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contam nant, are carried out sinultaneously in one single device.
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30 excess of 20 ppb aflatoxins destined for food use by humans, for feed use by immature

animals or dairy animals is rejected. Corn containing in excess of 100 ppb aflatoxins is
destined for breeding cattle, breeding swine or poulitry. There are also some countries with
regulations for ochratoxin A (OA), trichothecenes, zearalenone, patulin and fumonisins.
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Many anal ytical nethods exist in prior art for toxins, mycotoxins and other
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kits have al so been introduced in recent years. However, sophisticated
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30 Many ELISA screening kits have also been introduced in recent years. However,
sophisticated equipment and qualified personnel are still needed to perform ELISA’s, and
their application is restricted to laboratories.

W099/676447 describes a multi-layer testing column comprising a plurality of membrane

layers vertically stacked within the chamber of said column and include at least a plurality of
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(a) a transparent housing,
(b) inlet means for the sample to be analyzed,
25 (c) outlet means, and
(d) at least two discrete superposed layers being a first cleaning-up layer and a
second detection layer through which at least a part of the sample is able to be transported in
said order, characterized in that the first layer comprises an adsorbent medium capable of
actively adsorbing at least a part of the interfering fraction of the sample and the second layer
30 comprises an adsorbent medium containing an analyte-receptor capable of retaining the
analyte.
According to a further embodiment, the analyte-receptor present on the adsorbent medium of
the second layer might be an antibody specifically recognizing the analyte of interest in the

sample under investigation.



30 invention are nore fully set forth in the follow ng detailed description
bel ow and t he acconpanying figure and exanpl es. WO 02/ (1C5115 7 BRI EF
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pressure neang)applying the sample in a flow-through motion onto a two layer adsorbent medium

in which the first layer is capable of actively adsorbing at least a part of the
interfering fraction of said sample, and the second layer is capable of specifically
20 retaining the analyte of interest in said sample, optionally at least part of the
adsorbent medium of said first layer comprising a derivatized surface,
(b) optionally washing the two layer adsorbent medium in order to remove possible
color interference of the second layer,
(c) optionally applylng a predetermined amount of a binder molecule onto said two
25 layer adsorbent medium, said binder capable of mteractmg with non-occupied
analyte-receptor of the second layer, and able to provide detection of the
presence or absence of the analyte of interest in the second layer, and
(d) finally detecting the presence or absence of said analyte of interest.
The detection of the presence or absence of the analyte of interest in the second layer is
30 done visually or by suitable detector means. It should be noted that for field testing, it is
essential that the detection can be done visually and not instrumentally, because the visual
detection is simple and easy to do when performed in the field and interpreted by non-

technical users.
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syringe plunger and said transparent housing is a syringe. Figure 1 depicts
one of the devices for use in the present invention consisting of two
superposeﬂohgmﬁjﬁ wi thin the housing. Said device conpri sgsp@péiagpar ent
housi ng, In particular a tube (1), inlet (2) and outlet (3) neans, two
superposed |l ayers within the housi ng whereby the first clean-up Iayer (4}
conpri ses an adsorbent material capable of adsorbing at |east part of t he
interfering fraction of the sanple, and the second detection |ayer (5)
conpri sé&inadly thepoaseshinversiiosraleo rejatas 40 Aikiiponpistneaplyatdeass oBp b thec@issef of

speci fi g?%rwer{t%r\aasgieggnt}e@ea 8@%“& %ne-gpﬁropeeﬁf'tﬁgfdﬂg\rvln nally conprises three

grids, I'S provi to above t Irst rayer (6), a second grid
in between t K& avrpretragrtemt (spjveah gapahié| of de@ﬁp'ﬂﬂ%e‘?@%'ﬂif%’ﬂlﬁé e dispelvingytae

(8), providing B@@@Wg@gﬁh tﬁf@ﬁﬁ@l@'tﬁﬂeﬁﬁg&éﬂﬁé’tfdnﬂ between the layers. A

consi St n (10) operated with a
pl unger (11 Yb) presswe meams)pcmacmle;mrﬁraarnﬁdaeanmofeﬂrei gavieer and ragpalklp eof
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of any of the d nvent ctin resence or
absence of an arpartyﬂ eaid isampld finore thieeiniehtp the@utlétmneammf aﬁld|d¢glce,l uid or

or asence o BubRESEY sphNERASE o HPmolil Aol e aR e SR R BT sfor D

visual ly and isldyer, i nstance based on whether a coI or devel ops or not. A

| t
P2, 0 B PO e Sl OB g Bl
adsor bent | ayer dayeSairdl ablatoyprevide detectorest theaﬂrﬂes@ec@ er ebsemerof eaid @halyter ofup

consi sting of to pesti ci des, drugs, antibiotics, hornDnes
or one of their 8@%&@%@%@0@&@9165 and derivatives. A list of possible
anal yt es whi qb) @afabetds bindemmblénul& ltiapable vaf nintevactimg ewltih stapepdenpidd baralyte-( not
exhaustive). As stated ?behore two super posed adsorbent |ayers consi st
of a first (4) ARePPIOTSLISPePhY aygr,l ayer through which at |east a part of

t he ganpl e ur(ﬁ)@rlabéweﬂmrmt/e oﬂtheanalyteembtecm undemipypastigatibn, n sai d order. The
first | 4 i d t bi
at Teast o pdel o 3RoRRE SRER ARG Of Pnd oA ERRAT bieg) eofit feobriaf™ "o

i nvestigation. lamdorder to narrow down the absorption range of
interference her S be t] f

support rrater(ihﬁa ﬁstrag saY %’é%@iﬁ ?ftrga%ﬁ'r @‘a%’a%(gp%‘ggrsﬁ%d\aﬁi}% 3R (?%éa
particul ar sol i canalytes eécaptari of ihet suched dayee, amd eapatile afi.gefiermtidgra datectahte on
of the solid supéo surface produces what is known in solid phase

ext r¥ct i on ( SPE)® %{Lat'a bonded matrix or bonded solid support. The solid
support W@édl%s@ﬂdnétﬁb@ of 1he iplentien paﬂmrtarapidoscrmga«janmseantsainblym, such

sephar ose and dext inclu der v t| |I.i C | L

PCT/ EPO AP MHERRRE S @E?JPB@QF e pesiq S 8%% °x'“%%”idd"‘\sogpt%%'raé Llﬁﬁds“lenpsand
"solid stuewpéutldmﬁgg agdjhomlicmebe[)el n used i nt _e_r]changﬁabl e and relate to the
materi al whic us as .adsor bent m us, .t he ress ely
adsor bi MRS ‘?Wfagfﬁr Vhigh may befealz ed Y thP Hsﬁs‘}fgﬁ'g e%r{ a[?' g‘ﬁg(ri@ﬂ%olld
phgsg usg,elbédyrthglpe@mﬂm-vummrmes@epl dtien‘ aaalybrs gestaaleeswpl g podxrraatehydﬁombmtﬁs fér )
medi um conpr i si art er sol.i su ort erj |c
adsor bs ¥ Htgf'Yﬁ é??@ﬁin ) ur?@ah%&m ﬁc?ﬁ(pglﬁlg%l'?l etqc"-i{’]&@t |Sgﬁ£s't'

