl ?eagents binding
reageiRCENRIN @ dag) SheteipicRITRS ety 8fdhedyents, binding redifents
and/driméist) raadjentsvasihecayentideindudteithacrdsgerefiormobilized on a

fpatrix asesl @n oneqf NOopeRaBIY Mt Gampowads in the presence gf\a
25 cq%otrgg Tv‘compound preferentially in the presence of a branched or

unbranched alkanol. Preference is therefore given to the binding reagent

comprising at least one branched or unbranched alkanol.
The concentrations of the chaotropic compound of th e

lysis reagent are preferably in the range from >3 Mto
15 <7 M, particularly preferably in the range from 24 M
to <6 M. The concentrations of the chaotropic compound
of the binding reagent are preferably in the range from
>0.5M to < 7 M, particularly preferably in the range
from 21M to <6 M. The concentrations of the
20 chaotropic compound of the wash reagent are prefera bly
in the range from >205M to <3.5M, particularly
preferably in the range from >0.9Mto <3 M.

According to another preferred embodiment, the lysi S,
25 binding and/or wash reagent comprises at least one
buffer compound selected from the group comprising
tris(hydroxymethyl)aminomethane (TRIS), N-(2-hydrox y-
ethyl)piperazine-N’-(2-ethanesulphonic acid) (HEPES ),
3-(N-morpholino)propanesulphonic acid (MOPS) and/or
30 phosphate buffer.

According to a particularly preferred embodiment, t he
lysis, binding and/or wash reagent comprises at lea st
one buffer compound selected from the group compris ing
35 tris(hydroxymethyl)aminomethane (TRIS) and/or N-(2-
hydroxyethyl)piperazine-N’-(2-ethanesulphonic acid)

(HEPES).



30 Preferablyuseableareshort-chainbranchedOr unbranched alkanols having
from one to five carbon atoms. According to a preferred embodiment of the
invention, the branched or unbranched alkanol is an alcohol having from one
to five\ABNPEHMS235 preferably stfected from el frBEPIRARHR
methanol, ethanol,isopropanol,n-propanol,branchedOr unbranched butanol
Or pem@rlg&@ngfﬁau PAHERSI AR Ofe AEAIAO QRE A 2- o y an
17-P%‘lT/E 2998’6 6 68 Unless described otherwise, the definitions
"branced or unbranched alkanol”, in particular propanol, butanol and
pentanol comprise any consumable isomeric forms of 5 the particular
radic@iscanding foraefuthelayrbramed eintioditbeanhdhedypropanol comprisets,
rsPropmaMaddasipiean@adeanebechosnbridacheddutanol comprisesrom

isobutapol, 53?*1%%81@%&%&19%H%é’ﬂ‘%&éal%ﬁhed Or unbranchedg ¢,
n-pentanol and |sopegtgnol Prefer%lce

pentanol comprises, for.exa

o aivertts WBIRIF oIS S W 1A group comprisid miBianc,
etharRAI 68 [HOPBIRILERVYIR thiktideaetHeraof, and particularpidfereric8:is
given to using alcohols selected from the group comprising ethanol, 15

%ﬁoprwaa@f@r&f%mssummerqaé Ag&erdiade %r@é%reg em?lo?j'mlim Ofl
ei io r.unbranched alkano
in thg)ér%%Fl e[FI a%g olume t%ﬂ? Qg/esb Péz%a FUmI%e preferentially in the
rangéLfFEerW/eH%‘/SlﬁﬁFé( BLE 7808k %C ﬁmy in the range ftBm
50% bgriioliane fier 1e889tplsy \mmmaméédmtﬂa@eo(al volume of the binding
reageDiAZEMN PesteigmeancliyevBighieonienisnaspeinrcified, itis  ase,

£elf-ayident g, §9yrh§é< 4R, indperrihiehtRid rlbre and/or weightge
cont ts of the In ’glﬂ?l%al]aﬁ]égn ents aré chosen in such a way that the total

vqu 8%?6%' fents does not 30 exceed 100% by
volume or 100% by weight.
Lysis, binding and/or wash reagents of the inventio n

may be lysis reagents, binding reagents or wash
20 reagents, or mixtures of lysis reagents, binding
reagents and/or wash reagents of the invention.

Nucleic acids are immobilized on a matrix based on one
or more silicon oxide compounds in the presence of a
25  chaotropic compound preferentially in the presence of a
branched or unbranched alkanol. Preference is there fore
given to the binding reagent comprising at least on e

branched or unbranched alkanol.

30 Preferably useable are short-chain branched or
unbranched alkanols having from one to five carbon
atoms. According to a preferred embodiment of the
invention, the branched or unbranched alkanol is an
alcohol having from one to five carbon atoms,

35 preferably selected from the group comprising metha nol,
ethanol, isopropanol, n-propanol, branched or
unbranched butanol or pentanol, and/or mixtures
thereof.



The present invention moreover relates to the use of a lysis, binding and/or
wash reagent of the invention for isolating and/or purifying nucleic acids. 35
WO 2009/144182- 18-PCT/EP2009/056268 nucleic acid-containing biological
sampf¥OcdPRBfitidgdRe following meifod steps: &)W<RIPARIKIBRAS Bl
sample, b) immobilizing the released nucleic acid(s) on a 5 matrix based on
one or more silicon oxide compound(s) in the presence of a chaotropic

compauad.andior i branafieder unbranghed alkansly o, ed
optlona ywashingthenuc elcaC| 521 immobilized on the matrix, d)
optloﬁéIHPPéﬁ%@i‘f’% HEpI0ra R émaéd%‘)%ﬁ‘é’rleﬁ’r‘FyS|ng and/or anol

immodilizipentaeat aeivdrngt antheqnsesvable dsenigsic tanaier binding of
®Mpesitieitiearaprisingd.Stiaiderstorpenphadirapiheompound, and - algast
ggﬁl rﬁlﬁ#ﬁﬁ&%@&'e”g d?ﬂ%ﬁﬁd;;’t:‘ 'Bﬂfﬁﬂ?%’ @Ctanhs&#&aaﬂglfromam group
polyo%‘?@{ ﬁyﬁé alﬁﬁéj{g 3%&1%3%@2? o %tﬁﬂ%’éspolyoxypropyle%e
blockigepERMAbrssa- ot YRRy (1€ to 1 50%
weight/volunizabetsed orpdmaiodal votummséshe dompesimple5 The term

160MRBgsikRandNeaRts TRIKENRINRIOSPRfdidicBragergiaventon lysis and/or

blndlregﬁgmg%%lﬂgg selected from the group comprising
methanol, ethanol, isopropanol and/or mixtures ther eof,
and particular preference is given to using alcohol S
selected from  the group  comprising ethanol,

15 isopropanol, and/or mixtures thereof.

According to a preferred embodiment of the inventio n,

the binding reagent comprises branched or unbranche d

alkanol in the range from > 20% by volume to < 80% by
20 volume, preferentially in the range from >240% by

volume to < 70% by volume, preferably in the range from

> 50% by volume to < 60% by volume, based on the total

volume of the binding reagent.

25  When volume and/or weight contents are specified, i tis
self-evident to a person skilled in the art that sa id
volume and/or weight contents of the individual
components are chosen in such a way that the total
volume or total weight of the components does not

30 exceed 100% by volume or 100% by weight.

The present invention moreover relates to the use o fa
lysis, binding and/or wash reagent of the invention for
isolating and/or purifying nucleic acids.

35
The present invention furthermore relates to a meth od
for isolating and/or purifying nucleic acids from a



In preferred embodiments of the method, a lysis reagent of the invention is
used for lysing the sample. The 30 lysis reagent is brought into contact with
the biological sample to be lysed. One or more enzymes may be added
indep@4i@RfY/dfdke2another at varid8s time points; HERAR9AG 2R e use.
The sample may be in liquid form, for example in the case of liquid clinical 35
sampleRiidinieal-23mMAlRH Y/ NHRIGREERIR Al COBRAARNTS, such as stool g

samples wab samples, are usually suspended in suitable aqueous
solutig]ﬁs%}%\'\rn{]g%ﬁ%gasﬁtgﬁlss'is. Cell cultures are usually removed WO

2009/14418D VEH@ i¢/ RIPIOGISSFHEPRE from the culture medium before lysis,

but drying thesarmplizitenipreteieasedoideldin asksrases. In the case of

@mpletely drie¢haainpleasdar exanple lywphiiratesilidih saxigke is

reconstituted inmggluﬁpqﬁ@riﬂ(egégégrtgpre{argﬁ%ﬁmc for example
a

lyophilizates of virus standards, The samples to be lysed therefqre usually
contain some Ii&ﬁmpﬂrﬂgquafb%orreseahtriTH?ﬁ%éeoﬁ]pIéris H ﬂ%'ﬁ‘fq?ﬁfg contact
with the lysis re@lf@Aelin this respect, a method for isolating and/or 10
purifying ne}leptiacady fromaskample theuallynwuokailves adiggiss) composition
pghich contains |ysisoiagent ik ofenidiquid of the sample or of solutions
already adgg%ég 0§% Sr%iﬂﬁ{ﬁh &M%%&%%Jé’@% gg(yor binding composition”
refers for the purposes of the present invention {o a lysis and/or binding
reagent whitHEIE DU 2PHEH SBMAPILBIRS RGeS hAHEying nucleic acids
from a samjile dhel whiekanes cohtain fliysier IRpe®in duetiieg to lysis, 20
binding andé@mywashisaagemtriding:lysis and/or binding composition may

fyeferably gorgﬁgggtlgﬁg‘g{gy%@pggﬁgpw%gf the invention. According
to a further preferred embodiment of(@EPeé 25 method, the released nucleic acid
TPateShAp Rt

is immobilizedbn & Rafthebdy €8 8XIe compound in
the presenceRABMdiRGIRERHoiEBh dhehedrRHhtiEAMPFSIBEENCe is given to
contacting thelyysigetimdéoe30 bindatty reageralobtioé invenetmewith the lysed
sample. The bk garpasition ogRppansolutieare whickhiss was carried

t may be et le is bro in with the
Bnding roa ol SRR AR oM IhscplRElyC
compositiodpﬁ}ﬁefﬁﬂﬂﬁ d'BRding reagrtfs Wﬁi%'@‘f%\fcﬂ‘r{@%o'ﬁ’tact witha20%
sample conVgeigitidyBlemeohasesition. theOatebyalumegef the
20-PCT/EP2009©56268 According to a particularly preferred embodiment of
the method, lysing is carried out in the presence of a lysis composition and

o d'ql"ﬁzré‘n'r? CEHRdSHE M R RreseRoR " iRading sefposition.

presenf invention lysis and/or binding composition.

