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There are also Sone countries wt l'at1ons for ochratoxin A (QA),
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do not test positive for mold count can still contain potentially dangerous ievels of mycotoxins.

Diseases caused by mycotoxins in humans and animais are calied mycotoxicosis and are
specific to the mold species and the toxin produced. Several typss of mycotoxins exist, such

as aflatoxins, ochratoxins, vomitoxins, fumonisins, T-2 toxin, patfjlin, zearalenone...
25 Several countries have currently established or proposed regulétions for ~control of
~ mycotoxins (primarily the aflatoxins) in food and animal feed. In order to harmonize these
regulations, the Food and Drug Administration has established guidelines for the levels of
aflatoxin permitted in commodities for further processing. The permitted levels vary
depending upon the intended end usage of the commodity. For instance, cotn containing in
30 excess of 20 ppb afiatoxins 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 cafile, breeding swine or pouliry. There are aiso some countries with
regulations for ochratdxih A (OA), trichothecenes, zearalenone, patulin. and fumonising.
Maximum folerated levels for OA range from 1 to 80 pg/kg for food and from 100 to 1000
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mass spectrometry (LC-MS) and gas chrdmatdgraphy mass specirometry (GC-MS). Several
prior art patent and patent applications are concerned with said methods.

25 WO 89/03037 and US 5,178,832 relate to a method and testing column for the selective
immobilization and dstection of mycotoxins in solution. It has been discovered that certain
minerals, particularly various naturally occurting forms of Aluminﬁm oxide, will preferentially
‘bind sslective mycotoxins from a mixture of mycotoxins. These adsorbents, when used In
various combinations. and/or in conjunction with the adsorbents of the prior art, permit the

30  construstion of detector tubes which can resolve mycotoxins in solutions and provide a semi-
quantitative fluorescent determination of their concentration in feed or foodstuff samples. The
detector tubes comprises transparent tbes packed with isolated layers of selected minerals,
A solvent extract from a sample potentially contaminated with mycotoxins is passed through
the col_umn. As the mycotoxin mixture passes through the detector tube and is contacted by
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However, all these prior art analytical methods have several disadvantages. Most prior art
methods 'are time consuming and expensive. This applies in particular for chromatographic

25 procedures, It takes several hours to several days to complete a chromatographic analysis. in

7 addition, extensive clean-up is often required before a sample can be applied, for example,
ona HPLC column. Morsover, these techniques are not well suited for petforming analyses in .
the field or away from a laboratory in as much as they require compiex instruments and a
relatively high degree of skili on the part of the person performing the analysis.

30 'Many "ELISA screening kits have also been intreduced in recent years. 'However,
sophisticated equipment and qualified personnel are still needed to perform ELISA’s, and
their appiication Is restricted to laboratories. '
WO99/676447 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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SUMMARY OF THE INVENTION
A device and method is disclosed for detecting the presence or absence of an analyte in fluid or
semi-fluid sample containing an interfering fraction.
According to a first aspect of the present invention, there is provided a device for detecting the
presence of an analyte in an interfering fraction containing fluid or semi-fluid sample, the device
comprising:

{a) a transparent housing,

(b) inlet means for the sample to be analyzed,

(c) outlet means, and

(d) atleast 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 order, in which the first
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 the second layer

comprises an adsorbent medium containing a |




(c) outlet neans, and (d) at least two discrete superposed |ayers being a
first and a second | ayer through which at least a part of the sanple is
able to be transported in said order, in which the first |ayer conprises
an adsorbent nedi um conprising a derivatized surface capabjea@fussédsvel y
adsorbing at least a part of the interfering fraction of the sanple and in
whi ch the second | ayer conprises an adsorbent nmedi um containing a 4a
receptor capable of specifically retaining the analyte. According to an
enbodi ment, the anal yte-receptor present on the adsorbent nedium of the
second | ayer mght be an antibody specjfically recognizing the analyte of
interest in the sanple wunder investigdtion. 12 August 2005 5 The device
has the unique feature of the ability to trap interferences and det ect
analyte% i%rone !siggéeTstﬁp.tSaidhanai es are, for exanple, toxins,

mycot oRioRE Of §ERERIE CfjeieciigpllyJ&taining thgiape or hornones present in water,

f ood, Aesudiag tdhadygmbbdimens dndred/te-Téveptt pasbaindn theddsurberfit rhddiurhiof #ie and/ or
second_] ayer is _selected fromthe.group consisting,of _agarose, silica,
ephar Seainyef pidhL 88 25 olib 98 & EecsRE ke AT of BHERESE Hstnameil um
may beuhdertimestigdtianact eri zed in that at |east part of said adsorbent nedi um
conprises a derivatized surface. According to a further enbodi nent the
housi ng of the device of the invention is tubular. Furthernore, the inlet
means of the device of the invention may be connectable to pressure neans,
for instance a hand-held portable pressure neans to keep with field
applications. Said pressure neans are capable of exerting pressure upon
said sanple to force the transport of the sanple fromthe inlet neans to
the outlet neans. For exanple, the housing of the device of the invention
can consi st of a syringe and the pressure nmeans of a syringe plunger.
According to a second aspect of the present invention, there is provided a
nmet hod for detecting the presence of an analyte in an interfering fraction
containing fluid or sem-fluid sanple , said nethod conprising the
followi ng steps: (a) applying the sanple in a flowthrough notion onto a
two | ayer adsorbent nedium in which the first |ayer is capable of actively
adsorbing at least a part of the interfering fraction of said sanple, and
t he second | ayer is capable of specifically retaining the analyte of
interest in said sanple, further characterized in that said adsorbent
medi um of the first layer conprising a derivatized surface,




(b) optionally washing the two | ayer adsorbent nmediumin order to renove
possible <color interference of the second | ayer, (c) optionally applying a
predet ermi ned anmount of a binder nolecule onto said two |ayer adsorbent
medi um sai d binder nolecule capable of interacting with ngna,ngeofised

anal yte-receptor of the second layer, and (d) finally detecting the
presence or absence of said analyte of interest. According to a third
aspect of the present invention, there is provided a solid phase cl eaning
up method for renoving an interferingsfraction froma fluid or sem-fluid

‘sanpl e, said nethod 12 August 2005 5a conprising applying the sanple in a

fl owthrough notion onto an adsorbent nedi umwhich is capable of actively
adsor biThg devickenas theuriquel feafurd biché abietyfte trap Bidrfeperides ane et shahasPnane

character hat , sai d dsorb nt._medi um conprises a solid s ort
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ccording to a second aspec of the present invention, there is provided a method for detecting
the presence of an analyte in an interfering fraction containing fluid or semi-fluid sample , said
method comprising the following steps:

(a) 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
retaining the analyte of interest in said sample, further characterized in that said
adsorbent medium of the 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 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, and

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

According to a third aspect of the present invention, there is provided a solid phase cleaning up
method for removing an interfering fraction from a fluid or semi-fluid sample, said method



| ayer, (d) a binder capable of interacting wth non-occupied

anal yte-receptor of the second |ayer, and able to provide detection of the
presence or absence of said analyte of interest in the second |ayer, (e) a

| abel ed bi nder nol ecul e capabl e of interacting w th non-ocguRige s yt e-
receptor of the second layer, (f) a | abel ed derivative of the anal yte

nol ecul e under investigation, (g) a washing solution capable of renoving
al | unbound binder fromthe second |layer, and (h) a substrate sol ution
capabl e of reacting with said binder b&und onto non-occupied analyte
receptor of the second | ayer, and capable of generating a detectable
signal. The devices and nethods of the invention permt rapid screening of
i mpor t egrhprégivad 3uphsng thecampisinenfiow-iroughtradtioo @ntoeam adeatisent Mediupewhiticisdes,

000 0 S0 B, 3 BRAC L, a5 FRRUAS APHEE & e HBES

- met hodchdractbrizedSn dinddcehid adhsoripers sesdiunm rRumptisesna aoll sugpeddnatbrial rselegtdsrdnt est

er Bl e 7 BhBeby S e ol ST o SRt o A o
pr oducsurtare®d stid soliccsupiporinigtetal s derfvaiigpernabrodoce s boaded mettx. and flexibility

h ' d_.associ d hod id dy-t o- fiel .. Th
ermaai M pece@loToe BsBhSS i ntes Bf RAATPNE STRCIaR L P ear il agete of

t he presentisudl or by esoitalsie dateztoronearkultispiosid tbef ratédthab fdrifield @stirguitraay be

detail ed [ pti el ow and, t he. conpanyi figure and anples. 12
August S5O0 g Padr i ep 5oy aica et s e iiahstnise BE B 1 e
Fi gur eddtectBohesingtie aad easyosdeehdn parformedimthetfiet sielinteprefedt hendrrteetitidadn.

Fi gureusze. A chromat ographic profile of a roasted coffee sanple spiked with
QA and"EHEl yzed 5 without an am nopropyl solid-phase clean-up step. The
y-axi s represents responses of the recorder (in peak area units) to the
fluorescence detector signal. Figure 3. Chronatographic analysis of an

OA- spi ked (10 ng/g) roasted coffee sanple by HPLC after am nopropyl

sol i d- phase cl ean-up. The y-axis represents recorder responses to

fl uorescence detector signal.



10 Figure 4. The effect of nethanol concentration on the retention of OA by

the am nopropyl colum. DETAILED DESCRI PTI ON OF THE | NVENTI ON The main

~ enbodi nents of the invention, and several variations of these enbodi nents,
“wWill be 15 described with reference to Figure 1. O her e [ t i1l be
apparent to those skilled in the art. According to a firgﬁggﬁg%ggﬁgﬁt t he

present | gyARkisp3 relates to a device for detecting %ﬂﬁﬂmﬁﬁﬁfence or

absence of an analyte in an interfering fraction containing fluid or

sem -fluid sanple, said device conpéising: 20 (a) a transparent housing,

(b) inlet neans for the sanple to be analyzed, (c) outlet means, and (d)

at | east i screte syperpos | ayers, bein first d a second | ayer

t hr ough Hmvﬁcﬁegfes?lgﬁf’" n Plré? ?S?ﬁg(@%ﬂ‘?ﬁﬁ@ qqgﬁﬁﬁt@”?ﬁa{%edeﬁ"lc%ﬁn ported in

sai d or dd,inventionas déscatmd dbovieiang bneX$ momycd the dlioggng:ses an adsor bent nedi um

comprising 2 @P5 ! féilckfdfh Siienf 6ehabRPAackily, AhdelliMg 3 AaaPlpg al | east
f t of the sanp in I C

a part of the interfering fraction e an sai d second

| ayer conpri ses 23V IaefdUeBE it theamnipHnedivastigzie an anal yte-receptor, for

i nslt arce ag _(amiefmwm@@gmhi@ecfabie&p% ﬁai]gmbd_uw dg Qﬁ@ﬂé\ﬁo@&nﬂrca;ﬁﬁ@(lﬂniblzi ng the
anal yte. tion S inl et nmeans of said device. are.connectable to a
pressure neans @"é"p%%( %)%gllng Péeﬁ%ﬂf?‘n‘ﬁ?asﬁ? aaé??fr'@gﬂd%’ﬁs@a?o& tgéﬁr&?laé%?% force the
transport of theaseimpiearplofen He iilsikaibe onfeimeans of seiidevivet | et means. 12

~ August 2005 '8 DedhR %&lgﬁoﬁ’géﬁﬁcbﬂeg%ﬁﬁépésibl@ clor! iMEIEJPQ{ceﬁéT%FHe%HL in the

devi ces of the [nvention, said pressure neans can be a syringe plunger and
sai d transparent®#ousing is a syringe. Figure 1 depicts one of the devices
for use in tHd) pbiedertpabiewe htidracing aittsfidtdctPied fantiyio-recspiirest flesecbniayer s

wWthin the houe ng ; h Ui ; ) c
'\;I)uart: (r:]ul are aog 31?2&( i@b%&fi@&”?%ﬁ’&%%ﬁ%‘% E'E%)aop?rg%h%%ts %]\g&iit perfpoged
| ayers within tReeemndiargcanidaveby the first clean-up |ayer (4). conprises an

adsor bent mat(ey kabbekapihdet rdlectlSepiiNar MeractiRp@ith Mak-bechfied BRIt er f eri ng
fraction of the saqg an e second detection layer (5) conprises an

adsorbent mater{&r rgoﬁf-hgisﬁc%rqtgﬁg?{" anal yte-receptor capabl e of specifically
15 {f) a labeled derivative of the analyte molecule under investigation,
' {g) & washing solution capable of removing all unbo_und binder from the second layer,
' and '
{h} a substrate solution capable of reacting with said binder bound onto ndn-occupled
analyte receptor of the second layer, and capable of generating a detectable
20 signal.
The devices and methods of the invention permit rapid screening of important analytes, such
as environmental contaminants like pesticides, food toxins and mycotoxins, antibiotics,
therapeutic drugs and hormones. '
| Among the advantages which may be realized by the use of said device and method which
25 embody the present invention are: speed of analysis {test takes approximaté!y 15 minutes for
semi-quantitative results), ease of use (fechnical expertise is not required), sensitivity,
economy {minimal production costs), stability (no refrigeration is required) and ﬂexibiiity (the
device and associated method provide a ready-to-go field test).
The embodiments set out above and other features and additional advantages of the present
30 invention are more fully set forth in the following detailed description below and the
accompanying figure and examp_les.