der \Waal eé‘dno ififiaf prodpoticlr casts) stabifityi (nd eefageratms is r@qmrmyamlfmxbﬂutm(the
derrvatr ecule is f r |nshﬁnce ar(bon orme.g. Si-0Cl8Hn. O her
exanpl es %erPBFQI?dHB? WPE’H ead"e? Yi%go Eﬂﬂg ks or bonded silica

sor bent STﬁé @mbb@iﬁ‘i@h@edﬂbuf aeiel vl dlhertfbatumrérﬁicaﬂdftmnhwaﬂvanmgeg pithp present

- bonabhg. BeRloR 8 Bl hrbih dHalvornes Sornrd deiE P mRE IR °

for i nst ageenpganging igueaartiaxanaiplest he desired properties for a particul ar
adsorption, extraction or separation, an organic noiety is attached to the

"solid support, e.g. the silica. The sol vated bonded sol i d supports offer

t hrough the organic noiety an array of chem cal environnments which can be
selected for i5 specificities suitable for the interference. The expression
"sol vated" as used herein relates to a state wherein a bonded solid phase
interacts with a solvent whereby the derivatizi ng conmpound on the surfaces
interacts with the liquid in such a way as though-it was in solution.
Bonded silica solid supports exhibit unusual physical stability, They do
not shrink or swell in contact with aqueous or organic solvents. The bonded
silica solid phase particles are rigid 20 and will tolerate a high
viscosity flow of sanples and sol vents when these materials are packed into
snall extractron colunns Accordrng to a further enbodrnent the invention
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WO |12/ Ufi S115 PCT/EPU2/A .r9C 10 interactions. This principle is based on
the attraction of positively or negatively charged conpounds to adsorb onto
t he statyﬂy@% pended phase. Bonded chemical groups for ig@digpi2ph@isactions
i ncl ude et yTanlnopropyf) trimethyl am nopropyl, benzenesufonyl propyl,

sul f onypropyl, carboxynethyl and the weekly ionic am nopropyl, and
N-propylethylene S diamne (PSA). The solvated formof ionic matrices or
the derivatized solid supports offers one or nore charged groups (positive
or negaBRIEF DESCRIPTIONMOHR THE FIGUBESe Wi th an opposite charge will bind to.
Therefore, according to a further enbodinent, the invention relates to a
devi ce wherein the surface of the adsorbent solid support conprises at

| east O:Efqgo;f‘g 1 h{}:@ﬁﬁﬁhg(é’vcp&s slénﬁ;c}r{ Aot th%%eglgg T §@lindngyRs: octadecyl,

octyl) am no cyanopropyl, diol,

n- propyl= eth ,
0B R B0 A8 Ao AT ) Oy
obvi sus wiithotiinan HH“"@‘WW" edlid-phaskecieart-yp steat Thhg-aaliairesantoresponsdaslchonal

groups whi cg%rc(an b% qsﬁn'%ifo th)ﬁa&%gcé?ﬂE%‘re%%{Hr g| umare not restricted to

the abov&d PR 6 Sorovi e exanpl es. For i nst ance, as
15 expl ai ned above, al kyl groups contaln rbon c suc

from Cs Higure;® Ghroppiqoraptie@palysie of 128, Obrspike 9@8 'éﬂ?g)p%éieg PE%S’P’
groups. HF‘LG Qﬁerpéﬁiﬁgﬁrtopylné’cﬁﬂlplhﬁéb EI'&Sn-%Q' THe pla&%ere@ke%aﬁtsu@c@ﬂeprespomdof or
trappi ng nmpounds i n sanples which my otherw se interfere with subsequent
anal ysi 'UQE%wceWethsﬁ'%%e the interferences may influence capturing of
an anal yte of interest on the second adsorbent |ayer 20 of the device.
Additoi orRigine 4.SHhedeffext exf frestaanc: soneantralicro on the rdtentionuwft GAt yethe arsiagereny!
detection reaction. Sanples with interfering matrices may range from food,

f eed, |rﬁ9&'§'m’|al waste-water, urine, to blood. The main principle is to use

the stationary bonded phase to absorb and trap interferences while the
anal yte renmai ns dissolved in_the nohile Iﬁhase and is subsequently absorbed

by the DEBAMLERPESCBIRMAN QB FHE IWENTIOWeyi ce. This invention has al so the
advant agghd hah dnfifodirisis bf hedhRnSHRAbIsBUErariatioRg & thée embsdimuntsaril b@ssay

part, vvhereas this 1s not the case in conventional solid- has ext;1| CL
met higds. delsgmttqvewwbr%eren@eéqﬁswtei ey erpbediments ydll ?@r?@P?Te\'ﬂF {%/t gpe £ @ Esay,
the sanplg a|—t5 often pretreated by dissolving or extracting it W|th a
specific solvent prior to applying said sanple onto the two 30 |la

adsor berAcosrtingiin a distcerpbedimentt he RresaRy 'ré’ﬁf“i'%fe'atﬁ%l%érﬁ‘?"éieefobfje'iﬁcg%”\?e
the anal ybe,JdbOsp ALKeNEE TR i afdite! lﬂsatnai'ﬂfe‘?fenﬁg qiabﬁ@rﬂfcohtﬁlrh@emlwfbrcébnﬂrf@ﬁi es
an environnent nost Pavora e to the analyte. This decreases the

sol i d/ mogsinpe,saigsdevingrqamRrisigco- ef ficient in favor of the nobile phase. The
anal eist bt 1RJudingd as the sanple is applied through the first
adsor bent nedi z%wgps&%{ cﬁdul cg The interfering sanple nmatrices are

ret a| ned on t({winiatinagans feithe spmEIS 1 bePEAESH2/ 01~9h 11 sol i d phase by the
specific ”Dde%Gut%étme% gcédcpns provi ded for by the chem cal enV| ronnment .