In preferred embodiments of the method, a lysis rea gent
of the invention is used for lysing the sample. The
30 lysis reagent is brought into contact with the

biological sample to be lysed. One or more enzymes may

be added independently of one another at various ti me

points, depending on the use. The sample may be in

liquid form, for example in the case of liquid clin ical
35 samples. Clinical samples which contain  solid

components, such as stool samples or swab samples, are

usually suspended in suitable agueous solutions pri or

to further analysis. Cell cultures are usually remo ved



5 immobilizing is preferably carried out in the presence of a mixture of a lysis
composition and binding composition. Optionally, the lysis reagent may also
be employed as 10 binding reagent at the same time. Further optionally, the
bindiyPe2ii fddPalso be employd8 as lysis reBgertPREPOGRHElY, the
binding reagent may also be employed as wash reagent. 15 The lysis and/or
bi”di'ﬁ%ﬁp’t%o%mﬁﬁé:%iﬁﬁsl?éfkﬁ@s}y%[é‘? ShRAiFpRlG gempound and at ¢
least one réfglxgx %tg‘%/llelnseéb lsi]%% I}lorrlﬁloosrtllgas%rfaf:t&mte selected from theCase
group comprisin po_y%xyeﬁ‘uy ene r1]atty alco}%o?'eﬁ]_er, polyoxyethylene
alkyl| g RiHENHiREr b5 oI BHIBREE PpEUAF opylene block €S
copoliraeanplthésraenpmsitintedl. 19a@ueigis/ solutiessterl 50% ior
(weight/\ioluree) phesasting, the totlavapineyebHik.aemepesition. If mixtures of
surfagiants aieused, Prpleraly s ot sUrRRIant gpotegrds, for 25
exampsléegaép the range from 0.1"/(g$‘\l/iyeﬁgtlf¥iolume to 50% (Welght/volumeﬁ in
total, HasEd 88”{%”@9&?%\%’% A _ Y BE)esﬁﬁ h'"rhe advantage of suth a
meth&aMHNesis| RiABCAG NG SOaeiyil MR IMRIBEIIFom a nucleic  Nt.
acid-contéhiengrespleciicabsamptaptbr éanmiptdgatinghaaod/an eluate containing
ibe nugleiGRFidsRaNad® aornly shelply eRagueiRien after several wegks
or Se‘ée'i;'? e %&giﬁéﬁaﬁﬁcﬁ% 'Q ﬁ&ﬁ@@&ﬁ%%%g’&&'%‘hﬁed temper "".t“resgj
35 for example, , When a lysis and/or binding compaosition comprising a
least SHECHIMFLRE LBFn IR aPleSQUURBSH B ¥thylene-based
non-ieditedidseidriaseeted from the group comprising WO 2009/144182-
21-PCT/EP2009/056268 polyoxyethylene fatty alcohol ether, polyoxyethylene

Akylphenyletherand/oranly Biay eDfHBRGXY PLRRlene block copolymers
in the range from 0'f10° (weight/vo umeg to 1 50% (weight/volume), based 5
o e Sorilce

on thg_'Fo_ _ r. ﬁ{B Yt?c%', 1L 193 .%Spefore, advantageou %5
the eRIBENGAGAESHANNIE bt UeEE /DGR FelePldontaminations. THIBY
rendeasdiantperibigegoh tode &l Ledtid < drotai i rgp thgl e acieéievacids substantiallich
more Rgdyaigaansiierauseyiiathar timetitddh capsuyairg purification steps
at reduce t jeld ucle id ' 2 with. Another
%ﬁdvaﬁt%é%ﬁ%@u¥§!avsr§£hg%%&%ofaﬁ?ﬁr%%o@%ﬂﬁﬁ%v nucleic acids frorr]T('? a

nucle@@&%gmmﬁw preferably comprise lysis” and/or

binding reagent of the invention.

According to a further preferred embodiment of the

25 method, the released nucleic acid is immobilized on a
matrix based on one or more silicon oxide compound in
the presence of a binding composition of the invent ion.

Preference is given to contacting the lysis and/or

30 binding reagent of the invention with the lysed sam ple.
The lysis composition or another solution in which
lysis was carried out may be removed before the sam ple

is brought into contact with the binding reagent.
Preference is given to not removing the lysis
35 composition. Preferably, a binding reagent is broug ht
into contact with a sample comprising lysis
composition.



15 biological sample, for example, is that of making possible a particularly
good vyield of isolated nucleic acids, in particular viral DNA, for example the
DNA of Hepatitis B virus (HBV). 20 A "biological sample" may be understood
as m¥MRiIR§PMHAAR2l on a particula®® or moleculBEBAERZGAYAREARRY

viruses, phages and cells such as bacterial cells, yeast or mould cells or
humq&c&iwn@ 1% &|§§|tti‘éﬁ|§rl)7 prIveHCEDHEGHEHIstY Suitable for 25 e

|solat|ng ﬁuglelc aCéds S%%?r%%l DOI}IJ,,[A or BN NA frr(e)gg} sam }e materials of human
or animal ofigin. 10 example clinical samp 5le8 Stich as lood, plasma, serum,

moutW%ﬁr&%ﬂ?'ﬂB@e%é@WBW&H&I%S%{F'%%S urine, cerebral fIwB

sputute saliRsgrEteohfaspitinekn@ocompasifiowabAcsactingly for example,

resaligmeslis/Myabspletectlpoarisdswals, erryiesdemears/swabs, vagina

Smeagp/SWaR e SIOPEYSWARRAUANNGGH  binding

smears/swab operlnea 'smears/swabs,andrectal

smea‘fgfgﬁ%sdg ool ,aspirates,epithelial 35 smears/swabs, biopsies, and

other tissue or bone marrow samples, and also cultures of these sample

mateadsanadlyitabée IgsitieahgeatimayVals2009/éipl@2d22 as

1B CTHRADIBEACHT 122 A Asfuhe e feld o

e RIS ) sl o 8y elisis, 6L malgflan Diologieal research for
cterl

example from I"cultur east or fun ures cultures, phage
Iysaté@%tpt%lﬁﬁc@%?%%l|ﬂl9a@('ﬂ%}%68§98§t f8A%&mple of a polymé?&se
chainbegnay@RGR)vask iergRot of the invention is preferably suitable for

isolating and/or purifying genomic DNA, mitochondrial 10 DNA, plasmid DNA,

14ral '?N@I?QQ XH&)o'?\B':ﬁdiﬂBch%b%%ﬁ%ﬂ%%%Mgléng intracellular RNgyq

from wholé for. examp e for reverse transcrlptlgr % Iymerase chain

reaction” (RT%&?& ORlfd al$STHE0 t|n 5 d/OI‘aFBUI‘I tfreely circulating
nuclei@b(é‘Pél»éeHHé'%*léitt?f?lsj‘?sJI celardeyamSie ireiiialsSerefdafethod of the
inventiom i pagtaparbmgurisidepialy ceykettinte aa datty @icifying viral DNA. diha
b'0|0@§@r33”¥6@/&9&ﬁ9ﬁéﬂétep@wﬁﬁeﬁy¥0 negiaed. lanayticiple, the

éaeth%g%!ﬁ ng}glﬁg Lrhetgg&p %8@?%@% Iy§|s with the aid er

ionic or examp |um dodecyl sulphate

IC’S
(sDSY ?thl[ﬁﬂ%’odgwpsulphate FE%/S) SPESHILMP ATy d8rcosinate = ©0%
(sarkb@?lym/%lsnﬁhblba@%@eﬁts dheutidad, trRiuse otbfcﬁh@troplc salts,
mechegtigsdsiaring laparixieesxamnpluksioreans akultrigeayund, a "French
Pressyr B0 il Paslisles siaiaRlashials. geragic bals or meta
2pE,artchesng)r in Ilﬁwﬁi nitro en b%repeated gyg (_3L§ of 30. fl@amp aYc{thawmg,

or by olli g enzymatlcp is, Iy5|sb freeze rylngYﬁl/s% Btic Shock
<50% (weight/volume) in total, based on the tota

volume of the composition.

The advantage of such a method for isolating and/or

30 purifying nucleic acids from a nucleic acid-contain ing
biological sample, for example, is that of an eluat e
containing the nucleic acids being not or only slig htly
opaque, even after several weeks or several months of
storage at room temperature or elevated temperature S,

35 for example, 50°C, when a lysis and/or binding
composition comprising at least one chaotropic comp ound

and at least one polyoxyethylene-based non-ionic
surfactant  selected from the group comprising



microwaveand/ortemperaturetreatment,and/or combinations thereof, are
suitable for lysing a biological sample. Lysis is preferably carried out in 35 the
presence of chaotropic salts. WO 2009/144182- 23 -PCT/EP2009/056268
onec¥EtFNBEthBUNndandatleastod® polyoxyetR{d feEZR88REARNIic
surfactant selected from the group comprising polyoxyethylene fatty alcohol
etherm yethideaeality PhraHstNetRBE/ Qb Syoxyethylen

polyox P{Ien polyox lg)r pylene blﬁolﬁ copolym S |n trp range from O. 1%
(Welg% Tto 15 weig ht/90 basBd On %/o?a volume of the
lysis EQMMBW@@EMB@EpQBHRJé{Wf% c@mmﬁaﬁ%'?\g@f {iMBtropic agents
and poRdgethglghtévblusee) rfon-ionic surfak¥ar{vesitbdteal iroe), thasgbup
®Mmpsising@otpexyaibylere tetaicahpbaiomolyoxyetdaylene alkylphenyl
etherrABrRS BONRXYRIRUSHE P AOXRRANYISN SR FOPOYMETS IS 15, o

partlcul effective in the lysis of virus. cells,“The lysis and/or binding
comp%szT g (ﬁ 'Bﬁg}ég acsqn(g?\@érll]aa&%p Mgﬂﬂsndandatleastone ers

polyoSEtaY lesfe Habedahiadibtaliie st RefRied20 from the group ds
compsigispidyigxyetiey ledafdatiyealcohbbetuse hatyexyethylene alkylphemg-
ﬁihercéﬁﬁéﬁﬁnﬁ@'bﬂﬁﬁ@ﬂ%ﬁ@e%'%ﬂé}’ﬁ&%@ﬂﬂ@'ﬁ%copmymefs of

ReferrgﬁF raag?n%mg: tgquﬂntents of the 25 description above in
respect 0 yoxye ene- ase non-ionic surfactants. Examples of suitable
ethoxylated fatty alcohols are
Another advantage of such a method for isolating an d/or
purifying nucleic acids from a nucleic acid-contain ing
15 biological sample, for example, is that of making
possible a particularly good vyield of isolated nucl eic
acids, in particular viral DNA, for example the DNA of

Hepatitis B virus (HBV).

20 A “biological sample” may be understood as meaning a
material on a particulate or molecular basis, in
particular viruses, phages and cells such as bacter ial
cells, yeast or mould cells or human, animal or pla nt
cells. The method is particularly suitable for

25 isolating nucleic acids such as DNA or RNA from sam ple
materials of human or animal origin, for example
clinical samples such as blood, plasma, serum, mout h,
throat and nose rinses, bronchoalveolar lavages, ur ine,
cerebral fluid, sputum, saliva, stool, aspirates,

30 smears/swabs such as, for example, nasal smears/swa bs,
buccal smears/swabs, cervical smears/swabs, vaginal
smears/swabs, urethral smears/swabs, pharyngeal
smears/swabs, perineal smears/swabs, and rectal
smears/swabs, stool, aspirates, epithelial

35 smears/swabs, biopsies, and other tissue or bone ma rrow
samples, and also cultures of these sample material sin
suitable nutrient media.



ethoxylated dodecyl, lauryl, cetyl, oleyl or stearyl 30 alcohols which may be
used alone or as a mixture. Preferred polyoxyethylene fatty alcohol ethers
are ethoxylated lauryl, cetyl, oleyl or stearyl alcohols selected from the group
compY¥$thg0e8itdtSthylene lauryl etRr, polyoxydtiIdrR2aa905616835
polyoxyethylene stearyl ether, and/or polyoxyethylene oleyl ether. WO
20094 L8R17d-R HER 2R0PPB6RE% Heckerendirplyrrvethylene fatty
alcohgl athstiesrs a%;gosqelec%ea(il from tg(re giﬁgr% Somprising &8lc}foxyethylene(4)
laurylet é’r,pdlyoxyethy?ené’(sf’a)laur lether,
poIyoﬁfﬁ‘ﬁﬂﬂ@n@(ﬁé@@@%gﬂmﬂé%(}f@}’@%tyl ether, tor
polyofuyeraly (6% cewlabthertweisoxpbdgdenygalestearyl ether,
®lyoppsityiens(bo) seanbetbescpsipexyethyiengiROpstearyl ether, a

poWoﬁMW&%@@@ﬁﬁlﬁWﬁ@ﬁ&Pﬂﬂ% rethylene(10) oleyl ether,
polyoxyéthylene(20) oleyl ether, and/or 10 polyoxyethylene(100) stearyl

ether. The numbers here indicate the avera?; number of ethylene oxide
units. TERafpRAG RL R IBYBRRLy B HRIRERINAItable for
polyoispédtipte reecity, pahfgige thyremasioldyNey, Ihipmlyorgethylene stearyl al
ficohphgihesaraPreiesabliraeIBRiRd A g IFOWR, CaAWPHSING

K h%ﬁr(a%@\m %Ok .qg%%yﬁwlene(%) lauryl ethgr
ne( y ther

olyo; 1

?Brﬁ(rié%&xéi%ﬁﬁ;éﬁ% cetyl ether (Brij(r) 52), polyoxyethylene(10)

cetyl BYPRE: (I8FijE52589 2t STt HARHIH OISR (Bril(r)58), rase

polyosiyeithyrastign disarfie e @Bdja)s@for isolating and for
purifying freely circulating nucleic acids present in

15 cell-free sample materials. The method of the inven tion
is particularly suitable for isolating and/or purif ying
viral DNA.