retaining the analyte. The device optionally conprises three grids, a first
grid is provided 10 above the first layer (6), a second grid in between the
~two layers (7) and a third grid beneath the second layer (8), providing
for a physical separation barrier in-between the layers. Aqyppgssuhgsmeans
-(9) consisting of a syringe barrel (10) operated with a plungef (11) is
used to PL%esthe sanpl e under investigation fromghasitht neans to the
out | et neans. ? e invention further relates to the use of any of the
devices of the invention for detecttng the 15 presence or absence of an
analyte in an interfering fraction containing fluid or sem-fluid sanple
under i i I f i said detection of the presence or absence
of the rh}ﬁg’%bggéé}?ﬂ%%ﬁé‘#ﬂaﬁﬁe second |l ayer is done visually and is for
i nstance based on whether a color develops or not. A sanple, containing an

anal yte of interest to be screened and an interfering fraction, is- 20
‘appl i ed Eiguse 1 hBchempiael sresgryactionyievseitie dedpaof thegdnvetfi9Br posed adsorbent | ayers.
Said analyte of interest c e selected fromth r onsi sting of
toxi ns, HYHBLEAFIRmat G %Eﬁ?a H%aﬁtﬁg?"tﬁe%?ﬁ'? %’E“F%g& %gﬁﬁg@%r one of

t hei r5 r egipedtanvenieprygpyigalidcshasndeatiani siapt Theepaxisirepiesentsobspoosssidbe  anal yt es
whi ch ¢ ) . Sei, | 0L isted in Table 1.(not :
exhaustﬁ\glce C.%rﬁgE"%Fgfegém%%#og’r]eszﬁ%%%n‘%ém%{égﬁ%igrn%%sed adsor bent | ayers consi st
of a fir ' ) | Whi GibedamnR a part of
t he sa%ﬁ%ﬁ%@%ﬁﬁggﬁ%ﬁ%fs?ggﬁ%}ktg%(_@ng%gporct eo? all’? gog(itd order.
The fi r SPUCagiter am?prewhp;%ﬂ-@baﬁe slearadis ARbERS FABTEREIN BaY9e resPEsest i vel v
adsor bi ngo@bednfddiector Bgid, of the interfering fraction of the sanple under
investigation. In order to narrow down the absorption range of

i nt erlt)erﬁ&ﬁr‘é&. The EfschaMARAA AndRfAlich On HaENRh io @At ahsamhareydf the solid
support naterral to introduce specific chem cal groups 30 which confer a

particul ¥l id phase/matrix interference interaction. The derivatization
of the solid support surface produces what is known in solid phase

extracti L.x or bonded solid support. The solid
support ﬁ%ﬂéﬁﬁﬁ%ﬁ%ﬁ%ﬂghgﬁé%xtracti on are agarose, silica, -

sephar ostheanain erebordinzants, of iha giverdiom gndissverelamiiations o tepeembogimeplggiishe 2005 WO
02/ 0621 ;%55’5656 GRR Q% ﬂg.}g %. GHRAROARLSS i 8b bishaRAAE Fose siERK A Support

phase solid support haterial™ are herein used interchangeabl e and
relate tHefRe material which is used as adsorbent nedium Thus, the
expr essi Agtordagtib \edirst eRbedrnkrit g preseairisvehtivatrelsias th 4 tevict fdrajetectingshd or i nst ance

a statiognary solid phas : e | D5 ; afg'pj , seffMflid S made- up
of an ad¥8¥ %toPa e'r’r'geéd?fu% %%ﬁ%r'%%m%&%m Q%é‘ﬁﬁ%"?%‘@ erﬁ-v%eﬁﬂzéd solid
support paunRd: saild devise cMBIEHeT bs targeted i nterferences by neans of '

non- speci fi ¢ iy iphastdnPRisiny/an der Waal's), non-pol ar, polar or ionic
(b} inlet means for the sample to be analyzed,
(c) outlet means, and
{d) at least two discrete superposed layers, belng a first and a second layer through
which at least a part of the sample is able to be transported in said order, in which said first
25 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 an analyte-receptor, for instance an
antibedy capable of specifically retaining or recognizing the analyte.
Optionally, said inlet means of said davice are connectable 10 a pressure means capable of
30 - exerting pressure upon sald sample to force the transport of the sample from the inlet means
to the outlet means.



“interactions. One exanple of a derivatizing nolecule is for instance
carbon, to forme.g. Si-0- ClsHn. O her exanples are described bel ow
- Bonded silica supports or bonded silica sorbents are prepared by reaction

of the surface io hydroxyl groups (silanols) with halo- of;al §bd Y1
.derivatives, resulting In the covalent bonding of a wide ran %ﬁ? ¥

functi ona{mgﬁ,@égﬂg To give the solid support, for iRstaRGR 56he silica
support the desired properties for a particular adsorptlon extraction or

separation, an organic noiety is attached to the solid support, e.g. the
silica. The sol vated bonded solid supports offer t hrough the organic

noi ety a I nvi ron can be sel ected for

speci fi cP’t g@ﬁéuﬂ' a{% rrer 8184‘? ﬁg‘"(feﬁtoérﬁ% PV@HEO@* saﬂ..greé%? BEaRSHFEof vat ed as
used her &irings plingerssndsgd trapsparent bousing isei syrirgebonded sol i d phase interacts with
a sol venhgm‘aeqr @éarcté 'E!ﬁ‘e Qre{hé \@wgsl f’dﬂ us&ﬂnﬂnetwééemn\}ehﬁonswn&%@%f'tws eracts wth

the liquid in suc ! % it was 1n solution. Bonded silica solid
suppor t sSHRemeRd: alﬁ'iﬂé"l?ﬁ ﬂ}?h%‘?‘ﬁ%{l @q gyiaei qopprises & TeRsPRERt RWFPHKN or swel | in
cont ast partidulaag tbe (s, iniet (mraganum @phiean] iwo sifemobayigets within thahaging d phase

ticl Ql f |
Prd sol v AnfEs i ftbeteehf Bl thiomb Ref LR RaBo R A BEBR o basrll o ™' ©°
col umms. leﬂ\@icﬁﬁﬂdﬂpfribe tinderigriigufracdien okeowimiienend e $egorsh détention ddvan 8 to a
devi ce agorfiRiEsy a.b%as@ﬁéﬁyﬁlatewaec!oﬁiammgaanda@qké-:@c@tba%%p@eﬁbs f Bseclipdugr f er ences