The second | a device of the invention conprises an sor

nmedi um cont ai ragle@ﬁt Wyeatlipereter eupenased daysih beingra F'@E éﬂﬁ.angeCPH YAl eP‘ég*bf
| nterest ., 1fie: pAS04 BaRt ‘Fﬁ‘&'b&ﬂrﬂﬁlb% g?@% b tl%HE;&Qféd ey bralbr, 4 Whichhiakhfiren

anal yte-receptor 1s present e s port of the 5 second Igger should
be t dat Mercwsm;sp@ratnsa@mmmﬁmmma%w greerivptized; %taaﬁé?épa%{@ Setively
sephar 05? d<d néi%i(feragf‘ﬁﬁ%rneofstﬂér iflersa éc%oH%??’né é‘aMﬁIELHHa' iAgiHeH sa@Bbecond
i mmunoaffinity”so he sol1"d support material can 2(? an actively
derivati lager mmprlse&@nsaéaqrb@tdﬂe@h@ 69”@“@956!‘@9%9}5@9@% raingtance an
descri beg, yievi ce. The
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*anal yze- rece which actively reacts with

derivati @edor@diy; ghig u}iﬁidﬂ@aﬁscﬁf 9@51 ﬂ%@%ﬁ@é"@ﬂﬁta@@@ RARIBSSULR IRENS S8PRIB 9hI e
of bi dl I { SRR RaEbnh TRt ABARSSE
gel u cRefREless'r8 pbn Sald bt &I s LR AN R ST

i mobi I i ethe @utieifmeAanst ogi cal |y active nol ecul es. The hydroxyl groups on the
sugar residues are easily derivatized for covalent attachnent of a |igand.
The open-pore structure and the exclusion limt of Sepharose 4B in gel
filtration (MW20 x 106) mekes the interior of 15 the matrix available for
ligand (e.g. analyte receptor) attachnent and ensures good binding
capacities. Sepharose 4B exhibits extremely |ow non-specific adsorption.
Adsor bents based on Sepharose are stable under a w de range of experi nental
conditions such as high and | ow pH, detergents and di ssoci ati ng agents.
CNBr - acti vat ed Sepharose 4B enabl es |igands containing primry am no groups
to be safely, 20 easily and rapidly imobilized by a spontaneous reaction.
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The anal yte-receptor may be an anti body, other protein, peptide or peptide
fragnment, binding noiety or other binding partner specifically recognizing
the anal W&eoblfsef ore, according to a further embodi mentpcf/brppesend | ayer
of the device, to which the analyte binds uses the imunoaffinity principle
based on an anti body-analyte interactién. For 25 instance, in case the
analyte is a mycotoxin, the analyte-receptor is an antibody specifically
recogni zing said cotoxin. In Table 1 toxicants and other contam nants and
mat ri celn arfudhercembodignent dutheydeviaes ehée Wiventiamaaid RrassyiEdmeansfan be a

conpani %)?, bgﬁ%{}-l g@F sQBttr%hﬂ?ﬁ%ﬁté\%bm&?é Jo mglebody refers to both

onal a capa e of specifically 30
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15 Furthe the invention also relates to a device wherein in the
second IQ[?”Be\éékﬂﬁ =Yei%r ni ned space of said second |ayer conprises a
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rr?r te:hquanfalw?twmm esn bastreenedby mlsan?amlbylaee lm;tertmn‘te}bﬂw {1y exlnm];stwe)on and
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mcrotitre plates, the assay and results of which WO 02/ (1GSIT'S
PCT/ EP02/ 01~9G
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13 are carried out and interpreted in a |aboratory environnent using a
mcrotitre plate reader. Q her antibody-antigen systems include

i mmunoch R9j@phi c systems conprising of a nmenbrane al prgephioget he

anal yte di uses until it reaches a site on the nenbrane where the ani body
I's bound. In another ELISA format achronyned enzyne-Ilinked i munofiltration
5 assay (ELIFA) or flowthrough i munoassay the sanple is applied directly
onto a nmenbrane where the antibody is spotted while an absorbent nmateri al
draws t e sapssions lsalidgihasé’e “solidisuppert phasediand “silid wppoN theaterialt &re hRaieinbody
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. lnteractlons are the polar interactions most widely used droxyI amino groups are the

common hydrogen bond donors and these typically interact with other groups containing

oxygen, nitrogen and sulphur atoms. The third form of derivatization provides ionic-based
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assays. 15 For instance, alternatives of the nethod descri bed above, are
met hods wherein step (b) is present, or step (c) is present, or wherein
both ste and (c) are present. Alternatively, in the Eﬂ%ﬁnpjﬁthe
i nventi O&A@Oe('ﬁn("c} is replaced by step (c¢'), wherein in lg?fe/p c') a
predet erm ned anount of a binder nol ecube, |abeled with an enzyne or a
bi ol um nescent, chem | um nescent, phosphorescent or fluorescent nol ecul e,
is applied onto 20 said two |ayer adsorbent nedium said binder nolecule
capabl einddractivner abisi prinaiple Hs reased enpthedaiiraetiont ef pegitiysivior gtegativelys sBayged
| ayer . i ' ModeS OVl ' E Rubs rrigsence
§§'§g9‘?ﬂe&§? e}dr? rebr g@? t%‘% Sﬁﬁgxirgggﬂgéfgbg%?_%grgf% 8?@@2553 tablle | abel
i s att arhedctmsc onpludat ediethylatfiropsopytier trimedivdarniabpiopplei gnaenastioasPeaimil, or
quantified. Exanple i e, lLabe iy S | thl ting
. to pr od55@%3%0@'[0r%@&&@%ﬁ%?‘%rt@ﬁﬁ@f%ﬁ)ﬁ&g%c Igs&ég sef, QQP’S?K% roxsli ase
and @l kalantiee PSA) Thtasuivatdd farmudfasnic apatticas of therdetivelizeg shid ssppteotfergnt

are al so_envi saged as .l abel s. {. i U : :

NNbi ol uff'&%s &%ggﬁaf@ﬁg LRl (Rggs'@\;een%@ég%ﬂ\gegﬁ orhg@céerﬁ@é&géﬁ%%mg} ALBRELE and
parti cl enargell biad ¢@r bon bl ack, colored | atex beads or gold particles.
Furthergnre, the net.hods of el 1,0 I i he
sanpl o (RBEToraoSerag Fy Al e bt e dies B PALRE 18 LaRa G e,
with a spéadd ot treohasmbenirsolid supperpbiiprisess at hastiope eof dine doliowingt fusclicngbr

dsar b di | i cular, .sai
or *dhoc el Hbutvoeddedl BBl iR chsfBuBhh B oM Bi SoveBBIB, b, oS
PCT/ EP( hagrebyl48fylenbbdisiviriep aidthyaminberopylp trinastieylamihe prapgly tenzatiesuifargipredyb o be

washed in order to remgve al si.bl e color. interf n f.