The biological sample is lysed in step a) of the
20 method. In principle, the methods listed below,

selected from the group comprising lysis with the a id
of ionic and non-ionogenic surfactants, for example
sodium dodecyl sulphate (SDS), lithium dodecyl sulp hate

(LIDS) or sodium lauroyl sarcosinate (sarkosyl) in
25 suitable reagents or buffers, the use of chaotropic

salts, mechanical tearing apart, for example by mea ns

of ultrasound, a “French press”, grinding with

particles such as glass balls, ceramic balls or met al

particles, or in liquid nitrogen, by repeated cycle s of
30 freezing and thawing, or by boiling, enzymatic lysi S,

lysis by freeze-drying, lysis by osmotic shock,

microwave  and/or  temperature  treatment,  and/or

combinations thereof, are suitable for lysing a

biological sample. Lysis is preferably carried out in
35 the presence of chaotropic salts.

Preference is given to lysing the biological sample in
the presence of a lysis composition comprising at | east



polyoxyethylene(10)stearylether(Brij(r)76),
polyoxyethylene(20)stearylether(Brij(r)78),
polyoxyethylene(2)oleylether(Brij(r)92),
25poNEXyEPiEMEL8B)oleylether(Bri€d97), polyoSfeliizidAP(H61e6s
ether(Brij(r) 98), and/or polyoxyethylene(100) stearyl ether (Brij(r) 700).
Accoggfig to pegissied eathagbngat of Mg invejption|gldhe one
PolyoXXEHIERG At alealiol siher,aemPLises At alfohoh component
avmg) 0 carbon atoms and a polyoxyethyleneé component
contaif ARy RoRT %Jfbcﬁﬂp(émgd?%ﬁ)?(bﬁﬁfw%ﬁelégypﬁlﬁicularly preferredno!
embaeiiaent ofehexyethydnene polytndyenblylerestiatty ateshol ether is
B lectri, bryatiytegeopplEnmpiapyIgiolyeryRthrengymery ether, WO n
oot e Eo 2 R O e ner o 2%
prefei%%%ﬁ%%m‘%h %??Heo ﬁﬁéat,#géo%%?y%i&%ﬁylene fatty alcohol>"s
etherG88BREHEA-from the group comprising polyoxyethylene cetyl ether,
polyoxyethylene stearyl ether and/or polyoxyethylene oleyl ether. In this
%anqBT@@pé%ﬁﬁzHﬂ9ﬁeéeB§lﬁ1%$rﬁW&ﬁf‘ 3¢ ?%W@&%”G@ﬁrpinding clompositi@n
compr 0 rs_of polyoxye or example
polyo%%tﬁig%@é&xg%ﬁ%% _S%rg' éﬁ?{#?%%)sgﬁry%(g%ﬁ%%%ylene(23) Iauryftﬁetﬁler
(Brij(y4B) e SraHMERTRH IR By BRVET e Kl d/or binding ~ ©NO
compeisieion neelzoxyathiigneny efkyiebend sutibeinceanmict particularly
prefegedaxysingieneniotiexpplypyieidylenrekatioplsioh@rether of the lysis s
2ndigrhinding FeRRASEIAMR G oapaxyetyfiene lauryl ether. 20

Preferenceisgiventopolyoxyethylenecetyl, polyoxyethylene oleyl, or
polyoxyethylene stearyl alcohol ether, preferably selected from the group
compH3fty o IFBtREtRNERG( EOTMPOS/HBtEP TIBFRBSSE)! polyoxyethylenef?8)
cetyl etteer (Biif@OtER)c25 puiypoettlylena(d0) stearyl lettser (Baj(e) 78) and/or
polyoxygihiensiehs pevdethabBiin 9%uffaitier arseretesgnce is given to

2 Y nyenR Aoy thers, preferabl
Se%g@ﬁ?ﬁ}ﬁ@ﬁ%ﬁ r%ﬂ%@&%@r%ﬂ% pzay%ﬁée%?%ggylk(% =15 PIEETE ol
ether, polyoxyethylene  alkylphényl” ether, " and/or

polyoxyethylene-polyoxypropylene block copolymers.

Reference is made here to the entire contents of th e
25 description above in respect of polyoxyethylene-bas ed
non-ionic surfactants.

Examples of suitable ethoxylated fatty alcohols are
ethoxylated dodecyl, lauryl, cetyl, oleyl or steary

30 alcohols which may be used alone or as a mixture.
Preferred polyoxyethylene fatty alcohol ethers are

ethoxylated lauryl, cetyl, oleyl or stearyl alcohol S
selected from the group comprising polyoxyethylene
lauryl ether, polyoxyethylene cetyl ether,

35 polyoxyethylene stearyl ether, and/or polyoxyethyle ne

oleyl ether.



30cetyl ether (Brij(r) 56), polyoxyethylene(20) cetyl ether (Brij(r) 58)and/or
polyoxyethylene(20)oleyl ether (Brij(r) 98). Furthermore suitable are
polyethoxylated lauryl, cetyl, 35 stearyl or oleyl alcohols which are available,
for exX@Rpi0BHdéA e INCI names18fireth, cetett? GldaRAPOSBIERSS WO
2009/144182- 26 -PCT/EP2009/056268

FulrthﬁFBféﬂ‘%(EeqslSIlé)@?%é%ﬁﬁ}).éﬁ%e d?féBHQﬂi(‘eﬁ#&@CtﬁfliS ?re i
polyo al enyl etners. Freference Is O, polyoxyetnyien
R eTE AR Y o R ETENGR AN 3

alkyl ethers having an aI rou ?I e to 15 5 carbo

atoméaLHV fer&b\¢'contl K‘i’@‘@lﬁyﬁ‘@ n df’c%(é Flﬁ’m%r preference is
givenp@srarethee ot (@hbregivhe e tier to Polyexigtiyrlenes] More particularly
lmanchad or usthernchesbBdxaamh18naliad)grounsypartistiarly preferably

'SOOCBQI%QV&%PﬂQHe? yéé%@r%a%er Wa@% igRppdiment of the
et

method,’th oxye enea ether'is elec ed from the group
comprERYp @)ﬁﬁyet BV ERE R o SF hbors ?yt)xyethylene

|soocBﬂM%M?IMﬁ@?( it&¥RY| poRIBRYethpRRXYRIRYIBRREW ethers and
polyosiggth¢itree, 1pdyocgbtiphems(28herte drectisginatdéy for example, undar
ibe tradgaigae,epRplodyr sxamplediem BASMumbers her e

e relE RERONYCMERE A sRogn 90 pijecants are

polyoxye(f ene-poly ypropy copolymers.
Polyoxyethylene-polyoxypropylene block copolymers are also referred to as
"polofxaapiesPrefefencesitgilen to pajowptiideae-pdBwylipropylene block
copolyongisyettiie senpigegli forrpulfoxyethylene  oleyl, or

140 ORIV RAHA ARIINS N R A RS IRtErab ly
selected from the group comprising polyoxyethylene( 4)
lauryl ether (Brij® 30) or polyoxyethylene(23) laur yl
ether (Brij® 35), polyoxyethylene(2) cetyl ether (B rj®

52), polyoxyethylene(10) cetyl ether (Brij® 56),
20  polyoxyethylene(20) cetyl ether (Brij® 58),
polyoxyethylene(2) stearyl ether (Brij® 72),
polyoxyethylene(10) stearyl ether (Brij® 76),
polyoxyethylene(20) stearyl ether (Brij® 78),
polyoxyethylene(2) oleyl ether (Brij® 92),
25  polyoxyethylene(10) oleyl ether (Brij® 97),
polyoxyethylene(20) oleyl ether (Brij® 98), and/or
polyoxyethylene(100) stearyl ether (Brij® 700).

According to a preferred embodiment of the inventio n,
30 the polyoxyethylene fatty alcohol ether comprises a

fatty alcohol component having from 6 to 22 carbon

atoms and a polyoxyethylene component containing fr om 2

to 150 (CH ,CHO) units.

35 In a particularly preferred embodiment of the metho d,
the polyoxyethylene fatty alcohol ether is selected
from the group comprising polyoxyethylene lauryl et her,



25 number of polyoxyethylene units and "b" refers to the number of
polyoxypropylene units, with the a/b weight ratio preferably being in the range
from 0.1 to 3. "a" is more particularly in the range from 2 to 150, 30 preferably
from Y8 2009 AH&2preferably fron?8 to 80, still AGTHEPBROYRMIYER" is an
integer selected from 2, 3, 4,5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,

9,2 2 , 35, 36, 37, 38,
59 43 %Xg@t%@ c,?é'_{yl taﬁgﬁ X§gt (i)eﬁ %‘ga 3, 5451 55, 5; 57I

58, 58”%?6 %ﬂdéﬁpég'oé%e ‘eé’t?'% hgb 70 71, 72. 73. 74, 75. 76, 77,
78. 79, 80, 81, 82, 83, 84, 85. 86, 87, 88 89. 90, 91, 92, 93. 94, 95, 96. 97,
98, 99) WO 2008 1red1 82nHoEOFNEP26091086268100, 10the102, 103, 104,
195, pa@mwamy%emawmcm air 13 sblebidd 5d 16, 117, 118, 119,m
120, 321 23, 429,130, 132, 133, 134,
135, 1 37 '& S%Sﬁ% Jf%%'&% 43, 5 42 14§Jtﬁ 1']:116 147, 148, 149
and 1 §Pﬁre%er%l¥l ‘?é ARy FANRXRIVENN 2. 4. 10, 20, 28
40, 59'% @%ﬁnom 'Briss ﬁiﬁb@fﬂi&}ﬁ@hldﬂ%nﬁ!@éﬂr&ﬁg@ f®m 10 to 90, 10
prefeghidy in the rérge fyem 20aiw80, fubihdingreferabpositithre range from 30
%@572@?—# Wé’ rgIBU:P r%lR%hQI '§tﬁar!3nt892 Eﬁﬁ lg”golglljé 2123313 14,
35, 32‘” %*%ﬁp% pi@t’;%eﬁrﬁ%}%(é '?L%i?y' 5“4%] ﬁjﬁs 4950, 51, 52, 532
54. 587 5ePelyoxyEtBYeps(3 sl 6£1BE sdBEI®6338b. 70, 71, 72, 73,
74, 7Rrgeracer8is79he@®i@E, spves, 82, 8% 3§s87,88I/@9 and 90, and most
prefeabdyndd” isoatpisirioar satrctesitamidd, lhy23,040,thbsé7 20and 75.

ﬁ“”h&ﬁﬁfﬁ&@é‘% '§ bYr%EJ@rRP MREHYERBG diment, the

I
pglzgéggﬁ?&éﬁ]é{ &9%%5‘/?886}!/%%\/&(:&2‘?0@’5? Gffrerent lengths, in wﬂ{gﬁ a

polyo%/ Bﬁyléﬁ’@ﬁféﬁik%viﬁg frein PO BRERRR Pyt units is enclosed
by twetpelyoxyethylene blocks having independently of one another in each
case from 2 to 130 polyethylene units. 30

%Qomtag'%%) gﬁ&(geth%]ene?%?lyoxxgropébq 5%} %olyrp’&rﬁ can be obtained,
or

example, under e name Pl nperonict, for example from

BASFpOé\SON@éBVé)‘?HS to YPfefeiFed Qﬁ’{}S@E}fﬁ{BWFBFtheSP%M d, the lysis
and/cr ehdingetenpagieitaiadiyn psriestadhofidmnidhsurfe@ent in the range

from Qoiprivieigbuk@xyatiyiene(10) cetyl ether (Brij® 5 6),
polyoxyethylene(20) cetyl ether (Brij® 58),

25 polyoxyethylene(20) stearyl ether (Brij® 78) and/or
polyoxyethylene(20) oleyl ether (Brij® 98). Particu lar
preference is given to polyoxyethylene cetyl or
polyoxyethylene oleyl alcohol ethers, preferably

selected from the group comprising polyoxyethylene( 10)
30 cetyl ether (Brij® 56), polyoxyethylene(20) cetyl e ther

(Brij® 58) and/or polyoxyethylene(20) oleyl ether

(Brij® 98).