in three different way ol ar. and ionjc. Non- polar
It 61 not [SRRNGCS Sade S e CuEe HrotHlk Sanatses R dTre et CPLR IS5 vaa
forces) bk thedch hydds) e sasotdgid talvdhora dedus lagaa? aedhi thbl gtidiesneatk er f er ence

cand the wloWaehhiORRt @)l AR 1of Bpnflek! %egsag FRhat b RRARS e ce. Van der

Waal's forces of at I Nt eract1 ons a are only a
f unct i onPEFsUayESaEE (9 seneistigeha alrﬁnswaarreHﬂ@rop%qeéwm aplungepifi bigusedthe princi pal

non- pol aforehieandample l@d@mp&tlmleldﬁér@medﬁt meaisiizibk bgat mesist hose with the C's,

c8, 2, h S on chlns ffer alarge
~surface g%g'h%gﬁlg}h%mka%r %n% q?g& fﬁ/{]%?‘g%ets |°‘gﬁe %I‘f%?”"%’ 4 em’?ﬁ ﬁ? actions -
vari ods Bisteaor pbmg@sofanearah@dn ah rigertedion fackion mmm/ﬂmd oy sanafividpyl , di ol ,

:\Pn Freggglt F@M@/ hﬂé?mdés@lﬁﬂn&? forWéHn@Q%é\% E&Q&:bﬁ‘gf the %Fé%,ér%?tdr (&B§e£r@ée & thbe gglr%r)n
hydr ogen B%ﬁ%goaﬁ?fsﬁféﬂ%%ewﬂg@@f ‘?93‘?9 "é?x‘f“y &FZ‘?’W“S& E‘ﬁ?%‘@?&“&f‘ Bups

cont ai ni ch:rcbqucgenrnqm trogen and sul phur atoms. The third form of

deri vati zagd h@@ Biriresh érfaf}le oft?ﬁ’t%%% 10 e AHGLR pa%Q% .MQfé?.%é Q%&ﬁs

PCT/ EP02/ 01496 10 | nt'eractons principle I's based € attraction
of ‘poi t PRRIPS Vip fherfeigidpaae ) o arig dep SL@srﬁﬁﬁﬁaﬁdgorfte@t Byre Sidoelietdhe
stat i onairyerpoaest gitane froﬁﬁmmuwmmtmgbf BKing) Fh@crﬁt&ﬁnsl, pédticides] Biugd,act i ons

nclude dhioh ASRMBRRIPRNE' of el hdEBEAVd BMLORRY HRMbrvaRRRZE RS 3HIRMML P oPY!
analytes which can be scresned by this invention are listed in Table 1 {not exhaustive).
As stated before, the two superposed adsorbent layers consist of a first (4) and a second 5)
25  layer through which at least a pari of the samplé under investigation is abie to be fransported
- in said order. The first layer (4) comprises an adsorbent medium capable of actively
adsorbing at least a part of the interfering fraction of the sample under investigation.
In order o nartow down the absorption range of interferences there has been a need to
derivatize the surface of the solid support material to infroduce specitic chemical grodps
30 which confer a particular solid phase/matrix interference interaction. The derivatization of the
solid support surface produces what is known in solid phase extraction (SPE) as a bonded
matrix or bonded soiid support. The solid support usually used for solid phase extraction are
agarose, silica, sepharose and dextrans, including derivatized silica.

Y



sul f onypropyl, carboxynethyl and the weekly ionic am nopropyl, and
N- propyl et hyl ene 5 diam ne (PSA). The solvated formof ionic matrices or
the derivatized solid supports offers one or nore charged groups (positive
or negative) to which an interference with an opposite chasge wibhobi nd
to. Therefore, according to a further enbodi nent, the inventloﬁ rezl ates to
a device erein the surface of the adsorbent solid support conprises at
| east on‘e%mgﬁéﬁf ol l owi ng functional, 10 chem cal P&T@ﬁ%@?‘wﬁct adecyl
octyl, ethyl, cyclohexyl, phenyl, amg nopropyl, cyanopropyl, diol,
n- propyl - et hyl ene-di am ne, diethyl am nopropyl, trimethylam nopropyl,
benzenesul fonyl propyl , sul f onyl propyl and carboxynethyl. 1t should be
“obvi ous t'Be EXEESHARE “§Rid|phase”i "srlit ePpar phase’raae “goid supherd mpletialt 416 fgrelBr
f un;:t'! O[labec?ﬁt@:?ﬁ@géﬁgie@ﬂd fede bahdthagaPMaM iemsle& B@a@d@@;gtla@ﬂihmnegi umare not
restric e ahove_ L. st Lch 1S re iven to provide exanpl es.
For inst gﬁ%sé?heag’(pi%%[g&p?@?’%’é&d%%’g,meé?{@rﬂt 5%%%5!?@85{%{2’5?'}? "¥&fg carbon
chai ns, staldtnagssolid pras€8isedfoCtBaring-wpvibn sahme god immedals of @anzdsshged as
possi bl e pffift doRPdkingH YABSHarthy HelaoR rsﬁﬁesﬂ[?{)gh RS -mcr{ eméor\i;\ﬁ {a'rg%teg hase

ppi ng sanpl es I ch rmay

clean-up_strﬁe?? I s used for ‘trapping conpounds In no|
ot her wi s&9riganessdy Meqps of nenrprReais atgiactions (Upa fer aaks)snomrglar, PRIgt iR, ~ t he

i nter f er énaasionsaPné ahhpRRE & derdpizing indiedé is3d irdRmbey/ tbof oiidinerg sto-on t he

second agsor t&ﬁlg&eia%?ersa?eo%%ib&g%b gvi ce. Additionally, said interferences

may al so |‘Ehf"er__ere th the subsequent detection reaction. Sanples with
i nt er f er iBagderedliea seppommor bandefesilice smbegodre Aremaeed hnasion ichihe sudasee- wat er

uriney t QydbgPgroupEh@ildiRis) with irae! BY lkb§siliOddisdivid) SestdiR PR ¥ovligmded phase
- to absor\lg a.dfira I nt ergfere_nc?s- V\h+ e the anal \T;te renmai ns_di ssolved in
t he nobi | 8“%9 @ Wit JBnoe oTHpEiana YRSy e haofd BHpPerk dor insiancethe,fiita ads or bent
| ayer of stgperttheviesied pbpertied favepticalar Avaspithsadradien ecbeparhtivgcartdaghict he

t : y bl ] ho I h . - U . oW
g T s et £ STRA B o SR ek o Gt Buald boRBE IRt e,

A A -phase extraction
Fur t her mof@ threugh derqiganic\raisfy anasiee alscbemipgl eqvirpryments whish can be prlecieddaty . t he
sanpl & | spaffitiess sitadle faothe tierbiénddl FiRodxgiefgbnCso@iedr &Clisedl Berblh rithtbdroa specific