| ayer. SHIFRNXRISRY ﬁadccg‘ﬁP%émaﬁwE?tﬂPH be 8%%9}“19%&0%32'5&1)%@9 gr",1 ttl?eg?ﬁ,gt)?(\gﬂ%fee
ghosphamdma‘aiiailiﬁ& ﬁ:&btﬁc{iﬂl grbups vdhllchfcmfndsb dia;lrnlliaym:l t(;y thmaa@][beﬁhmeldiunMere cetn be
etecte irectly, or alternative af.ter the It a e...n
case a SG%tU?}@‘tg{ rathe jaboyg digt "?FH@ F\Aﬁ‘eé%i% SEERP ﬁ y'g?sé%{)&f" 135 P}gsq?éctéeﬁév% &°
firsgk bexpasadhbote aflidegrdupsicemairnglohg catboutiains nsieh dsrfoom Cgdo Secomelen

| ayer. Sald vvasg\i ng can be done ing. a Iconventi onal buffer as descri bed
above. 298" 8[HTEY g?\QS%Qﬂdlﬁsi S'E%ﬁu'ﬁ@',on?cﬂm‘i"?‘?stance, a chronobgen such as

SRl Sy Kol i s e el vl M i ol
oS al e | Tro ue etrazol r,um a, e : -
PhothatS@rnH'Q? whish gy @ -%W@Fgﬂtéff%'gﬁ WE@?PR%%SP?H@@%?@%F §'l J&éf%&)lg( ReTs)
g- ih,enyliﬂleﬁdielfv\awﬁlay d@\?@bSRc@caﬁogu@ngf;aﬁqﬁawg@bhmmz>'$nee1 'sﬁnmnﬁ%bhl l;be_ntd layer

- AM nosal | Cyl |l C Cl A , N ',- am nopenzi dl ne ellra I Qc oLl
(DABY, - el devieer f\ﬁd'%?r@f@,sisa'ﬂumt??é%%f&%éemavP%Ef '%‘fl’ftﬁresd%@t Bkﬁ g4 %eq@ﬁ%tabl e
of reactdgigrtivhtrbadtion. Banpess Wit ierfsiing rhiteice magaangs édmafeatly feedeinepstdal of

t he second Ig}/er and caﬁabl e of generating a detectable signal. In the
absence Wsta#aign uilea i3 paod-n 5 sanpl e under investigation, all the binder

\ghl | be THeaﬁﬁﬁ?pﬂirI%ipflé\?s &?Gé’étlﬁ\d ﬁamrfadpben%emmmng atisetbdamdg trap Mtgﬂtlamn@mal :
e presence of analyte.in, anpl e pr.odyces a_ decrease in_signa

pr opor t i YHiettae gnalyte; %E‘aﬁ}?ﬁﬁﬁoﬁ’ﬁa ' nﬁ?l ngﬂlei as@ and J5gH{bseqyRly 3@%‘839%% the

i nt ensi tabcahd bAsorbéran@ler dttheldepied. can be conpared to that of known
gquantities of analytes applied to sim/lar devices in the s nner and
thus repHtdsBWENiQy '%/arsé’f'%? REgvaniags @'@%thed?a%t%%rﬁ %@pibtg?i“@tgr@@n@eé’i e

i ncl udi nghPRsdah iR NAheha Mg iPhd Iheleasy nlvedveraibhaledolidiphase exttattioe metiivels.
substrate can consist of a, chronpgen Wmﬁ] gg conver.t ed th aog;[eue %olagrd by
an enzynelrieRnaigateeffachvelyincrrasg die sensitiily of tag agsay, Hie SAMRES FratPIGPEC t he
resul t c%d@@ol@lﬁ@ Br ¥kiraslihg ¥t ithch sgecliRsRfleAnNpridies Bpplyiag lshidesaepioontdhetvaps
or not. en the sanpl e cont,éu ns a particul ar anount o%san g%ﬁ\l%/the ormmre
no c¥ orlayenadsepent medin.Fald Rreliegineent SaYStttagth iCoRCerirais ol diRalve g AnalTe
C:ﬂij t LPal fr&ﬁﬁﬁ%ﬁérﬁ@bi pclsr ih§tiifde, @ diliate is:@éewwtﬁagweam.amammg rhast mvbwtﬂehgr
enbodi nent) additional steps are present. in between steps.(c).or (c').an
(d) of me%h?e%fl'ﬂme-o’rh'ﬁr%eq Eﬁtﬂi‘%ﬁO'&@ma '?cPP%?dpafﬁﬂ%GB'&ﬁk‘fe&% i"hif’"%’f :°)f the
opt i onal b phaded THai shalye® id MR TdireeBOsnRat ag@i smple isapisied ttoroughnive first |
unbound bi nder fromthe second Iﬁ/er_, I;?nd 30 - agﬁ)l P(i ng_a Stjbsetsd[r)at?h et
sol ut i ona@sarbent Anedivmuot| the deviegs hhe, diertenng; SamPle Inaineqs e, Kianad PN, e, firs
capabl e of reacting with the binder bound onto the non-occupied

anal yt ereceptor of the second | ayer and capabl e of generating a detectable
signal. According to a further alternative enbodi nent, the invention
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expensi ve | aboratory equi pnent. In summary, the screening nmethod and device
of the invention provides fast) .sinple, costeffective and reliable

i nformati on when operated under field conditions The invention can be
applied as a general detection nmethod for a |large variety of target

anal ytes. For instance, the device can be used for the detection of toxins
or nycotoxins in 20 food and feed, for pesticides in mater hornDnes ‘and
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WO 02/11 (511~ PCT/EPII 2/ O1-191 18 The invention is further illustrated in

t he encl osed exanple descri bing the use of the nethod and device for
screeningﬂggg ockf}& NMycotoxin ochratoxin A (QA) in roasted gefkRRm1danever,

it shoul e appreC|ated by those skilled in the art that this exanple is
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various anal ytes for which analysis is desired. The housing of the device
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20 Am nopropyl bonded silica is prepared by the reaction of the silanols
with hal o- or al koxylyl derivatives, resulting in the coval ent bonding of a
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(d) finally detecting the presence or absence of said analyte of interest.
In a further embodiment, in step (a) of the above method, the second layer is capable of
specifically retaining the analyte of the sample for instance by the presence in said layer of an
30  antibody, specifically recognizing the analyte under investigation.
However, the earlier described enzyme-based immunological assays of the prior art clearly
differ from the invention. In said assays an extraction and clean-up step precedes and is
performed separately from the immunological assay itself. On the contrary, in the present
invention the solid phase clean-up step and immunoassaying of the sample are carried out
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The HPLC conditions allowed retention of OA only up to 10 m nutes. However,
roasted coffee 20 matrix interferences covered the chromatogram from ca.
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the group consisting of silica derivatives and wherein the surface of sald solid support

10  material is derivatized to produce a bonded matrix, for instance a bonded matrix wherein the
functional chemical groups displayed at the surface of the solid support medium are chosen
from octadecyl, octyl, ethyl, cyclohexyl, phenyl, aminopropyl, cyanopropyi, diol, n-propyl-
ethylene-diamine, diethylaminopropyl, benzenesulfonylpropyl, sulfonyipropyi, carboxymethyl
and trimethylaminopropyl.