Furthermore suitable are polyethoxylated lauryl, ce tyl,
35 stearyl or oleyl alcohols which are available, for

example, under the INCI names laureth, ceteth, stea reth

or oleth.



30% (weight/volume), preferably in the range from WO 2009/144182-
28-PCT/EP2009/056268 3%(weight/volume)tol 10%(weight/volume),
preferentially in the range from 3.2% (weight/volume) to 1 8%

(weightR@UP9E)4H582d on the totakWslume of theRomMbBSRPH 056288 has

turned out to be particularly advantageous for lysis compositions and for

m'Xtul‘-‘%‘ﬁﬁ’éﬂys'%?é?QrFéﬂd'n%&%W@ﬁHm bAsBgcording.ikhi preferred
embodlrpent of the meth d the haotropl C (3111 ) ltmd (ﬁfthe lysis and/or
Ini

bindin co%ap?ct)%ltlgﬁels Rq s%cf( M ga?{] org m sa preferably selected
from tE§FE0pColhpFARE sé‘aluﬂ?lmwh&?ﬂlﬁmaﬁl@fm%?é{ e, guanidinium
hydrogthysdevirgguaalkih gnouheoyaining, emaridiium isothiocyanate 15
a@d/ofaumixtateras twersferabke salitifpigob Tibe chaeki@ie compound is
prefecaphya Quaidinium aatinprelRregHRly selepiardrer b group
comprisi % Idinium h %oc org uanidinium thiocyan t? 20 and/or
o TR ey inite i BARItl oL ESmETRER TP
abov&eRlBAed¥habiifed s potinds astd tRBholfoxyatkylenai®dRed non-
ionic parfaatarys hasfenaidyl oisotctye agrapsgeous foogHl lysing virus cells
Aand igpRlHg W(iiet?ré!%'r‘i’éd‘”é?ﬂ%ﬂJﬁméﬁi'%fq{%@Cﬁiﬁﬁé@n%@f tr]:e Ch(;i(itmp'%
comp is e range from
301 f@ %a%h\ﬁié}rﬁr%eaﬂpﬁé% @F%@v%a[n%g%%%gg@rgﬁence is given to t'xleﬁ e
conc& 4RiorFOBIIRINhaPb% %Syé’gi’%l?&fnd MRKERSAYe fRIAFE M to 1 8 M,
prefefaighpin phly eayeid o3 ispastylphenylasibalariyyieferably in the range
from$pyisxethMene nonylphenyl ethers and polyoxyethyl ene
15 isooctylphenyl ethers are obtainable, for example,

under the trade name Igepal®, for example from BASF

Further preferred polyoxyethylene-based  non-ionic

surfactants are polyoxyethylene-polyoxypropylene bl ock
20  copolymers. Polyoxyethylene-polyoxypropylene block
copolymers are also referred to as “poloxamers”.
Preference is given to polyoxyethylene-polyoxypropy lene
block copolymers of the empirical formula
HO(GH,0)4(C3HsO)p(C2HO)H, where “a” refers to the
25 number of polyoxyethylene units and “b” refers to t he
number of polyoxypropylene units, with the a/b weig ht

ratio preferably being in the range from 0.1 to 3.

“a” is more particularly in the range from 2 to 150 ,

30 preferably from 4 to 120, further preferably from 8 to
80, still further preferably “a” is an integer sele cted
from 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15 :
16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29,
30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43,

35 44,45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57,
58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71,
72,73, 74,75, 76,77, 78, 79, 80, 81, 82, 83, 84, 85,

86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99,



35 According to a preferred embodiment of the method, the lysis and/or
binding composition comprises at least one buffer compound selected from
the group comprising WO 2009/144182- 29-PCT/EP2009/056268

tris(hy¥rORPREIMAISRAInomethane (14RIS), N-(tri(HyErE&22009/056268
methyl)methyl)glycine(Tricine),N,N-bis(2-

h?ﬁﬁi@@hﬁ@'i@ﬁ!‘?ﬁéﬂ"dﬁ),bbéﬁib_@!f%yj) (108,P109, 1 10,
e er, -N-(2: [ :

pipgr%%e@-%ls 2-€ %’aﬁ})se’ﬁ#rgcbr%@ aggjg(ﬁ@ ’ ? 21,
N-cyctéRetyf:2Lathindathafestdphdak déd BRES) 1 32,
2-(NMahHahad)dthdimssulighohiBadidd(MES) 131(NL42, 1 43,

rgorphaknolprepansulpagnicassl (M Syaad/asphospbatedsiffer. 10
Accon;gg}grgb@,fngthgr Qﬁefﬁféﬁgregéwga%rﬂf gje4r,n§g10d, the lysis and/or1
bindirghc %n%gsﬁgrb omprjses at least one buffer compound selected from
the g é') omp i’nggtﬁggé oxymethyl)aminomethane (TRIS), 15
N-(2-hydroxyethyl)piperazine-N'-(2-ethanesulphonic acid) (HEPES) and/or
phospbraie udfer pacoridiyg i thetithhgéhéopretéredad®mbodiment of the
1oethgebiadysisiangier DIRARY apsRPosionsomprisgitakieast one buffer

COMPGURY S5 %eﬂ]g‘?@nfﬁee Ot 0@%"}%% ghe r
tris(hydroxymethyl)aminomethane yand/or N-(2-
hydrdXFEersipRraZink-RiggeE FRIATE HIRiddcili): 12,
13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26,
27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40,
15 41,42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54,
55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68,
69, 70, 71,72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82,
83, 84, 85, 86, 87, 88, 89 and 90, and most prefera bly
“b” is an integer selected from 15, 18, 23, 40, 55, 67
20 and 75.

Further preference is given to polyoxyethylene-
polyoxypropylene block copolymers having
polyoxyethylene  and  polyoxypropylene  blocks  of

25 different lengths, in which a polyoxypropylene bloc k
having from 15 to 67 polypropylene units is enclose d by
two polyoxyethylene blocks having independently of one
another in each case from 2 to 130 polyethylene uni ts.

30 Suitable polyoxyethylene-polyoxypropylene block
copolymers can be obtained, for example, under the
trade name Pluronic® or Synperonic®, for example fr om
BASF.

35 According to a preferred embodiment of the method, the
lysis and/or binding composition comprises a non-io nic
surfactant in the range from > 0.2% (weight/volume) to
<30% (weight/volume), preferably in the range from



(HEPES). The biological sample may be lysed at room temperature, 25 for
example at 15C to 25C, or at an elevated temperature, for example at
temperatures in the range from 37C to 1 75C. In preferred embodiments, the

lysis ¥¥mBeRIBA4HEY 30 furthermoréthave enzynés! folP 3296 4HBteinase

K, protease (e.g. QIAGEN Protease), zymolase, lyticase, achromopeptidase,
lysostaghyn, Iy@%mﬁ/anmepe@dmg on use; pygleas ef
DNase reafndéﬁ{c?ﬁl |n es?aTnhe r{elerﬁsed nucleic agg(ﬁg 'S@%%hﬂ‘”l"b"' zed on

a map ase € or more SI|ICOI’] oxide comp oun n resenc of a

chaotfdpic @o/ﬁlﬁ%%'ﬁaté’r?wmeé HPQﬁ%ﬂéH‘oWGn%hé’ﬁ%k%nol
200918408 BEMHPT T/EP2009/056268 Preference is given to the blndlng
a@mposition comprising a branched or unbranched alkanol. According to a

prefeﬁrﬁg EPRAIRE Y the lpéaﬂ}ﬁhgﬂé" l%alkanol is an alcoppl

avmlg from one to.five carbon gtoms referabE/ elected f om the group

compri §\ﬁg?8€lﬂ&ﬁ'8f"bfthé\ﬁ‘8| |°c§pr tHEﬁS B Hol, % utanol, isobutanol,
sec-bRithey ¢erUPRRBIIAR n-pentanol, isopentanol, and/or mixtures thereof. 10
According to a preferred embodiment, the binding composition comprises
fUanGKk%BRﬂh@%%%@%ﬁ@@@%%dhﬁéﬁ%ﬁ@%&%&v volume to 1 80%pdy
Ol BIElSe ANBIRG rgoCeTR Y ARHER Bk 7% OY
volume, p rabl e range from10 %

composmon |s a sod|um salt or guanldlnlum salt,

preferably selected from the group comprising sodiu m

iodide, sodium perchlorate, guanidinium hydrochlori de,
15 guanidinium thiocyanate, guanidinium isothiocyanate ,

and/or a mixture of two or more salts thereof. The

chaotropic compound is preferably a guanidinium sal t,

preferentially selected from the group comprising

guanidinium  hydrochloride, guanidinium thiocyanate,

20  and/or guanidinium isothiocyanate.

In particular, a combination of the abovementioned

chaotropic compounds and the polyoxyethylene-based non-
ionic surfactants has turned out to be advantageous for
25 lysing virus cells and isolating nucleic acids from
virus cells.
Concentrations of the chaotropic compound of the ly sis
and/or binding composition in the range from >20.1Mto
30 < 10M have turned out to be advantageous. Preferenc e
is given to the concentrations of the chaotropic
compound in the range from >21M to < 8 M, preferably
in the range from 23M to <7M, particularly
preferably in the range from 24Mto <6M.
35
According to a preferred embodiment of the method, the
lysis and/or binding composition comprises at least one

buffer compound selected from the group comprising



volume to 1 60% by volume, further preferably in the range from 15% by
volume to 1 50% by volume, based on the total volume of the binding
composition. 20 According to a preferred embodiment of the invention, a

mixtuY$QPAROBifdI8E composition céfhprises the Risi<ER2§8RI0RE Eptionally

one or more further additives, preferably branched or unbranched alkanol in
the rap HadIMIRIING 2 th S0P B U By rentially 25 in thg, .-
range f?&rrﬁr% é?)‘gir%e to 1@0"/?%{/&% ‘ﬁé, p?efgiggjxii he range Y
fromlrggzhg@ VO uxlﬁg 0 1%50% by volume, Based onﬁme to?g volume of the
mixtuP¥ ISR ERRIs are isORIENBY contactNg4HYL5HIe 30 with a
matriethsBepeazne bi-(Aabaiessipbride caeigbufdEBESh as silicon dioide
(silicaipsitcate- glasssereipaptioagrirand ingipptingrtpesy,enough for
bindinglo TheHBAJS- D arR RS Ml designsKpxy from the prior artyy.
such as, for example, in tEﬁégS form ofé) rticles membrane or filter. To
facilitglgrﬂ%&ﬁ_r}aﬁﬁ\?ﬁ?%} ?Qﬁce is gﬂv'_ to tH aicles HaY 1g magnetic
propeREBNRHEGHRABOANRRLY PRNGeen POIdecondd@RE)30 mARG(Es may be

convghiesiHatenudieic WO 2009/144182- 31-PCT/EP2009/056268 acids.
1pcubation times in a range from 1 minute to 20 minutes, in particular of

APPIOX, TG UIES R FHePH 4B PEASNARIBIE NS the

method, the lysis and/or binding composition compri ses
at least one buffer compound selected from the grou p
comprising tris(hydroxymethyl)aminomethane (TRIS),

15 N-(2-hydroxyethyl)piperazine-N’-(2-ethanesulphonic

acid) (HEPES) and/or phosphate buffer. According to a
still further preferred embodiment of the method, t he
lysis and/or binding composition comprises at least one

buffer compound selected from the group comprising
20  tris(hydroxymethyl)aminomethane (TRIS) and/or N-(2-

hydroxyethyl)piperazine-N’-(2-ethanesulphonic acid)

(HEPES).