o um  Segide G LE i B Buetd e B s el ety oY B PG c o 1 o
f rom t he caEPRYN@ON the puriapes inipwets with e liqyidrn sucka weyeek thaktigh i wes inspletipnan
envi r onmeghdeafita Sl QipbiLexnloR ubdBal PRI LI ey ¢8 ToeRRSo 4yl ol | d/ nobi | e
phase partition co- elfjf | Ci en‘c | fta\zl_gr bof : qtihlﬁ n‘;ﬁ ile phasg. rTh_eidanal yte is
then dir SPTHS) WEf BIHEEUSY qrepD s%.’[’]ffﬂ% e bansietl slica $9RY BURTA PEMESS e diBid adsor bent
medi uth ofand Wil idieratece high hiscosity diow ef samples amp |selverad wharethesy mateddleibleed on t he
Cfirst 12 pg&g%;o KR N2608RL 15 PCT/ EP02/ 01496 11 _

According to a further embodiment the invention relates to a device as described above

- wherein sald solid phase adsorbs interferences in three different ways namely non-polar,

polar and ionic, Non- polar interactions are those based on the dispersion forces {van der
25  Waal's forces) that occur between the carbonaceous component of the interference and the

functional group of the derivatized solid support surface. Van der Waal's forces of atiraction

are non-bonding.interactions and are only a function of thé sutface area of the inter-molecutar

contact. The principal non-polar chemical groups used for derivatization are those with the

C1s, Cs, Co, cyclohexyl and phenyl groups whose long carbon chains offer a large surface
3¢ area for inter-molecular interaéﬁon. For polar interactions various sorbent phases are used

including aminopropyl, cyanopropyl, diol, N-propyl-ethyiene-diamine. Hydrogen bonding

interactions are the polar interactions most widely used. Hydroxyl and amino groups are the

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

oxygen, nifrogen and sulphur atoms. The third form of derivatization provides ionic-based



‘solid phase by the specific nodes of interactions provided for by the

-chem cal environment. The second |ayer (5) of device of the invention
conprises an adsorbent nedium containing an analyte-receptor capabl e of
retaining the analyte of interest. The adsorbent mediumis,a ué&hbﬂoiupport
material onto which an anal yte-receptor is present. The SO|Ié upport of
the 5 secgpf,h@ygr should be that which supports inmgumpbagigal reactions.
For instance, agarose, sepharose and dextrans are solid supports used in

~ i munol ogi cal and imunoaffinity solfd phases. The solid support material
can be an actively derivatized matrix consisting of one of the solid

support di a as_descri.bed aboye and used for the first | ayer t he

devi ce. ﬁ?ac%%[ﬁair@?é’f’? % bt @arse%gfj %8 C%%P ﬂﬁ?‘gglﬁﬁ%o{‘/\ﬁq?@ﬂm@c&ﬂ%%y reacts
wi th der coragoundsdo sdédriel oge flecttationanr bond@i ihass. Souded ChiBnical grdupsfeeidniSephar ose
capabl e @b funl Rg%&geceg&hﬁﬁa,:@b{oﬁg} hiitBRyARALKSHL  BeRRASARRSHyPead- f or med

agar ose - gel v:/m C 1 spl %s a features required for a successful

i mobi | | SHEMEPRSE cRIPBVESIdardytha derlde 19915 Ariprebyl TRRA AYRIPRRIVEN oups on t he
sugar s r dainthe gBSA! Thessdialey ToRT of icici maited or the Audlatset salid awppunentiersf a | i gand.
The open-

0 I r nd .t he usiqn. L i m 0 in gel
filtrati o %Wé6*%25#&23“9%&%3@%ﬁé‘%%’ﬁ‘{éiir°ﬁ@#4“oﬂﬁ"f&%%h$§%nﬂﬁﬁ ";’E%s\i/‘fgi lable for
ligand (ehagoe wihindloe receptor) attachment and ensures good binding
Z gpac Ib ti tﬁ’ﬁerebf@%PEb%t‘a&ig télﬁf&mal émbb&m@@@,t trlﬁ? lﬁ'?én‘ﬂc&rl @lé!téﬁQ@gSjB\ﬁé‘s‘ \I{Hefeir?ﬂ§ orption. Ca

sor bent s _bas on arose are stable under a range Xperi nent a
condi t i ofi¥Tacg Sgﬁ'ea?éis?f %\ﬁ Sl PUPRRR mpnqggtaété@%trﬂng %ﬁ% ‘%l"’&%%i"é?ﬁ?’ﬁg agent s.
CNBr - Bct ichentiaat] g/Seps actadeeyl Adsiy reitl, elohaxgia pliksylc amibepiropyh gyapopromt, yioRm no gr oups
to be saf.¢ ) S anj mﬁ i b S reaction.
The anal &? (Irac%b?]e(":@g{] %?'a}r?g%’ %%mgnﬁguﬁﬁj %’oﬂay., oét"ﬁlgp?%y ib%‘%‘?ﬁ@g@“ﬁ%@’ or peptide
 f r agment SulienyiRipRYGand-RsTRopymelml. Sished s dhdipRgto Mg eneskiile B dhe #rg Higt e r ecogni zi ng
t]tle ﬁnagyﬁoﬁiﬂcaﬁh%rcﬁmm ﬁna!aysmh éd;hia?catnoaeaijsiawerdrt@ﬁheeaﬂﬁadiemmwwmta}f@nc_second | ayer

of the v t Lcn., . .an 1 ngds S 3 I Lty
© principl gestg%t%géo 'g"r?m%r?v%}#t’i ﬁ%@y@g}?l%%@?’gen %t %;g\gaget ?)}grr?.s'elf—'gﬁrw m%%R%ehSrA ance, in
case tShe exrrinegtabovesaliy! gipops eoriaining fong caslrml Spaies, seahastiiom Gedo Gm oheMen body

speci fi C@Jnlt;éfap%%yigédgga§gésgiblmgb%'E,réupg_n Table 1 toxicants and ot her
contam nants and matr] h they occur are natched vviﬁsh their

ces In I C

oot bodi St eese Taieiaac Al pbte ke i s o oo TP s LMo Bdy 1 of er s
-to both sanmped whict maydthewlisgdhien=d wiln subbepiem analgap aibpe Fof insipese) hecal |y 30
r couni 2 ket M4l WG X i b Bt RereSRF Ghd dboPlckabRE ol e
analyte of interest. The term"specifically recognizing”™ inplies that
t her e20 s of ifis foieei Adgijoraly, Spigsigleraences By Hisa iisrfergnyvith Jty sukPiMe®t her
conponentistetton fedctiv. 3amblyd Rith ihizdermb tnaliocd @ay amgo frothrighdf ed, hubtisient i on  may
ﬂﬁe?%bl}l%dt echni ques which are known to those skilled in the

I 'bodi

be produ r
art. I\/b&%% g%%ﬁuan es may be Er epared usi'ng conventional hybridoma
onded phase 1o absorb and frap interferences

t echnol ogd{e gin principle is to use the stationary
) while the analyte remains dissolved in the mobile phase and is subsequently absorbed by the
25  second adsorbent layer of the device.