15 The invention also relates to a device operable in the above described method, for instance a
device wherein said absorbent medium is a bonded silica solid phase e.g., aminopropy! solid
phase.

In an interesting embodiment, said cleaning up method and/or said device are used with a
sample wherein the presence or absence of ochratoxin A needs to be detected.

20  Aminopropyl bonded silica is prepared by the reaction of the silanols with halo- or alkoxylyl
derivatives, resulting in the covalent bonding of a wide range of functional groups. The high
surface coverage that can be achieved during the bonding process means that the adsorptive
characteristics of the bonded silica sorbent are largely a function of the characteristics of the
phase covalently bonded to the silica surface:.

25 -Si-CH, - CH, - CH; - NH,

Aminopropyl is a polar solid-phase and the polarity is due to a concentration of negative
charge on one end of the molecule and a concentration of positive charge on the other end.
This is brought about by having the negative electrons within the atoms of the molecules shift
towards those molecules which are most capable of attracting them. This shift produces a

30  molecular dipole. Other polar molecules will be attracted since each of them, in turn, have a
positive and negative end. In aminopropy! the polar characteristic is brought about by the
amino - group. Amines have at least one sp3 hybridized nitrogen bond to bond to as few as
one hydrogen group. The nitrogen atom of primary amines has a lone pair of electrons that
often in the presence of a more acidic substance is capable of donating the lone pair in
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15  the sample is, therefore, expected to receive the minimum disruption as it passes through the
column.
Although aminopropy! has a short carbon chain it is capable of limited non-polar interactions.
Also according to the invention, the cleaning up method described above is used for actively
removing an interfering fraction from said sample in a method for detecting the presence or
20 absence of an analyte in a fluid or semi-fluid sample, for instance prior to the application of
said sample in a flow-through enzyme immunoassay or in an HPLC analysis.

The invention, now being generally described, will be more readily understood by reference to
the following examples, which are included merely for purposes of illustration of certain
25  aspects and embodiments of the present invention and are not intended to limit the invention.
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CLAI M5 PCT/ EPU2/ U1-49G 1. A device for detecting the presence of an anal yte
in an i nterferi ng fraction containing fluid or sem-fluid sanple, said

devi ce cgvr% : 5 (a) a transparent housing, (b) inletpiEapaives the
sanple to be ana "yzed, (c) outlet neans, and (d) at |east two discrete

superposed | ayers, being a first and a2second |ayer through which at | east
a part of the sanple is able to be transported in said order, in which said
first 10 layer conprises an adsorbent medi um conprising a derivatized
sur f ace EXAMRILES of actively adsorbing at |east a part of the interfering
fraction of the sanple and in which said second | ayer conprises an
adsorbent nedi um containing a receptor capable of specifically retaining
the anaE)XAPLE 12 DeDins and avetbedifay detectioni oh an \anahie in sainderfering fiactipd an
anti bod nt?’al Rgvga jgecording to claim1 or 2 in which said derivatized

| east one of the groups selected from octadecyl,
octyb, ethyl, cyclohexyl, phenyl, am nopropyl cyanopropyl, diol,
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| ayers. cg\]%reqcﬁxgtgg%%ﬁé]%fg%ﬁ%ﬁv@{ EkaFb@b@oée b8, ﬂlH's”adﬁ'Oét%B %hgro%@%%bent

medi um | é-group consi ar ose,
sephar oEAHISeghatosarts (fér ammupm)ylagwpohmghmnanﬁ%if ephairess iBt(BDTS—C@QH

whi ch d
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f er_m t hehibngretip, mah&‘daretfdirensiamdeeaval‘rahielﬁonﬂEhaTmac)e\(Swedm)cor ding to any of
cl ai ns

claim7, fg?rw.‘iaeﬂ Wh:eggpﬁgﬁ glowggr!ij ivﬁtﬁ% %pfecnnigg l&é il fnt@tlgﬁ‘@ﬁﬁ@e@%fﬂ%éﬁ%ﬁunger
i s the pinesLsitiofgeE@Na methdﬁﬂjés‘bﬂbédbﬁﬂ%maﬁﬂ‘fbmﬂ The-ghoigg obanalge regeptars,
ol oo ToE T, LBl e PaRl B hoe B B o0 LR R BB ISR
undeys | naapdbigabmaevelal $0ppliblse according to claim9 in which det ecting the
DS et PeoehiBebele Ry vAETHS Band O IEEERTe] FE 5 e CO Tt RUTIS
fracti onlgea@t@ld*ssa@eﬂl ii @h cappmpnatefmmeq bampﬂtmcesanerrNaHG@sdoHpBBis|bml§elt he
o Sr 53 02 1 80 0P olhs ®oR R SubarfpiP Ueo el PPt i 2
adsor bi nghcpéver@agtfore2 BAY at RIT of beerhigheatf45Ci ige teraainingractive sitescare dsked, fghd
e cResesanaLin ShEEEN Gy Bhe TBTALD SE T RPN B 0 BBl o
nedi um ORT! Besebh BEsorbay Rgarriswashet awayifor instrice edthsaoupingehuffer followed by 0.1
M acetate (pH 4) buffer containing 0.5 M NaCl followed by coupling buffer. The blocking
agent is washed away using coupling buffer. The coupled gel/buffer ratio is for instance1/3.
A separate amount of gel is swelled and blocked as described above. The coupled gel (for
25  instance 1 mlin 3 ml buffer) is mixed with 4 times this volume of blocked gel. The mixture is
brought to an equilibrium by shaking end-to-end for 3 minutes. For instance 150 pl of this
mixture is pipetted into an empty column with the endcap and first grid in place (Fig 1). Empty
columns with grid can be obtained, for instance, from Varian, (Harbor City, USA). The second
grid is introduced to compress the gel suspension to a final thickness of approximately 2 mm
30  (Fig 1). The solid phase material (for instance 200 mg) (clean-up layer) is introduced after the
column is filled with buffer, for instance NaHCO; (Fig 1). Various types of solid phases, for
instance bonded Solid phases (anionic, ionic, polar and non-polar) are obtainable from Varian
(Harbor City, USA) and J.T. Baker (Belgium). The third grid is introduced to superimpose over



i5 (b) optionally washing the two | ayer adsorbent nediumin order to renove
possible color interference of the second layer, (c) optionally applying a
predeterw(g@;‘ unt of a binder nolecule onto said two |pypipafipsbent

medi um sai t‘)l nder nol ecul e capable of interacting wi th nonoccupied

anal yte-receptor of the second layer, 28 (e) finally detecting the presence
or absence of said analyte of interest. 12. The nethod according to claim
11, in which said anal yte-receptor is an anti body specifically recognizing
sai d antleysotid phasetraterial adeyubtety sampressean(@igr1)i Atthis stgee thercoluen iEIeafetdiod
accordi ng to claim1l or 12 in which detecting the presence of the anal yte
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second | ayer, "and_able to provide 20 detection of the absence or presence

of the d?iag%tu,spdf PlerredBelgium)y, of AhessippAeISI ayer, 19. The net hod according to
claim 18 in which additional steps are present in between step (c"), and
step (d) consistin i
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second ligRlinoadady forih! detétioh SRUbSHiratsxin Alth Foasted cofee) ayer adsor bent
medi um said subs¥rate capabl e of reacting with the | abel ed anal yte

nol ecul e bound onto the nonoccupi ed anal yte-receptor of the second |ayer
and capaflRipin ARAS Mdths FordgishhtiMeBus icanlup 88d analysis/detection of OA was

designed.