The biological sample may be lysed at room temperat ure,
25 for example at 15°C to 25°C, or at an elevated

temperature, for example at temperatures in the ran ge

from =37°Cto <75°C.

In preferred embodiments, the lysis composition may

30 furthermore have enzymes, for example proteinase K,
protease (e.g. QIAGEN Protease), zymolase, lyticase :
achromopeptidase, lysostaphin, lysozyme and, depend ing
on use, nucleases, for example DNase and/or RNase.

35 The released nucleic acid(s) is(are) immobilized on a
matrix based on one or more silicon oxide compound in
the presence of a chaotropic compound and/or a bran ched

or unbranched alkanol.



5 Nucleic acids are isolated preferably by using magnetic particles having a
gelatinous silica coating. Nucleic acids are isolated preferably by using
magnetic particles having a gelatinous silica coating and having an average
particf¥Qi2808/14d 18Rge from 1 lam & 101 25 lanf pr&EZMRHMPH2eRe range
from5 lam to 15 lam and particularly preferably in the range from 6 lamto 1
10 lam, preferentially with a narrow size distribution. Further preferably,
nuclels eids are isolatady Usina aonafigRaricles havig,a 15 gelatinous
silica coafing and haviftg an average par Ide size 1T the range from 1 lam to 5
lam, ﬁFETWéfﬁﬂgvﬁtﬁréqu}‘?gwgi%%ﬂ%%@icﬁ#@ﬁ% fOR@Creferred Ing
embddiraeprefi¢ieechameadioend itheghestivdigdaarasbtaegiarticles are  ed
mrtick@caRaVirgah rag@tRlichenegbasad ondren pxideamseferably selected n

from U6, HL0UR SAMBIYSI0G EBRANGBER (160 AR y-Fe2-03) andioy
ferrites. 25 Mtgnﬁgl%slllca particles which may be %)sed In an advantageOL[ls
SCHi

mann8F a¥'g 8, 1GFRARAR" i MERAhAtiOHH hpplication WO ©
01/7 138Uk NtiREETHIENR! of RTICRUERB NereByPRINGHIrated by reference.
30 Iniagpeiemet embadineates threxrof.based on one or more silicon oxide
gempound in the form of magnetic or magnetically attractable particles having

a silic y be 5 Pr is.given to,carrying out binding
at temﬁé?g{%ﬁgs?r? th%l r_ﬁggé frgpnlgg? @qﬁ%ﬁf pr%%era@ﬁﬁ‘ﬁ he range .
from 2O RSN PARHEERARPPFERI By P EARChG R KRS 46C to wo ! 1N
200984133 ArCT/EP200%/068286/6BE, idost prefd&eilyfyomslomeo 1
60C. Brisfdieatamy atsaee eaigedfmmat room tempergugebjoneranpleat
{rom15Goi 1 23GumATaReEhRtIRNNIRAYE!siGACIdS bound to the ity
based gn one or mc%rgg%(ylcagn ox(Lde cor%npﬁlund are reT\gved from the lysis
and/o\f(%li'r%'?nbocomﬁo o WIS lﬁmL%inar Sbr?éﬁceg?f? &m&es, this may be
achiel@WtRThe aitl B1%4 Rayplemerfeld. For SmpreVehenaakprast o

partidies total/ ydudrawhthe thie divall aftipesigssel in which incubation had been
carried out, collected in suitable pipette tips by applying a magnetic field, or

i@.fno}s;&!'go%aiﬁg o %E@r(@é’%r‘ﬁ%&ﬁﬁ%ﬂtb& RiRstig&anyings. Examples gf
€ met steps for .

suitable

mixture of the binding composition comprises the ly sis
reagent and optionally one or more further additive S,
preferably branched or unbranched alkanol in the ra nge
from > 1% by volume to < 80% by volume, preferentially

25 in the range from > 5% by volume to <70% by volume,
preferably in the range from > 15% by volume to < 50%

by volume, based on the total volume of the mixture

The nucleic acids are isolated by contacting the sa mple
30 with a matrix based on one or more silicon oxide

compounds such as silicon dioxide (silica), silicat e,

glass and/or silica gel and incubating it long enou gh

for binding. The matrix may be in the usual designs

known from the prior art, such as, for example, in the
35 form of particles, as membrane or filter. To facili tate

their removal, preference is given to the particles

having magnetic properties. Incubation times betwee n

10 seconds and 30 minutes may be convenient for nuc leic



15 removing the lysis and/or binding compaosition are removing by pipetting or
aspirating the liquid or lifting the magnetic particles out in pipette tips or on
magnetic rods, or lowering the lysis and/or binding mix, with the separated
magnéie ZAAE48%aining at 20 tHd same leve POPERAIRL/ MR AR eic
acid(s) immobilized on the matrix may be washed prior to removal. The wash
step i§dﬂi§f?rﬁ&l}éﬁﬁfﬁi?ﬂ%§ ky iQC%@Q@ﬁNaﬁﬁwﬁﬂlt@i% 25 With the
loadespayiisies. invalind preferably esuspRnsiqn. said particles, for
example b sﬁaklng or appﬁllng a magnefic field “The Contaminated wash
soluti%qg%Pé‘FéPaBﬁ/%YﬁBW%-is the lysis and/or binding composition
remaining after binding, in 30 particular a mixture of lysis composition and/or
kendingueriRastiioarcTiseltasprerganly usedsmgiga conventional wasfe
buffe gr s OfeT-a b BladmRElN T B8NS aling Pielifence is 35 given to g
wash reggents having a Tow to q%iy;lat%lomc ) .
strengtiforeRkmplRAeitioRBTRSARY) DY Using  magnetic |
tris(hPAFEKiRh SMNARiaeiHERHR S(lHR SYatindHEhBRe useable are wasMing
buffeenhavengge | ativiidie hejpe salt tW Oa20@9/lghi 182- 33 >1pum to
IBCT&E@QQ,?}/%@%@i&ggweﬂnaﬁgn@f{yeexgmple a solution of 43-@ Mnb t(é
guanidini ride. .T s of the invention, describe
cbovs, BTk ATE LA R BreRbiy WEE Rabe R m
alcohdldMdifing wahHEagUHIE SRS YBR Gsd@ R eXZfple aqueous
solutidisg ibfitisohdlsrtharingrirtsiablye toubeicadsisls ajims, preferably
aquedasedutians ofuethgnomigpatitculpaamueoushilsrjutiens of 50-100

perceylsiienh &ifi@Oleoating  and  having an  average
particle size in the range from >21um to 25 pum,
preferably with a narrow size distribution.

In a further preferred embodiment, the magnetic or

20 magnetically attractable particles are particles ha ving
a magnetic core based on iron oxide, preferably
selected from the group comprising magnetite (Fe 3Qy),

maghemite (  y-Fe »-O3) and/or ferrites.

25 Magnetic silica particles which may be used in an

advantageous manner are described, for example, in the
international application WO 01/71732, the entire
contents of which are hereby incorporated by refere nce.

30 In a preferred embodiment, a matrix based on one or
more silicon oxide compound in the form of magnetic or
magnetically attractable particles having a silica
surface may be used.

35 Preference is given to carrying out binding at
temperatures in the range from >15°C to <75°C,
preferably in the range from 220°C to <70°C,
particularly preferably in the range from > 46°C to



Preference is given to washing the nucleic acid(s) immobilized on the matrix
several times, for example 2 to 4 times, preferably with different wash
reagents. In 15 preferred embodiments, washing is carried out first with wash

reagefffa REVME ISR to moderate idHic strength Bed #RBAGRAMNEaR28Sueous,

70-100 percent strength solution of ethanol. 20 More specifically, using
magr@%@@,r%%%% Smﬁﬁly*efﬂﬁfﬁt'on and/@rgba@htgtepsg@mgzgm@qq@ut
easnymd#e ngaggetﬁz?grgeq{e% lon tOfr%hoe nPat(;et'r%lﬁeSr' Ilpr% ’Iaf('g rwash step or a
water rinse may pe followed by 25 a step of dryihg the preferably magnetic
. . > < or .. . . .

partlc?éé‘,”?ﬁleegéﬁc?ﬁl‘e in vactd oty evadrating the liquid or by letting the
liquid evaporate. According to step d) of the method, the bound nucleic 30
FidsAnay ikeusinonethé outibie BrdiXxdremaying e nucleic acids is ajse

referieelioyUsh HENG RERLELRRGH BIaeASthBEAYERdGRINg the nucleig, oy
acids_bound to the matrjx, in particular to magnetic 35 particles, without a
ool AL AP BELRE R ORIt o mathads, DNA. 19
detectiGanatehstisdrANAsSethiffcation RrRtAGASVaYOVE009/144182- h
34-P@E ERRODE/aEG2ESCT fieldhobodexachpie attid magriee removed from thie

Rﬁ”i%&#é}é@%%ﬁ Béaﬂré\l\k«ﬁi% reRIGRINavifek aleygsalk content. More
Spec'%%?%ﬁ : (g%%ﬁ;%%’c?nh%‘é@g %3@'%%9”%%“0%'%8# 38 P-frmo1/1 may be
used as the 5 elution reagent having a Tow salt content. Particular preference
is givelRPIRPIIEYS H1PSIe APRLMLIR Y ARRGHE Compound or
tris(hytirosbiizethy fminmaesiana (IR Pyoresiaduldly plasiisie for elution is
furthessadrgslenixarafierd vates uptinnaliyeoatingtgpk0 dae or more
AAditGR M EXHBPIR SAMBIRIY RRRR SULh D Sifpylengdiamine
tetraacetate TA), azide and/or buffer comﬁé)unds HIor example
tris(hr_%%% t %)a@rﬁﬁ 'H%thoa(neaf’?ﬁg'ﬂglé s_iH(éutr e Rfsis and/or binding
compBuftbiie prageslisr FEEGIes iR parRRaBeiR8vantageous method foP’
isolatorg magletcaoids framtolietogj chlesisiplasdinrpairtccular for isolating vimgl
DNA./Q AdlrpiHagep ansed maaHitidaativmshemaltpvable good yields gven
ter Storage o eR/heq lysis and/or binding reagents. The present invention

urthermore relates to a kit for 25 isolating and/or purifying nucleic acids from
a nucleic acid-containing biological sample, comprising a lysis, binding and/or
washQetigealiof the invegigion.acid(s) immobilized on the

matrix may be washed prior to removal. The wash ste pis

preferably carried out by incubating a wash solutio n
25 with the loaded particles, involving preferably

resuspension of said particles, for example by shak ing

or applying a magnetic field. The contaminated wash

solution is preferably removed, as is the lysis and lor

binding composition remaining after binding, in
30 particular a mixture of lysis composition and/or
binding composition.

The wash reagent used may be a conventional wash bu ffer
or any other suitable medium. Generally, preference is
35 given to wash reagents having a low to moderate ion ic

strength, for example a solution of 10mM
tris(hydroxymethyl)aminomethane  (TRIS).  Furthermore
useable are wash buffers having relatively high sal t



In preferred embodiments, the kit may furthermore 30 contain a matrix based
on one or more silicon oxide compound, in particular a matrix based on one
or more silicon oxide compound in the form of magnetic or magnetically

attractéB18Qetldés87aving a silica s8Aace. Exampfet 6PRRewe28fca

particles 35 preferably contained in said kit are described in the international

applicaiRaMYSNOHd 7 12, BeRipiEe contepigiohwhieh arg pereby

incorRerglefl DY EIRISNER WO 2009/ 144152 35 O TIRRAQ09/056268 In a
furthet preferred embodiment, the kit may furthermore contain suitable wash

and/dP¥RER 885 diRBAYRc AL HEWISRIPYEaBEN according to the @Sh
inventgagehth another preferred embodiment, the kit may contain silanized
sipport materials other than magnetic silica particles, preferably centrifugal

columns it BiCaRE A MRS SR FEaHE Y GREp L furthermore rejgges
to the use of polyoxyethylene-based non-ionic surtactants selected from the
orourPEor LN hoRBRlR thy R ity SRHBTRetbr LB ethylene
alkylgreiiyg ediem amBfor 105 s oXpsaaerfdonty olypiRA¥ne block
copolyquexsysn paldicunsr piolpthamihyleneatiyuidcohqlethirs selected from

ibe gRisAT BT SiNgoRPrrYRiBERRHalRdRINer, polyoxyethylene cetyl
ether, polyoxyethylene stearyl ether and/or polyoxyethylene 20 oleyl ether,

for solubilizing lipids of a biological sample. The term "lipid" means for the

purpdYELESPIE preosEMEVh AR - IR oHSIEIS: ACIEERt mostly water- 25
insolublaeRitizes snbdtamatixTseyesantinierl" fob@xawek for the purposes ¢
the preseniisyepiigerfaity wieidsifide grauglotdeghmerides comprising fatg
20d Qi ruReSepibRTRNeIRAS SRRIRGCIR A ried out first
liposacgharides,andthegroypofisoprenoids 30 comprising. steroids and
carot&ﬂ%idyal%réegﬁgéﬁfcg%\,/% t%rrjr?v’fipm" H%éﬂ% ?fﬁpido@é?nponents or
strucRiFaneBmpBKents &Y theBel@MemBi8ALS of GrdaRiISRISEStCh as

phosphelgitissahdiepbirgbhpmls. 35 Preference is given to using
polyoxyethylene-based nonionic surfactants selected from the group

i | | | lene alkylpheny!
SIS RN YN ARG BB tene alyipheny
separation and/or wash steps to be carried out easi ly

due to magnetic aggregation of the particles.