This invention has also the advantage that the reagents are coh*tpaﬁble with both the clean-up
and assay part, whereas this is not the case in conventional solid-phase extraction methods.
Furthermore, to effectively increase the sensitivity of the assay, the sample is often pretreated
by dissolving ar extracting it with a specific solvent prior to applying said sampie onto the two
30  layer adsorbent medium. Said pretreatment may extract, concentrate or dissolve the analyte
from the sample. For instance, e diluent is used which creates an snvironment most favorahle
to the analyte. This decreases the solid/mobile phase pariition co-efficient in favor of the
mobile phase. The analyte is then diréctly eluted as the sample is applied through the first

adsorbent medium of the device. The interfering sample matrices are retained on the first



12 August 2005 WO 02/ 065115 PCT/ EP02/ 01496 12 described by Kohl er and

M| stein (Kohler F. and MIstein C. Nature 256, 495; 1975). This cl assical
nmet hod conprises produci ng any hybridoma forned by, on the one hand,

i solating splenic |ynphocytes of an animal, particularly a2mugas 2m05a rat

i'mmuni zed agai nst an analyte of the present invention or a fragnent as

defi ned abqv d cells of a nyeloma cell line on 5 the other hand, and

sel ecti ng%aaﬁgﬁﬁgmi doma for the ability to produce %CT@PWF)‘???:I onal

anti bodi es recogni zing the anal yte which has been initially used for the

I mmuni zation of the animals. Alternative to preparing nonocl onal

ant i body-secreti ng hybrjdomas, a nonocl onal antibody directed against an

anal yt e~ PlidRhess kB Breghc wagesisbintesretians providechion by te cheraiee! BYVIGP®ENi ng a 10

(r]I _ecolrrbi nfrm senbiaf (S df dbvide@tt{é&gﬁeﬁh? |cbrﬁpr|sb@ﬁtﬁﬁd$ogb§at @diunﬂfbnﬁﬂﬁrﬂgbﬁgy phage
I spl a r t e . i.nterest. tiona reconbi nant

~ant Pboéi gé %%ﬁ%ﬁecg@rcﬁ%éﬁ%ﬁfg&%ﬁﬁ ﬁﬁ%a %éﬁ"tﬁ%%fb ﬁ%o%%f)rbe'g%%d?égb%%es,

conpri si Relidowpperhoatarial anid whish -ah aneliereeptboln presenti Te sndich strporrmfithieusi ng

st andar d sbRAQ IEéraRiy ENAe TR RLSPIRS imnAhSloidl RlaBtiohd) FoSRARRe Mgalddg 1 Nventi on.
15 Furt hernore, {ﬁ\g I nventiqgn also relates to a device wherein in the

second | S§RABrOSE apt EoREENS AR AYE SURRER USSR i imrepnglagiehh @and irurogiiig srles a
pr edet er phaeed Thenmlia buppbrt thieridnan hd &n adtivdlyeduilatizécombrex cbigthiget onsefi d anal yt e
nol ecul e ] : [ ] em Lhescent,
phosphor éie?%ﬁ% glg’lp W{ H%g*?%g ?gﬁpmmaﬁé‘éeﬁr@,ugéd;%&gﬁg% %&?rporfe ‘eérgé'{gg';% rsa imlar to
t he enzyRBAVATEEPIPryeigsdel aimplertie whishk agivelereness will deralized sl isgrmsrtdere useful in
the dat egistfte OfinrdRiivalda SBIHRAREEHaNE oNTRG SFchitalpRitrinabidyee.i N a sanple, for
i nstance§b cause tbhe rovi de for an. .| Nt rnall t%ggard Wmdcrh may give a
mor e quaEPELEPVE et O 86os Goh s AR Bl B8 RS RUSY RUBnt i on, and
at the sa&Heessiyrimmabligationpiiclegicaly ectivetmadeults (The hdreel graups oh the sufart he assay.
Accor di NGedifie® B8 eagﬁrmewsﬁaaa forlcBvaRfl BBt & a g TRY 5<3-poR B e eat ed
within the second, Tayer (h%) an anty]-enzyne (Cinternal control) |ayer and
(b) an afff NgRapiyFe I'F’éfﬁ@ Ree %Wiﬁ?@""fﬁtﬂg(% Prity O sprspssthe dteriol®f | ayers (1)
a sol isd pieersetrichwahabiclipr lpct (62) ahaigniroipng) aiabhrhery aid @emes §oddignddy  (a) an
ant1 - en2 X0 ohigy 8o b bfls BALAPIAA Sl Blenpddle | IUNOATTT 1 Ly
principle1s a basic princi p?e or-instarce (SEAPIA" i rmunoaf fi ni ty col ums
(1 AC). THwsmberd kaspdson: Sephaiose afe isiableondey aswitle wnge plpwrperimentebedndiionso whi ch
ant i - analsygieas hiyatzh®ReHpESdetargenBMdtiestibthglhga®ed. A sanpl e containing the
anal yte i itegl orﬁto t#ie C II u Bg,o nd the antibodies s eciffica‘l ly bind
the anal JTETARVERS SPeRes T e BRaTSRRTBPP AP Y &m0R SRERE SBF P t he
anal y2oe iegsilyiandiapigly ishroebiigeddwy papertariegus ridetionel uate i s taken for anal ysis by
ei ther  The analyte-receptor may be an antibody, other protein, peptide or peptide fragment, binding

moisty or other binding pariner specifically recognizing the analyte,
Therefore, according to a further embodiment, the second layer of the device, to which the
analyte binds uses the immunoafiinity principie based on an aniibody-analyte interaction. For
25  instance, in case the analyte is a mycotoxin, the analyte-receptor is an antibody specifically
recognizing said mycotoxin. In Table 1 toxicants and other contaminants and matrices in
which they occur are maiched with their antibodiés and companies they can be obtained
from.
Said antibody refers to both monocional and polyclonal antibodies, capable of specifically
30 recognizing immunologically active parts or specific epitopes of the analyte of interest. The
term “specifically recognizing” implies that there is substanfially no cross-reaction of the
-antibody with other components than the analyte. The antibodies according to the invention
'may be produced according to techniques which are known to those skilied in ihe art,
Menoclonal antibodies may be prepared using conventional hybridoma technology as