25 The main principle is to use the stationary bonded phase to adsorb and trap matrix
interferences while the analyte remains dissolved in the mobile phase and is subsequently
adsorbed by the immunoaffinity section. Therefore, to effectively increase the sensitivity of the
assay the sample is diluted with a solvent which dissolves the analyte. Thus the diluent
creates an environment most favorable to the analyte. This decreases the solid/mobile phase

30 partition coefficient in favor of the mobile phase. The molecule is then directly eluted as the
sample passes through the immunoaffinity section of the column. The matrix interferences
are retained on the solid phase by the specific modes of interactions provided for by the

chemical environment.




20. The nmethod according to any of clainms 11 to 19, further -conprising
pre-treating the sanple under investigation by dissolving or extracting it

with a spasidideiR0l vent prior to applying said sanple ontgci/Reninge ayer
adsor bent nedium wherein the pretreatnent extracts, concentrates or

di ssol ves the analyte fromthe sanple. 23 WO |12/11G115 PCT/ EP112/111.t"')G
35 21. The nethod according to any of clains 11 to 20, in which said sanple
is applied onto said two | ayer adsorbent medi um by nmeans of pressure. . 5
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Animal Sciences, Agricuttural Biotechnology, (Gddollé, Hungary). The anti-OA was coupled
with the CNBr-activated gel (Pharmacia Biotech, Sweden) (for preparing the detection layer)
and diluted with blocked gel as described in Example 1. Aminopropyl (solid phase material for
20  preparing the clean up layer) was obtained from J.T. Baker (Belgium) while ColorBurst® Blue
was obtained from ALerCHECK Inc. (USA).
Ground roasted coffee (5 mg) were extracted with 15 m! 50 % Methanol/3 % aqueous
NaHCO; by shaking for 15 minutes. The sample was filtered with filter paper and 8 ml of
extract were diluted to 20 ml with 3 % aqueous NaHCO; to reduce the MeOH to 20%. The
25  dilution was applied over the column at a rate of 1 drop per second. Subsequently, the
column was washed with 10 ml of 3 % aqueous NaHCOj3; and 100 pl of HRP-OA (1:200) in
assay buffer (0.1 % Casein PBS pH 7.4) was added. The column was washed once more
with 10 ml of H,O and a 50 pl volume of ColorBurst® Blue was drawn into the immunoaffinity
section of the column by withdrawing the syringe plunger such as to create a backward flow
30  or sucking action through the tip of the column. The chromogen substrate fills the immuno-
reactive part of the column.
The method was further optimized as follows.
The effects of volume of sample extract were investigated in an assay by comparing 10 ml of
PBS (pH 7.4) to 2, 4, 6 and 8 ml of roasted coffee extract.
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The recoveries of residual OA from the column with increasing methanol, as shown by the
25  "wash graph” in Figure 4, increased at a decreasing rate. Previous expetrience with enzyme
immunoassays employing higher methanol concentrations showed no effect on the assay
itself (Sibanda et al. 2000, J. Agricultural and Food Chemistry, 48: 5864-5867).
Therefore, in this case a conservative 20% methanol was chosen for use in the column-based
enzyme immunoassay. The choice of a 20% methanol concentration was to ensure an
30 efficient eluotropic effect on OA over the aminopropyl column. This thus carries a
considerable quantity of OA to the immunoaffinity section of the column hence an increased
assay sensitivity.
Furthermore, it was found that were no false positives recorded during the repeatability
studies of the assay during 5 days (Table 6). The assay repeatabili{y is high showing definite
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methanol/B% aqueous NaHCO; recoveries weére almost nihl. However at 50% and 60%
methanol recoveries increased significantly. At 50% methanol better recoveries were

20  obtained over the pH ranges 5.0 - 6.0 which are relevant to a freshly extracted sample.
As it was evident, pH did not have a significant influence over the chromatographic elution of
OA from aminopropyl columns. There was, therefore, no need to alter the pH of the extracts.
For the detection of OA, it was however important that 50% methanol concentration be
adopted as the working concentration for clean-up. The main reason being the need to dilute

25 less to circumvent the reduction of assay sensitivities.
Further, the adsorptive and clean-up characteristics of the aminopropyl solid phase were
optimized by means of establishing the most conducive chemical environment in which the
interfering compounds are effectively bound. This was done by investigating the effect of
increasing the NaHCOj3; concentration from 0% to 8% in the extraction solution. The extracts

30 were cleaned-up and the eluates analyzed by HPLC to determine the dispersion of OA
between the mobile and the stationary phase. This was achieved by collecting the mobile
phase fraction (frontal fraction) and the stationary phase fraction (wash fraction) separately.
The extraction and clean-up methods was as follows. The sample was exiracted with 50 m of
methanol/0, 1.5, 3, 4, 6, and 8% aqueous NaHCO; (1/1, vol/vol). After filtration, 4 ml was
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(1/1 vol/vol) and lastly with 1 ml absolute methanol and both washings were eluted into the
same test tube. The eluate, 7 ml, was diluted to 100 mi with PBS (pH 7.4) and extracted over
5 an Ochratest™ |AC and prepared for HPLC analysis.
Increasing the concentration of NaHCO3 had an effect of increasing the adsorptive efficiency
of the aminopropy! solid phase material. Although peaks were detected from 0% to 4%
aqueous NaHCOj; there were no peaks at 6% and 8% aqueous NaHCO;. These results are
shown in Table 3.
10  Since the peak disappeared completely when moving from 4% to 6% aqueous NaHCO;, 5%
aqueous NaHCO; was chosen as the optimum concentration and no matrix interference peak
appeared afterwards.