The last wash step or a water rinse may be followed by
25 a step of drying the preferably magnetic particles, for

example in vacuo or by evaporating the liquid or by

letting the liquid evaporate.

According to step d) of the method, the bound nucle ic
30 acids may be removed from the matrix. Removing the
nucleic acids is also referred to us eluting.

Preference may also be given to using the nucleic a cids
bound to the matrix, in particular to magnetic

35 particles, without a removal step, for example for PCR
or other amplification methods, DNA detection metho ds

or DNA identification methods.



WO 2009/144182- 36 -PCT/EP2009/056268 polyoxypropylene block
copolymers for solubilizing lipids of a biological sample in methods for
isolating and/or purifying nucleic acids from a nucleic acid-containing

biolod\aI 2414 BBReference is matfe-here to tHREHER28090Babove
in respect of the polyoxyethylene-based non-ionic surfactants. 10 Particular
preferigce iy GhveNHocustng Ry oxyghyirne taifyalgohrl gthere selected
from the group comprising polygxyethylene layryl ether, polyoxyethylene
cotyl BRY SoRbiy et Iohe P B e eI A e yiene oleyl etSe:
for sotaBif2iMg HpMe&r SReaitfalbgiteadeisl@yiNthathods for isolating atfiior
purifyéagtantieic &sdstrem Q.hucisic aw-domtaistdg dfoltgcal sample.
Rartiairefesgaaeirgivegtauringtae 20 melyoxyettiviene-based non-ionigr
s_u.rfag%%%ﬁra@%tl?}g)@ﬁ qglméygm)gﬁnpemlawnghﬁthers, f_or_solub|I|Z|Hg
lipids Ef a bhiojogica sam(gleén metPogs for |sorl1a§nggand/o%%mfymg nucleic
acids USind4 atri%%ré% Y'6n 5H§ YIS r? %8@_‘3 Bound, 25
prefefdBRipin theRItRUGAMagrtieblemadaeticlyt@fractible particles having
a silidarthefawee Adbraintagdioad|yydber ehmienaths onrerto contain no or aing
igast Hh%rk&d%W%(d%mﬂI@@iWi%%M‘ﬂéndéﬂﬁﬂeﬁhﬁ@Qgent s

polyo%ﬁﬂ%li%neémggela?ﬁl ls%ic ?elng%l%t&%@ i s I{)&Lc?ulagﬁgéyoxyethylene

fatty a ethers; In me for’isolating an fifying nucleic acids

using®@HRltrix bastif’6h one oF ATHEUWIREoN oxid&EompouttPBP&erably in
the faria(bydrexymesiddydaimaptiescal(f Rt§hctable particles having a silica
surface. WO 2009/144182- 37-PCT/EP2009/056268 In addition, the

jgventigp, onggns,%% usg,ﬁ,&olygm%yleeg- pon-ignic surfactants
selected Igo the grqup com risinﬁ. ol xyetgyene fat’E}/ alcohol ether,
voly RS Rine 'SRYIhel,| BhBR LAY AdVantagE0US
polyoXRshefe i pBIQEIASr o pYIaRIE bRSARSCHFRIyMRIRiOYFterably

polyosyetbigene pattycalaofuwlistteingelgatdaNrom the group comprising
polyoxyethylene lauryl ether, polyoxyethylene cetyl ether, polyoxyethylene

| [OF. | ing 10
gL r%#]%g?’@%ﬁ%%?%@iﬁ%@%@\gre?gfékncge s made 228
to the/EfiFe QELABRDTQHAR M 1Re PRIE AMOLBIYExyethylene-based "9
non-ieeR@eNigactants.

The present invention furthermore relates to a kit for
25 isolating and/or purifying nucleic acids from a nuc leic
acid-containing biological sample, comprising a lys is,

binding and/or wash reagent of the invention.

In preferred embodiments, the kit may furthermore
30 contain a matrix based on one or more silicon oxide
compound, in particular a matrix based on one or mo re
silicon oxide compound in the form of magnetic or
magnetically attractable particles having a silica
surface. Examples of magnetic silica particles
35 preferably contained in said kit are described in t he
international application WO 01/71732, the entire
contents of which are hereby incorporated by refere nce.



15 "Storage stable" here preferably means for the purposes of the invention
that the properties of the lysis, binding or wash reagent that are relevant for
the particular use, do not change during storage over a 20 period of three

montM$Op?8RYABRAER6 months, furtt® preferablyPét HERRASPYPREAHSS, in

such a way that this substantially impairs said use. In a preferred

embqqlmgnt,@;@{@gemwgﬂls disBRyRRAL rogd temperatyre, further

prefe l?h rarlns(g)reat acnoﬁ vated% %oravge Eem[% ture qf?o for example.
as turned out 0'be oné of the properti

there%ﬁ@%ﬁaiﬁr@?él%tt&ﬁe‘ﬁ@éh reage”t aCCOfd'”g to
Prefetiemiiagntioerefore,theformerdoesnot 30 substantially change during
storage of the reagents, with the pH preferably decreasing by less than 1

during.sigyaa ORfafirapaHbaHBR, dplals. Trplyres-aad advantages of
the suﬁ %ﬁéi oft e |nvent| rhj?e found in the d?)endent claims and i |n

the d& >HBPS) Hb’B%‘W S[hoe &gﬁ%iﬂ@%&?@ es and examples Witlch
illustrBfstisledaprefesRimpre i platp EmBo i@ ntdiof the present ca
inventmembYd@2009/144182- 38-PCT/EP2009/056268 Fig. la, Ibdepict the
ghange in pH of the lysis reagent B of the invention, depicted as empty bars,

and epicted as filled bar
durlnogﬁ%% Wee 'f‘g?éﬁgwﬁ zﬂ'l%gé}é%g %g?%ﬂt‘é%c,_%:lg Ib). Fig. 2 dep%c?
the abor4gREEp: mse%dafqurww 18456 e SRR PCR of REV-DNA
after tamythg gmtm@paiaﬂ@ng oblirxyBiyleniHakg alsis reagent B of tiahol
inven@'m@@nd poE dweeyieHcontainpr@ tysis reagent AndifoFig. 3 depicts the
BYETagRSA Cthy a%lée&m RRRCTifgal U5p8 iRkt of REV-DNA aftep,
carryi 59' %reparO ions \&ral rﬁ with the lﬁ S re ent B of the invention
and thE 17\t 2B nfss é@fent ] 8 \f/eeks of storage at
50C. Wé‘?éteéi Iyﬁigmea@ént %%ﬁlCW%@@!B%d%Y@&Yﬁ%’ﬂﬁﬁérature for about
4 wedkgrywas ustideas refarelyosyathydmiecasecétyl andeéthies) of the eluate
were ysioehdstHyRerRAl Sighf? CRndYithfgoiesybisdYethylen e
20 oleyl ether, for solubilizing lipids of a biologica I
sample.

The term “lipid” means for the purposes of the pres ent
invention water-insoluble or at least mostly water-

25 insoluble natural substances. The term “lipid”
comprises for the purposes of the present invention
fatty acids, the group of triglycerides comprising fats
and oils, waxes, phospholipids, sphingolipids,
liposaccharides, and the group of isoprenoids

30 comprising steroids and carotenoids. More specifica Iy,
the term “lipid” means lipid components or structur al
components of the cell membranes of organisms, such as

phospholipids and sphingolipids.

35 Preference is given to using polyoxyethylene-based non-
ionic surfactants selected from the group comprisin g
polyoxyethylene fatty alcohol ether, polyoxyethylen e

alkylphenyl ether, and/or polyoxyethylene-



25 6 al of the eluate being depicted as empty bars and the results for 24 al of
eluate being depicted as filled bars. The invention will be illustrated below
likewise on the 30 basis of examples. It will be appreciated that the latter

shall BE-3pREFEdGRerely by way offilustration drfd SFEIPRGAPEAGR

present invention. Example 1: Stability test 35 A lysis reagent A containing

20% (lyd AV (Fiikek geapitliniens ispshiogyrmteiqynd

is(h h d hich WO

%Ségi“@ﬁaé“ﬁet o B R TR STRE e replaced wi

20% S e n ible-distilled water
BRA/PB MY EEYSIHAS CwBRIR BRI pRePAe Gn ¥3Y

and ezhainoregdiolegiafdamppisls at 25C and 50C for 33 weeks. 5 The pH of
esch solution was determined here with the aid of a pH meter (Metrohm) at

temp?{é’ﬁé‘r@&@ @%5%‘&9# 1O %Qé:éﬂtﬁ’@%@é&hﬁﬁwrék?f storage and at,

Kly int 1OT F dicates that the pH of
yeie PalSAPRCto Healts TN HRON BREAER Bl T T DHs 7 2 curing 53

week84 ge at 25C, while the pH decreased from approx. pH 7.8 to
approx. 15 pH 5.9 during 33 weeks of storage at 50C, as depicted in Fig. Ib.

10 contgagtutheEtathEisisepaantBuama F,%l?ifi/ at approx. pH 8 djgiag
33 wee [lé? &f 8Ef§% e% e 8 ﬁg% I%Q aLppw%g IJIExtractlon of vwalé)/ﬁ?i

Negativ VIrus- uman plasma was admixed with 104 sg

hepaf?f?é)’B"VﬁU’éY )'aT*FYé vﬁ&%N/‘?W@%’é{ﬁ@B f87In each case 1000
1.11 efhhe plagmby@ysthylphe usirkiediylcomaibetially avsilaible automation

platfosayQetiyiphenyie(Riapenfobyongansmef fipgdgutomated protocol fobf
RNVING, MY BLC SRS fram MasE dorabRi&hg and/or
purifying nucleic acids from a nucleic acid-contain ing
biological sample.

Particular  preference is given to using the

20  polyoxyethylene-based non-ionic surfactants, in
particular polyoxyethylene fatty alcohol ethers, fo r
solubilizing lipids of a biological sample in metho ds
for isolating and/or purifying nucleic acids using a

matrix based on one or more silicon oxide compound,
25 preferably in the form of magnetic or magnetically
attractable particles having a silica surface.

Advantageously, the eluate was found to contain no or

at least markedly fewer contaminations when using t he
30 polyoxyethylene-based non-ionic surfactants, in

particular polyoxyethylene fatty alcohol ethers, in

methods for isolating and/or purifying nucleic acid S

using a matrix based on one or more silicon oxide
compound, preferably in the form of magnetic or

35 magnetically attractable particles having a silica
surface.