ELI SA, RIA, HPLC, LC-MS or GC-MS. Enzyne-linked i mmunosorbent assays

(ELI SA) are also based on antibody-analyte interactions and can be used
for both qualitative and quantitative anal yses. These are formated as
mcrotitre plates, the assay and results of which 12 Augusi2 208%st¥6bs

02/ 065115 PCT/ EP02/ 01496 13 are carried out and interpreted in a |aboratory
environment using a mcrotitre plate reader. Qher antibody-antigen
systens | RO P rmunochr omat ogr aphi ¢ systens conpr iP6TEE2#  nenbr ane

al ong which the analyte diffuses untjl it reaches a site on the nenbrane
where the anibody is bound. In another ELISA format achronyned
enzyne-|inked i munofiltrafion 5 assay (ELIFA) or flowthrough i munoassay
t he sanpHescrisedadyHohledant Kitstdin {Kohlet 6. andniitssirab.eNaiwe @66 4981 9xaLt iThiedy i S

spot t ed a u e nenbrane
bri ngi ngwa#cgana %F%Fhrmﬁ%g@ﬁ{dwhm%h% Whgégé Eénca%g égcarr ed out
in both SRlgfic lmwomﬁa@umammcebwq OYsA ObF 15t BYTHIized ymsna,n angitgeli o

I mu anﬁ SEH6 ps(eEﬁnemv@h@(portatﬂdgh@ﬁt dslHRtined BbdvR Ofhd vaRtdE tgweb%a@%u lfﬂ@ oRystem and
are ni ver elLr SYS ut |
r adi ogg %’ée&'ieéiﬁg}é vﬁ’?ficsﬁ 9 ﬁaEs{':‘bedci"?? ﬁéﬁﬁ bﬂ )r/%?) ﬂP‘R"%EP& i cations

are nost kgtibodigs reedghizibg tie @gglyte fuhich dre hgendnitiaty gaedlforttlnaairrmdumttom of ted

cytopl asgyhased assays for the analyte detection and quantification. The
invention not only relates to devices but also to nethods for detecting the

pr esenceAB?’"at‘éi%?eH?)@”@E mappclenal aptiody-reosing RYhdiqras; & gnonparsiel abaBnt ai ni ng
El ;u d olr digebed- a‘ghxustctnsaaalmbeaf tr&alhﬁnhdkﬁcaﬁﬂienmmféﬁfmﬂ lisdlafg Hyf'@refaflhd ew ng st gpsr
a P Mot i nto a.two |a adsor bent
St OB 1SS oG RRle i Pocde Bl R €7 0. B B 8o o PBITG 20T east
a part ofvith e anglyie efirtesestng fracti on of sal d sanple, and the second |layer is
]g:aptaﬁl e indsﬁﬁ@!tryl frdcembihaht ArRbadiddi nﬁJcﬁh& NRlNS Candf h&rﬁér&%@shohdgloﬁat‘il d Zarml ef
urt her erize adsor bent nmedi um o
e B b mind Bah et e 55 e o, i o, S BRI R v g ne
two | ayestapdisdrebeinantdNAtachiniques, derwithio theesnape of pomeariibre col or i nterference
of thg S ﬁp&r@y% m\(e?fbogo%b% elsytoaé)EJeMb th@reiﬂr dﬁbeéé&ﬁbe%g unt of a

bi nder e onto sal ayer sor sal d er nol ecul e
capabl e Bfe Ftﬁft"meﬁéPﬁcﬁﬁf wcmcmsidave%or@p@m @%#e%@zmsénqua&ﬁ‘te@nalﬂﬁ t he second

| ayer, ambleofé toiaaleteytotiasihiangyts Maidiie lab&leEeranEak@RLr e, bidukindstengl | y
detectin g&h of % na% e of interest.. .In a further
enbodi m%?éﬂlﬁﬁﬂéﬁgﬁr}%ﬁg?p%? %%@g Ve erﬁﬁ 8"36 %% AR BF?Eera y(%pgiﬁr Ps capabl e
of the enzymé which is used in the assay petformed. Said devices are useful in the datection of
20 the pressence or absence of an analyte in a sample, for instance because they provide for an
internal standard, which may give & more quantitative estimation of the analyte present in the

invention, and at the same time, may serve as a controi for the reliability of the assay.
According to one embodiment, in said device, two layers can be created within the second
layer, (&) an anti-enzyme (internal control) layer and (b) an anti-analyte layer. The device thus
25  may consist of two fayers (1) a solid phase clean-up and (2) immunological layer consisting of
{a} an anti-enzyme layer and (b) an anti—aﬁaiwe layer.
The immunoaffinity principle is a basic principle for instance used in immunoaffinity columns
(IAC). These columns contain & bed of a solid support material to which anti-analyte
anﬁbodiés are covalently bonded. A sample containing the analyte is appiied onto the column
/30 - and the antibodies specifically bind the analyte after which all unbound materials are washed
‘off and the analyte is finally eluted separately. The eluate is taken for analysis by either
ELISA, RIA, HPLG, LC-MS or GC-MS. Enzyme-liinked immunosorbent assays (ELISA)} are
also based on antibody-analyte interactions and can be used for both qualitative and
- quaniitative analyses. These are formiated as microtitre plates, the assay and results of which



specifically retaining the anal yte of the sanple for instance by the
presence in said |layer of an 30 antibody, specifically recognizing the
_anal yte under investigation. However, the earlier described enzyne-based

i mmunol ogi cal assays of the prior art clearly differ fromjhggishyeds i on.
In said assays an extraction and clean-up step precedes and is perforned
separatel&rfron1the A mrunol ogi cal assay itself. On the contrary, in the
present MRBABHEN the solid phase clean-up step an®CUERHIYSSsaying of the
sanple are carried out 12 August 20Q% WO 02/ 065115 PCT/ EP02/ 01496 14
sinmultaneously in a single assay and in one single device containing the
two adsorbent |ayers of the invention as described above. The analyte is
| ar gel y prectagied ot anddrteipratadi ing lahoratdneenvisenmgsidusinga iigretirs/ plptadersieaf the fir st

layer aneghiep ahﬁb@éﬁrﬁé&x Ja@@ﬁ'ﬁ%cﬂldé %ﬁ&u%c%@ogﬁébﬁ:c%?&&ﬁ@mﬁﬁ%ﬁé of yhile
n the soli first layer. 5 The