EXAMPLE 4. Optimization of solid phase clean-up prior to HPLC analysis of ochratoxin
15 Ainroasted coffee

The introduction of more sensitive High Performance Liquid Chromatography (HPLC)
methods permitted the detection of trace levels of OA in roasted coffee (Terada et al. J.
Assoc. Anal. Chem., 69 (1986) 960). However, the analysis of OA in coffee is still hampered

20 by acidic substances extracted together with OA (Pittet et al. J. Agric. Food Chem. 44 (1996)
3564). The HPLC method was recently improved by the introduction of the use of
immunoaffinity columns (IACs) for the clean-up of coffee prodqcts (Nakajima et al. Food
Agric. Immunol. 2 (1990) 189). In a 1996 study a method was reported in which IACs were
used directly after sample extraction without a clean-up step (Pittet et al. J. Agric. Food

25  Chem. 44 (1996) 3564). Due to extensive interferences by the coffee matrix it was necessary
to increase the retention time of OA to nearly 14 minutes. Later in 1997 the use of a Sep Pak
Silica column for solid phase clean-up of the extract was reported and the resultant
chromatograms showed a well resolved OA peak and a stable baseline (Patel et al. Food
Addit. Contam. 14 (1997) 217). However, this clean-up method employed extensive washing

30 steps using chloroform, chloroform-methanol, toluene-acetic acid and acetonitrile. In this
example we describe a new clean-up method employing aminopropyl (NH;) as the solid
phase material. The method employs only three steps resulting in a sample extract which can
be analyzed directly by an immunological method or further extracted by 1AC for HPLC
analysis.
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10  The HPLC method used was an adaptation of that described by Pittet et al. 44 (1996) 3564)
The sample (50 wl) was injected manually by means of a Rheodyne manual injector (Waters,
Milford, Massachusetts, U.S.A). The HPLC system consisted of a Waters™ 600 Controller
and a Waters 610 Fluid Unit (Waters, Milford, Massachusetts, U.S.A.). The flow rate was 1 ml
per min over a Supelco Discovery™ C18 (25 cm x 4.6 mm, 5 um) reversed-phase column
15 (Supelco, Bellafonte, U.S.A.) at ambient temperature. The mobile phase used was
acetonitrile/water/acetic acid (99/99/2). OA detection was achieved by means of a Waters 474
scanning fluorescence detector (Waters, Milford, Massachusetts, U.S.A.) set at 333 nm
excitation and 460 nm emission wavelengths.
The HPLC conditions allowed retention of OA only up to 10 minutes. However, roasted coffee
20  matrix interferences covered the chromatogram from ca. 1.5 minutes to over 15 minutes.
There was a matrix peak with an identical retention time as that of OA in a blank roasted
coffee sample after the IAC sample clean-up. This, therefore, masks the OA peak at ca. 10
minutes, which appears as a shoulder on matrix peaks (Fig. 2). This, therefore, illustrates the
inadequacy of using IACs in isolation as a clean-up method highlighting the need to add an
25  SPE step prior to the IAC clean-up step.
Various solid phases [trimethylaminopropyl (SAX), n-propyl-ethylene-diamine  (PSA),
aminopropyl, octadecy! (18), Diol (20H) and cyanopropyl (CN] were investigated for their
ability to adsorb the matrix interferences and particularly the brown coffee color and the
compound interfering with the OA peak 5 (Table 2). Aminopropyl was selected for its
30 chromatographic elution of OA and adsorption of the interfering compound. Different
concentrations of NaHCO3; were investigated and there was an observed decrease in peak
area of the interfering compound with increasing NaHCO; concentrations (Table 3). From

these results 5% aqueous NaHCOj3; was chosen as the optimum salt concentration in the
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Recoveries were considered high enough (Table 4) for the method to be used in the analysis
and confirmation of roasted coffee samples. The clean-up method employing the aminopropy!
15  solid phase material offers an efficient system for eliminating complex matrix interferences,
therefore, there is no need for an extra confirmation step as required by other published
methods for the analysis of similar matrices (Tsubouchi et al. J. of Agric. Food Chem. (1998)
36: 540; Studer-Rohr et al. J. of Food and Chemic. Toxic. (1995) 33:341; Pittet ef al. 1996 J.
Agric. Food Chem. 44 (1996) 3564). There is also no need to switch to- different mobile
20 phases when analyzing green and roasted coffee samples. The aminopropyl column clean-up
method is also compatible with the rapid field enzyme immunoassay format. No pre-
conditioning of the aminopropyl column is required. The ability of the clean-up method to
chromatographically elute the toxin while adsorbing matrix interferences does not require an
additional methano!l step. This, therefore, has an advantage of requiring lower dilution factors
25  and method sensitivity is not affected.
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Contaminants/ Matrices Antibodies Companies
Toxicants
Mycotoxins
Aflatoxin My, M, B, | Milk, Cheese, nuts, | Anti-AFM;, My, B4, Sigma & ICN, IASABC
B,, Gi, G Beer, cereals Bs, Gy and Gy
Coffee, feed
Ochratoxin A Beer, cereals, Anti-OA IASABC
grape juice, wine
T-2 Beer, cereals Anti -T-2 IASABC
Roquefortine Cheese Anti-roquefortine
Deoxynivalenol Cereals, beer Anti-DON ICN, Sigma & IASABC
Furnonisins Beer, cereals Anti-FB;, FB. ICN, Sigma, Calbiochem
Zearalenone Beer, cereals, feed Anti-Zea ICN, Sigma & IASABC
Patulin Apple juice, wine Anti-patulin ICN, Calbiochem
Hormones
Progesterone Milk Anti-progesterone |Calbiochem, Sigma & ICN
Testosterone Milk Anti-testosterone Sigma & ICN
Steroids Urine Anti-steroid Sigma
B-agonists Urine
Growth hormones Urine, Blood
Pesticides
Nitrophenols Water
Organochlorine Water
Atrazine (herbicides) Water Anti-atrazine Millipore
Alachlor Water Anti-alachlor Millipore
Triazines Water
Acetamides Water
2,2-bis(4- .
chlorophenyl) acetic Urine
acid (DDA) for DDT
1-naphthol Urine
(Carbory)
Antibiotics
: . : Anti- ;
Chloramphenicol Milk, blood, urine chloramphenicol Sigma
Cephalexin (CEX) Milk
IASABC - Institute of Animal Science, Agricultural Biotechnology Center, G6dollo, Hungary
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SAX Strong No adsorption, peak appeared Present None
PAS Strong adsorbed, peak disappeared Present None
CN None No adsorption, peak appeared ~ None None
Octadecyl None No adsorption, peak appeared None None
Diol None No adsorption, peak appeared None None
AMINOPR Strong adsorbed, peak disappeared Present Present

OPYL

Table 3. Effect of NaHCO; concentration on the adsorption of mairix interference peak by the
10  AMINOPROPYL solid phase material.