30 According to the protocol used, the sample was exposed to the
protocol-defined volumes - of lysis reagent B containing guanidinium
isothiocyanate, tris(hydroxy- methyl)aminomethane and 20% (w/v) Brij(r) 58

(SigmAPa2PBrbfdiHge K, and solutidh-AVE contBRiHEREAMIIRRACE5 This

was followed by incubation at 65C to lyse the sample. To the sample mix was
then gddedighRrotacol- gelingdnvolsbreshoingiag reagensC containing
guanidinium isothiocyanate, tris(hydroxymethyl)aming-, WO 2009/144182- 40
P  BBRE, E SI 0 28k an d
isoprdiPahdieatere ‘Fﬁfﬂ%ﬁg‘%meéy@ﬁwmfﬁi ' RagAttract suspenSBR
whicretigitainpdyhxyetaylestc siftotpdpnite gargcles anttaidded and mixed,
B Spesied Hyierepetasepidpyiagdhis tirekthe rupleigagisls bind to the
silicop, el RAHiES, G BRORRY-SUS rdegagiicies were then e
separated and the’liquid phase was rempved. To the silicon oxide particles
was AR SRR L N VEIOHETB o0 Lolution containinSlo
guanRRHNONYeHI8 R ate th FETRBN PO MANYEIBYRRECI8EM¥re suspended in |
the weisieisahdionpdlyesetierieatanteybstagaiforgrepsed and a ring

11)"0t0§9ir§§§%@5b1@l54%ﬁ1@f W@%%ﬁ@%?i%%%ﬁgéﬂ%ms’ NaC1 and e_thanol
was added and a second wash step was carried out. After 15 separating and

removing the liquid phase, the particles were washed with protocol-defined

volunfEIHPAGE43 RSN L i e B IS EEIPUBR A#8ting the particlesClfe

supetnata@speas r@hotel, aoty tygihyivnesbased dred-ioriit for 8 minutes.

To eldteftrealNA, protocol- 20 defined volumes of eluting solution E were
ded, with the particles being suspended therein for 3 minutes. The

Coic PRURURET OIFEV IR L S o o Bl 000 111 of plarfses
samphé, Rh thenisaifitiosf REARGTIRE RladintMStsontaining 20%
(w/v)Dimderyt 20(Fivdst)aneigrdingheagers cafeaanngf@dotlw/v) Tweent 20
(F|Uk§)articular use, do not change during storage over a
20 period of three months, preferably of 6 months, fur ther
preferably of at least 8 months, in such a way that
this substantially impairs said use. In a preferred
embodiment, storage stability is displayed at room
temperature, further preferably also at an elevated
25  storage temperature of 50°C, for example.

The pH has turned out to be one of the properties o f
the reagents that are relevant to the wuse.
Preferentially, therefore, the former does not

30 substantially change during storage of the reagents ,
with the pH preferably decreasing by less than 1 du ring
storage of the reagents.

Further details, features and advantages of the sub ject
35 of the invention can be found in the dependent clai ms

and in the description hereinbelow of the accompany ing

figures and examples which illustrate by way of exa mple

exemplary embodiments of the present invention.



30 The eluates obtained were subjected in each case to an REV-specific real
time (RT-) PCR, with 24 1.11 of eluate being used in each case. The

averages, depicted in Fig. 2, of the CT values (threshold cycle) which 35
descri¥e #0844 H2vhich the fluoréstence begiRf$Td RicHeRYE56268

logarithmically revealed that the extraction using the lysis reagent B and
binding reagent C of the invention achieved a higher yield. WO

2009/!'1 82 41 - Pfg:T/EtPaqOO948§6268 Ex pl? ﬁ,' E)itractlon of viral DNA
after s 8ragé ok% the fy&is teagent 5 Thely S|S?ea con alnlngguanldlnlum

isothiocyanate, W@Qﬁ?&r@xﬁn@ﬁ;}ﬁ‘éﬁ%&?ﬁﬁ@%rﬂf 299 Wv/v) Brij(r) 58
(Sigma), and A hasshicin@rif(f) 8&hddveesr20&karvainiig 299 (w/v) Tweent

29 (Fluka) werereagénstareddpicedles viarseibaas SQGrifey 83 weeks. 10 The

viral nucleic acig Was ti&?ns%téagteg{ Uy t{yggcqrwngﬁga%@/anable
automation plat E%Iﬂ Asymphonyt (Qiagen), by means of the automated
Tylhg

protocol for pur al nucleic acid from plasma samples. 15 According to
the protocol described in Example 2, the viral DNA was extracted from in
each Egse 1depidislthef dverplgesnafsamplalusmgittee ¢tBvmercially available

Aytomation platgyé&ﬁglA%gpphmﬂgt (RiagenpiwithpinprOndifigiept mixtures,

lysis reagent B [

trls(hydroxymetﬁgﬁ@rﬁ?fnom r%égﬂalél@%%w g F/\b?l §Ij(t) ég Sigma), and lysis
reagent A in w PéﬂsBrﬁ?ﬁgﬁ’@%a% bentREpIARE Rt 25 (W)6) Tweent 20
(Fluka) being sﬂimtn@e%(bﬁcdasm@mwsmeﬁgﬂnlﬁweeks The reference
used was a lysis reagent A which was stored at room temperature for about 4

meekpig Yefonnd hat %F‘AH@E%P@%"’\%‘M%‘“&@EW 30 reagent A
stored at 50C were veryo gque wh | &?el at (?) rgthe lysis
reagent B were 388 In ég tggg 6 af'and }T% Eé‘ Iuaq {&obtained
were subjected $8"Bf9 @V‘lﬁéﬁﬁf@t@% tﬂﬁ\é‘r@#ﬂ)"ﬁ'@’ﬁh 8% The averages of
the CT values, tejscteehigeitg. B, refvetied imatritienexarattiomeusing the lysis
reagent B and bipdiagacaoesitamhin g tiyertigrmchiexrdratygher yield.
YO 2009/144185 4e PGt 5538986‘366%%% a lysis reagent

A which was stored at room temperature for

about 4 weeks was used as reference. In each

case, 6 yul and 24 pl of the eluate were used

for the real time PCR, with the results for
25 6 pl of the eluate being depicted as empty bars

and the results for 24 pl of eluate being

depicted as filled bars.

The invention will be illustrated below likewise on the
30 basis of examples. It will be appreciated that the

latter shall be considered merely by way of

illustration and shall not limit the present invent ion.

Example 1: Stability test
35
A lysis reagent A containing 20% (w/v) Tween® 20
(Fluka), guanidinium isothiocyanate and tris(hydrox y-
methyl)aminomethane and lysis reagent B in which



Claims 1.Lysis, binding and/or wash reagent comprising: - at least one
chaotropic compound, 5- at least one buffer compound,preferably
selectedfromthegroupcomprising tris(hydroxymethyl)aminomethane,N-
(tri(hydfS3RetHAREthyl)glycine, N, R9%bis(2- PCT/EP2009/056268
hydroxyethyl)glycine,3-(N-morpholino)-
10propge&ssIpHORIRC ST (ZpYAEeYwith 20% (wiv) Brij® 58

e.thy')gP%ﬁa?”ei@" SR ANESHRONIGATM: distilled w ater
piperazi Y )Y iS( -e_thgrpesafip onicacid), .
N-cy@BResaA S iansr do sRRIRLUIBRRRIR Horl S-@ed 50°C for

morpBalinedkthanesulphonicacidand/or 15phosphate buffer, and - at least
a@ne polyoxyethylene-based non-ionic surfactant selected from the group

COMPFING ROBYOXY SIS IRUYRIGRABHAIES here with th e
polyoxyethylenealkylpheny theragr]}?/or .

20pol§f/x3? tk%/l@ e-ﬁ%ﬂ%xﬁ%b‘iﬂ eﬁoéﬁ@gﬁ%\w&sﬁih E'H% range from 8%
weighB08RIFRMAL° S0 deigHhibrFiarheissi@daenntbtal volume of the at
reagemteRly ihteysesbinding and/or wash reagent according to

10
The bar chart depicted in Fig. 1a indicates that th e pH
of lysis reagent A decreased slightly from approx.
pH 7.8 to pH 7.2 during 33 weeks of storage at 25°C ,
while the pH decreased from approx. pH 7.8 to appro X.
15 pH 5.9 during 33 weeks of storage at 50°C, as depic ted
in Fig. 1b. In contrast, the pH of lysis reagent B
remained stable at approx. pH 8 during 33 weeks of
storage at 25°C and 50°C.

20 Example 2: Extraction of viral DNA

Negative, i.e. HBV virus-free, human plasma was adm ixed
with 10 * sgU/ml hepatitis B virus (HBV). The viral DNA
was extracted from in each case 1000 pl of the plas ma

25 sample, using the commercially available automation
platform QIAsymphony® (Qiagen), by means of the
automated protocol for purifying viral nucleic acid S
from plasma samples.

30 According to the protocol used, the sample was expo sed
to the protocol-defined volumes - of lysis reagent B
containing guanidinium isothiocyanate, tris(hydroxy -
methyl)aminomethane and 20% (w/v) Brij® 58 (Sigma) and
proteinase K, and solution AVE containing carrier R NA.

35 This was followed by incubation at 65°C to lyse the
sample. To the sample mix was then added the protoc ol-

defined volume of binding reagent C containing
guanidinium isothiocyanate, tris(hydroxymethyl)amin o-



Claim 1, characterized in that the polyoxyethylene fatty alcohol ether
comprises a fatty alcohol component having from 6 to 22 carbon atoms, and
comprises a polyoxyethylene component containing 30 from 2 to 150

(CH2WIP2)QfH#44 Wfirerein the polyoffPethylene faht§ BleBROPE{ABEZHS

preferably selected from the group comprising polyoxyethylene lauryl ether,
polyoxatarenm gy GWWB‘PE{'&V%Y @‘J\%J)‘%F%P@G F'Bﬁéﬁnd/or nol.
35pOIXR ethyflerh eryl eth L _(ﬁ?’ln%obﬁx et n&att alcohol etherisnot

polyoxye hy ene aur ng'an dr Was reagent according

to 5 SH§RGNHE A |?@‘@H?ﬁ%@]§?§@f@‘ifeﬂ“i?%§i%e polyoxyethyl&E
alkyl padgitjéstmeasisasisledteanflomired.grsipspenifgising potyoxyethylene

renylplaessdetimiang!/ enigoliraxy ety lengeisoasiydpbipay! ether. 10 5. Lysis, to
b'”d”ﬂﬁ’easflﬁé%‘%?ﬂ% fmsf&a%%fmag&&ewaths preceding claims, ;qe
characterized in th atrﬁ g&s #&Iﬂéﬂ g rbreagent comprises a
non-iBRICCER ISR ETT heRagle AL f%lﬁ’ Ffume to 1 4096 WS
welgﬁﬁmﬂlﬂﬂﬁ'e,'r@ré\‘@r%lgfqﬂ m@%ﬁgﬂ'ﬁémm@%tﬁ@gﬂ@/volume to 1 30%led
weighble qltoteeopfinedtialynmetbé wasyestiation d&¥aiweight/volume toriing

A% weaaliveiMmeiobarsOmHie deiahyoldme wEthakragent. 20 les
were suspended in the wash solution. The supernatan t
was again removed and a protocol-defined volume of wash
solution containing Tris, NaCl and ethanol was adde d
and a second wash step was carried out. After

15 separating and removing the liquid phase, the parti cles
were washed with protocol-defined volumes of aqueou S
80% strength ethanol. After separating the particle S,
the supernatant was removed, and the particles were
dried in air for 8 minutes. To elute the DNA, proto col-

20 defined volumes of eluting solution E were added, w ith

the particles being suspended therein for 3 minutes
The particles were then removed, and the eluate was
obtained.

25 According to said protocol, viral DNA was extracted
from a further 1000 pl of plasma sample, with the
modification of using lysis reagent A containing 20 %
(wiv) Tween® 20 (Fluka) and binding reagent D
containing 9% (w/v) Tween® 20 (Fluka).

30
The eluates obtained were subjected in each case to an
HBV-specific real time (RT-) PCR, with 24 pl of elu ate
being used in each case. The averages, depicted in
Fig. 2, of the CT values (threshold cycle) which

35 describe the cycle at which the fluorescence begins to
increase logarithmically revealed that the extracti on
using the lysis reagent B and binding reagent C of the

invention achieved a higher yield.



6. Lysis, binding and/or wash reagent according to any of the preceding
claims, characterized in that the chaotropic compound is a sodium salt or
guanidinium salt, preferably selected from the
25grolpt8RYYistddSBdiumiodide,sodtdm per chidr&E/ERAH8IRRAACS
isothiocyanate, salts thereof. 30 guanidiniumhydrochloride,
thiocyanate,guanidinium and/or a mixture of two or more 7.Lysis, binding
and/qr wash reagent according 1 of the preceding claims, charactefjzed
in tha {ﬁgﬁ Bnlﬁ |h%%rté%%ion gtmgﬁgpls%‘aegtr%rn%ﬁ?e%ggr%nbranched aIkanoF,he
prefeh%ﬁ/rﬁa&%{?ﬁ:hed or 35unbranched alcohol having from one to five
carbon atoms,preferablyselectedfrom thegroup comprising methanol,
eshanpheisoprgpanol reagespancl B-buganelinignchgdatidginkianched butanol

or pe@@t’ﬂﬂicm@, 'T?iéfHW?o%%%%yl)’a%ﬁomethane and 20%
(w/v) Brij® 58 (Sigma), and A in which Brij® 58 had
been replaced with 20% (w/v) Tween® 20 (Fluka) were
each stored in sealed vessels at 50°C for 10 weeks.

10
The viral nucleic acid was then extracted, using th e
commercially available automation platform QIAsymph ony®
(Qiagen), by means of the automated protocol for
purifying viral nucleic acid from plasma samples.
15
According to the protocol described in Example 2, t he
viral DNA was extracted from in each case 1000 ul o f
the plasma sample using the commercially available
automation platform QIAsymphony® (Qiagen), with, fo r
20 different mixtures, lysis reagent B containing
guanidinium isothiocyanate, tris(hydroxymethyl)amin o-
methane and 20% (w/v) Brij® 58 (Sigma), and lysis
reagent A in which Brij® 58 had been replaced with 20%
(w/v) Tween® 20 (Fluka) being stored in each case a t

25 50°C for 10 weeks. The reference used was a lysis
reagent A which was stored at room temperature for
about 4 weeks.

We found that the eluates obtained using the lysis

30 reagent A stored at 50°C were very opaque, while th e
eluates obtained using the lysis reagent B were cle ar.
In each case, 6 pul and 24 pl of the eluates obtaine d
were subjected to an HBV-specific real time (RT-) P CR.
35 The averages of the CT values, depicted in Fig. 3,
revealed that the extraction using the lysis reagen tB

and binding reagent C of the invention achieved a
higher yield.



8. Use of a lysis, binding and/or wash reagent according to any of the
preceding claims for isolating and/or purifying nucleic acids. 5 9. Method for
isolating and/or purifying nucleic acids from a nucleic acid-containing
biologéal 218482 prising the folRving methodGIdpE28PH/8hfy %
biological sample, 10b) immobilizing the released nucleic acid(s) on a matrix
based on one or more silicon oxide compound(s) in the presence of a
chaoﬁ%ﬁib%mpound and/or a branched or unbranched alkanol, 15c)
optionallywashingthenucleicacid(s) immobilized on the matrix, d) optionally
remoying l%gogm,ﬂgcdﬁty@}q%%hgg@ Wgﬁ{ gr immobilizing are
ndin

carried out In h? gr(le%eh ? OXSISC andis /or g 20composition
comprising: a least one ¢ IC CO ound and at |least one

polyoxyethylefe-d588k nB'HelorF?é‘@ﬁ faEf%{HPQHI%ted:’fFé?ﬁatWé! group
comprising polysgetegleneftiayalcohtilether, @®wolyoxyastmpasiscalkylphenyl

ether and/or poly@(qymwgn@unglmym@@wﬁm@ block copolymers\in the

range from 0.1% m@_g ﬂu:—l,'t | gﬂght/vo,QJml%l 3sed on the total
volume of the c >é§;(J[josltlon 3 éMetﬁ%Z@gécor% ra%to CI Q 9, characterized

in that the poly W@Wé! TY)(; 'Bftohol ether ¢ Tised R) alcohol
¥dmponent havRigRANSSEIEN @I Carbon a@6ifls, and coVnFriRedraxy-
polyoxyethylene®yupeparnentofathiagesalphdnae 1509 2CH20) units,

wherein the poImgg@tgm@mqugyzaggﬁgy%ﬁymoﬁ(preferagy elected from
the group compgisig ALY ISRV BRGH PN ety iene
morpholino)ethanesulphonic acid and/or
15 phosphate buffer, and
- at least one polyoxyethylene-based non-ionic
surfactant selected from the group comprising

polyoxyethylene fatty alcohol ether,
polyoxyethylene  alkylphenyl ether  and/or

20 polyoxyethylene-polyoxypropylene block
copolymers in the range from > 8% weight/volume

to <50% weight/volume, based on the total
volume of the reagent.

25 2. Lysis, binding and/or wash reagent according to
Claim 1, characterized in that the polyoxyethylene
fatty alcohol ether comprises a fatty alcohol
component having from 6 to 22 carbon atoms, and
comprises a polyoxyethylene component containing

30 from 2 to 150 (CH 2CHO) units, wherein the
polyoxyethylene fatty alcohol ether is preferably
selected from the group comprising polyoxyethylene
lauryl  ether, polyoxyethylene cetyl ether,
polyoxyethylene stearyl ether and/or

35 polyoxyethylene oleyl ether.

3. Lysis, binding and/or wash reagent according to
Clam 1 or 2, characterized in that the



- 45 - cetyl ether, polyoxyethylene stearyl ether and/or polyoxyethylene oleyl
ether. 11. Method according to Claim 9 or 10, characterized 5in that the
polyoxyethylene fatty alcohol ether is not polyoxyethylene lauryl ether. 12.
Method according to any of the preced#g claims, characterized in that the

vsis andior bind - | . onie s o
tange romG A R Ty 1 A G Bl o erably i the
range fromé%'Wé@%ﬂSRﬁﬂ@%i‘ e8%weight/volume,

preferentiallyintherangefrom3.2% 15weight/volume to 1 8% weight/volume,
bas_ec_l,,on L@fg*@tadimlhm@mﬂﬁb\e @g@pq_@ﬁ'@éhtlgc&tdqfdscdating and/or
ryirifying nugleic,agidsfram Auslsin adifpaaianiag iRigiggical sample,
20compnsmg al SIS blrbd}w anﬁi@g Véash reagent acrordlng to any of Claims
1to 7. 14U8 eof%éf%g} ?%gn Hal 8%’6_@- idSsergc RNt selected
from the grdlitomBissingdheloxyPBABINGfattholysMeligee
polyoxyethytenglpligriphenylether and/or polyoxyethylene
isooctylphenyl ether.

10
5. Lysis, binding and/or wash reagent according to
any of the preceding claims, characterized in that
the lysis, binding and/or wash reagent comprises a
non-ionic surfactant in the range from > 9%
15 weight/volume to <40% weight/volume, preferably
in the range from > 10% weight/volume to < 30%
weight/volume, preferentially in the range from
> 15% weight/volume to < 20% weight/volume, based
on the total volume of the reagent.
20
6. Lysis, binding and/or wash reagent according to
any of the preceding claims, characterized in that
the chaotropic compound is a sodium salt or
guanidinium salt, preferably selected from the
25 group comprising sodium iodide, sodium
perchlorate, guanidinium hydrochloride,
guanidinium thiocyanate, guanidinium
isothiocyanate, and/or a mixture of two or more
salts thereof.
30
7. Lysis, binding and/or wash reagent according to
any of the preceding claims, characterized in that
the binding reagent comprises a branched or
unbranched alkanol, preferably a branched or
35 unbranched alcohol having from one to five carbon
atoms, preferably selected from the group
comprising methanol, ethanol, isopropanol,
n-propanol, n-butanol, branched or unbranched
butanol or pentanol, and/or mixtures thereof.



ether, and/or polyoxyethylene-polyoxypropylene block copolymers, preferably
polyoxyethylene fatty alcohol ether selected from the group comprising
polyoxyethylene lauryl ether, polyoxyethylene 30cetyl ether, polyoxyethylene
stearyl ether and/or polyoxyethylene of&yt ether,for solubilizing lipids of a
biological sample. 15. Use of polyoxyethylene-based non-ionic surfactants
35 selected from the group comprlsmg poI xyethylene fatty alcohol ether,

polyoRyetHyiéneChIkPiph&iR HNgnAoH hy R Holyoxypropylene
block copolmlmefaalﬁiwpowo%%trmw@dfaﬁy elriorsol tther selected

from the grasgplanypimsirg puff ingaiverietnitenelaurylether,polyoxyethylene
cetyl ether, polyoxyethylene stearyl ether and/or
pon yet Iether orﬁrepar

Eoragh st 1y SEAH AR s iiyipg nuclei

acids from a nucleic acid-containing biological
sample, comprising the following method steps:
a) lysing the biological sample,

10 b) immobilizing the released nucleic acid(s) on a
matrix based on one or more silicon oxide
compound(s) in the presence of a chaotropic
compound and/or a branched or unbranched
alkanol,

15 c) optionally ~ washing the nucleic acid(s)
immobilized on the matrix,

d) optionally removing the bound nucleic acid,

wherein lysing and/or immobilizing are carried out

in the presence of a lysis and/or binding
20 composition comprising:

- at least one chaotropic compound, and

- at least one polyoxyethylene-based non-ionic

surfactant selected from the group comprising

polyoxyethylene fatty alcohol ether,

25 polyoxyethylene alkylphenyl ether and/or
polyoxyethylene-polyoxypropylene block copolymers
in the range from > 0.1% weight/volume to < 50%
weight/volume, based on the total volume of the
composition.

30

10. Method according to Claim 9, characterized in t hat

the polyoxyethylene fatty alcohol ether comprises
a fatty alcohol component having from 6 to 22
carbon atoms, and comprises a polyoxyethylene

35 component containing from 2 to 150 (CH 2CHO) units,
wherein the polyoxyethylene fatty alcohol ether is
preferably selected from the group comprising
polyoxyethylene lauryl ether, polyoxyethylene
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cetyl ether, polyoxyethylene stearyl ether and/or
polyoxyethylene oleyl ether.

11. Method according to Claim 9 or 10, characterize d
in that the polyoxyethylene fatty alcohol ether is
not polyoxyethylene lauryl ether.

12. Method according to any of the preceding claims :
characterized in that the lysis and/or binding
composition comprises a non-ionic surfactant in

the range from > 0.2% weight/volume to < 30%
weight/volume, preferably in the range from > 3%
weight/volume to <10% weight/volume,
preferentially in the range from 2 3.2%
weight/volume to < 8% weight/volume, based on the

total volume of the composition.

13. Kit for isolating and/or purifying nucleic acid S
from a nucleic acid-containing biological sample,
comprising a lysis, binding and/or wash reagent
according to any of Claims 1 to 7.

14. Use of polyoxyethylene-based non-ionic surfacta nts
selected from the group comprising polyoxyethylene
fatty alcohol ether, polyoxyethylene alkylphenyl
ether, and/or  polyoxyethylene-polyoxypropylene
block copolymers, preferably polyoxyethylene fatty
alcohol ether selected from the group comprising
polyoxyethylene lauryl ether, polyoxyethylene
cetyl ether, polyoxyethylene stearyl ether and/or
polyoxyethylene oleyl ether, for solubilizing
lipids of a biological sample.

15. Use of polyoxyethylene-based non-ionic surfacta nts
selected from the group comprising polyoxyethylene
fatty alcohol ether, polyoxyethylene alkylphenyl
ether, and/or  polyoxyethylene-polyoxypropylene
block copolymers, preferably polyoxyethylene fatty
alcohol ether selected from the group comprising
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polyoxyethylene lauryl ether, polyoxyethylene
cetyl ether, polyoxyethylene stearyl ether and/or
polyoxyethylene oleyl ether, for preparing
storage-stable  binding, lysis and/or  wash
reagents.