Extraction Solution Interfering matrix peak area
(retention time at 10 min.)
50% methanol/50% water 963.5 peak area units (pau)
50% methanol/1.5% aqueous NaHCO; (1/1) 479.45 pau
50% methanol/3% aqueous NaHCO; (1/1) 396.25 pau
50% methanol/4% aqueous NaHCO; (1/1) 127.59 pau

50% methanol/6% aqueous NaHCO; (1/1) -
50% methanol/8% aqueous NaHCO; (1/1) -
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clean-up.

OA concentration splked into samples Recovery (%)

(na_g ) (n = 5)
81 £2

5 74 +1
10 84 11
20 72 11
40 74 +1

Table 5. Calculated partition coefficient values for the dispersion of OA between the
aminopropy! solid phase and the methanol/5% aqueous NaHCO; (1/1, vol/vol) mobile phase.

OA MeOH/5% Partition coefficient
Concentration Aminopropyl NaHCO; (1/1, (Ky = solid/mobile)
(ng.g™ (NHy) vol/vol)
20 11.42 8.58 1.33
40 21.22 18.78 1.13
80 25.72 54.29 0.47
160 79.88 80.13 0.997

Table 6. Between day repeatabilities of the column-based tandem solid-phase clean-up
enzyme immunoassay for roasted coffee spiked with OA standard.

Day Ochratoxin A concentration (ng.g™)
0 2 4 6 8
1 - --- +++ +++ ++
2 o -+ +++ +++ A+
3 --- ~-- +++ +++ +++
4 +++ +++ +++
5 +++ +++ 4+

- = intense blue (negative); -+ = less intense blue (slightly positive); +++ = no color (very

positive)
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(c) outlet means, and

(d) at least two discrete superposed layers, being a first and a second layer through

which at least a part of the sample is able to be transported in said ordet, in which said first

10 layer comprises an adsorbent medium comprising a derivatized surface capable of actively

adsorbing at least a part of the interfering fraction of the sample and in which said second

layer comprises an adsorbent medium containing a receptor capable of specifically retaining

the analyte.
15 2. Device according to claim 1 wherein said receptor is an antibody.

3. Device according to claim 1 or 2 in which said derivatized surface comprises at least one of

the groups selected from octadecyl, octyl, ethyl, cyclohexyl, phenyl, aminopropyl,

cyanopropyl, diol, n-propyl-ethylene-diamine, diethylaminopropy! trimethylaminopropyl,
20  benzenesulfonylpropyl, sulfonylpropyl and carboxymethyl.

4. Device according to any of claims 1 to 3 consisting of two discrete superposed layers.

5. Device according to any of claims 1 to 4 in which said adsorbent medium is selected from
25  the group consisting of agarose, silica, sepharose or dextrans.

6. Device according to any of claims 1 to 5, in which said inlet means are connectable to
pressure means capable of exerting pressure upon said sample to force the transport of the
sample from the inlet means to the outlet means.

30

7. Device according to any of claims 1 to 6, in which said housing is tubular.

8. Device according to claim 7, in which said housing is a syringe and in which a syringe
plunger is the pressure means.
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retaining the analyte of interest in said sample, further characterized in that said
adsorbent medium of the first layer comprises a derivatized surface,

15 (b) optionally washing the two layer adsorbent medium in order to remove possible
color interference of the second layer,

(c) optionally applying a predetermined amount of a binder molecule onto said two
layer adsorbent medium, said binder molecule capable of interacting with non-
occupied analyte-receptor of the second layer,

20 (e) finally detecting the presence or absence of said analyte of interest.

12. The method according to claim 11, in which said analyte-receptor is an antibody

specifically recognizing said analyte of interest in the sample under investigation.

25  13. Method according to claim 11 or 12 in which detecting the presence of the analyte of
interest in the second layer is done visually.

14. The method according to claim 11 or 12, in which detecting the presence of the analyte of
interest in the second layer is done by suitable detector means.

30
15. The method according to any of claims 11 to 14, in which step (b) and (c) are present.
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applying said sample onto the two layer adsorbent medium, wherein the pretreatment
extracts, concentrates or dissolves the analyte from the sample.
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24. The method according to claims 22 or 23, in which the analyte in said sample under
investigation is ochratoxin A.

15
25. Use of a device according to any of claims 1 to 8 in any of the methods of claims 10 to 23.

26. A kit consisting of a device according to any of claims 1 to 8 or 25 and one or more of the
following:
20 (a) a pretreatment solvent capable of extracting, concentrating or dissolving the
analyte of interest in the sample under investigation,

(b) pressure means connectable to the inlet means of the device and capable of
forcefully exerting pressure upon said sample under investigation, to force at least
part of said sample from the inlet to the outlet means of said device,

25 (c) a washing solution capable of removing possible color interferences of the second
layer,

(d) a binder capable of interacting with non-occupied analyte-receptor of the second
layer,

(e) a labelled binder molecule capable of interacting with non-occupied analyte-

30 receptor of the second layer,

(f) a labelled derivative of the analyte molecule under investigation,

(g) a washing solution capable of removing all unbound binder or unbound labeled
binder or unbound labeled analyte molecule from the second layer, and
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28. A device operable in the method of claim 27 for removing an interfering fraction from a
fluid or semi-fluid sample comprising an adsorbent medium which is capable of actively

15 adsorbing at least a part of the interfering fraction of said sample, characterized in that said
adsorbent medium comprises a solid support material selected from the group consisting of
silica derivatives and wherein at least part of the surface of said solid support material is
derivatized.

20  29. Device according to claim 28 in which said derivatized surface comprises at least one of
the groups selected from octadecyl, octyl, ethyl, cyclohexyl, phenyl, aminopropyl,
cyanopropyl, diol, n-propyl-ethylene-diamine, diethylaminopropyl, benzenesulfonylpropyl,
sulfonylpropyl, carboxymethyl and trimethylaminopropyl

25  30. Device according to claim 28 in which said absorbent medium is a bonded silica solid

phase.

31. Device according to claim 28 in which said absorbent medium is an aminopropyl solid
phase.

30
32. Use of a cleaning up method according to claim 27 for removing an interfering fraction
from said sample in a method for detecting the presence or absence of an analyte in a fluid or
semi-fluid sample.
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33. Use of a cleaning up method according to claim 27 prior to the application of a sample in
a flow-through enzyme immunoassay or in an HPLC analysis.

34, Use of a device according to any of claims 28 to 31 in a cleaning up method according to
claim 27,

35. Use according to any of claims 31 to 34 wherein said sample under investigation
comprises ochratoxin A.

36. A device according to any of claims 1 to 8 further comprising in a predetermined space of
said second layer a predetermined amount of the analyte molecule to be detected, labeled
with an enzyme or a bioluminescent, chemiluminescent, phoSphorescent or fluorescent
molecule.

37. Use of a device according to claim 36 in any of the methods of claims 11 to 24.