f
Qﬂzﬂe;tgrenc NSO Wi e Taite st L FPaes g aen BurEmaes Ve T8y i st ance

af | at oxi msibedyi it bofiricLidm @satiert ELSA idrmatnabamonynedgevayres-lifked Anmunofigatiest i ng

enbodis ma'%%sa? g;i_tui‘)xﬁtoer Sﬁhbﬁﬂp@ﬁﬂ&&%&’a&ﬂg aﬁl(/ﬂ %@Qg%&%%&%% fapf! €5eNce of

t he anal € sec one Vi sual or i NSt ance
based on “ﬁﬁfétthﬁe?nﬁbowd@) Rftted ahity @pabserpent Siateria)i diayg the) eararies "bﬁ“g hsthessent i al

for fiel ¢heiprdnb BthghB dqemﬂay:b@eﬁe ambodwft&m&é as'says\ban Bé c@ﬁed'o@ﬁﬁ 'bofh
sem - qua e re

t at
i er or otia Fof iR e B pleiee G ahcBad maan B, 4R B e < ne bl ue
col or. | enitedf-antigéneeadions sysidrednd are highip sertstives iMoweliendieirdeteoiiontsigierabove nor e

- gener g ”ﬁl&@@ﬁd&aﬁ:ﬂ&&&?ay%ickﬁ%ﬁb&ﬂ%ﬁﬁdi% bidbigddichA Q;S}ﬁéaﬁ&s%’ém@é%ﬁ’ reagents

to obtain a vari ek% ossi b s of assays. 15 | NSt ance,
al t er nat iR/gd bigloay, et eprmiple, Fdne Srpsdyetign 3’[!90‘%)’5’“@?@@?3%%% %ﬂ\?r‘a@?ﬁestep (b) is
present, derectﬁahermdtﬂbntlf:baaomr esent, or wherein both step (b) and (c) are

present. %xﬂgﬁ &%&;M’r%t@s ‘ohc?evﬂﬁtﬂl?g@o t%fmet"??%&' kP \ﬁg‘%ﬁtft gﬂ-,e p?ésggce(oq ) 1S

repl aced EP I'n ste anount - of a
bi nder rr@b%ﬁf'm an gigieci apj Iﬂhﬁqﬁg é’ﬁ@watfﬁm"w fluin @1 sermi-firdd; gasmple, said

chem 15umnﬁbq1ﬁﬁe6}ﬁpnsﬁ@ﬂféww\ﬁnﬁggteﬁ or fluorescent m)l ecule, is applied onto
20 said two V\ﬁaa?/ ?h (?I g} dlg i nder ecu € %@ﬁ% | e of

i nteracting PﬂS’H %-i?&l?[?'%ﬁ afh “Wlém 2 SBG WG favpTAYsIR YHyer. Said
- bi nder is abl e it ghiph ¢ha firet Epdrde capableaft attvely zababing et lmastpz egkpiceof the
anal yte of intgrepbd ﬂa&:&?oﬁs%ﬁ%ﬁllplbaéﬁ@ﬁhe sEe@rrdqmr %caeab%ftsaw.fﬁadyabel I's

attached or conj ugate bi nder, said bei n%g det ect ed” and/ or
quantified. Exd® 'E%t*‘eéf‘a'%f’ft'%'leét n %@e’ﬂﬂg’mﬁﬁl{ﬂﬂl‘?ﬂ@‘a&ﬁ?y dn thalatiepst of
reactsmg to pr qdtoksaki sisdrissnt thediern oft theitst Py dutirise2s dauatizedhsiriamy ser adi sh

peroxidase ang, glikgll QBRIPHR A AFS acddlefiCHL AR AR e reflo P pAIHE! NI
color interference of the second layer, '
(c) optionally applying a predetermined amount of a binder molecule onio said two
layer adsorbent medium, said binder molecule capable of interacting with non-
25 oooupied analyte-receptor of the second layer, and optionally washing unbound
binder molecule,
(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 analyie of the sample for instance by the presence in said layer of an
3¢  antibody, specifically recognizing the analyte under investigation,

: Howevef, the earlier described enzyme-based immunological assays of the prior art clearly
differ from the invention. In said assays an exiraction and clean-up step precedes and is
'pen‘ormed separately from the immunologica! assay itseli. 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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detectable light are also envisaged as |abels, for instance nol ecul es such
as ppbi ol um nescence, chem | um nescence, phosphorescence and fl uorescence,
and particles such as carbon black, colored |atex beads or gold particles.
Furthermore, the methods of the invention may conprise a sygp yharebs the

sanpl e under 30 investigation is pre-treated by dissolving or extracting

It with |c sol vent prior to applying said o the two

| ayer adggf?)@@ﬁgfs Bedium In particul ar, said pret reaﬁ’%&mgﬁ‘{ racts,
concentrates or dissolves the anal yt£ fromthe sanple. 12 August 2005 WO
02/ 065115 PCT/ EP02/ 01496 15 Optionally, the two | ayer adsorbent medi um can
al so be washed in order to renpve all ossible color inte fe ence of the
second | Speianeaysly ip §glagl 3752C30H NABe §Beie deisesgntanipeoE BRI B  er,  for
exanpl e pihas pvaition e fdbstied sbalvd. MRe addiiis ishiarbéle pedertai frane bindingMat tas . The

bi nder Cé&d?&’ s%?otngﬁr ao?'gf <5f tkgecfirLtX%yeP armdalg Ithe: Oe@cﬂ’% ??\é&%dy dn% eJn éﬂg séﬁ%qﬁ tion of a

substrate n-cas bent ayers of the
devi ce wiayér, Wllﬂsﬁerb@ﬂmmécund O@ﬁ\déﬁildtpbaserpéﬁgf\ﬁbe f1i$tliayafnbound bi nder fromthe

secong | @N@énalyﬁ%iodnd’@ﬁlhé‘ébc&ﬁﬂaﬁﬁcaﬂ QB otbdtbd Gredly, 6ARMAHIE biRAdns Bk f er as
descri be%ﬂﬂabove Sali d substrate solution can be, for instance, a chronobgen

such as tresrerplgnipnderiorgne¥efhenyl Phosphate (pNPP), 5- Br omo- 4- Chi or o- 3-
| ndol yl Rhtsgrbstibe ENbddinenBbfdies fehlionz bdweuen 15 BChdBAdNBT Whicik-tetprdenbeldpht hol

AS- TR Ph%%ﬂ@ikt@ of bt f 16/l aég@bﬁég gt@ggeﬂzrﬁ&%%ah&e%m lbpai ¢ Aci d)

(ABTS), I ene I am ne tramet enzi nedi ne (TMB),
5- Ani nos 8‘I’|‘Pfc9¢"16"ép%@f ok %@Sﬁﬂ defection 5 QWW@B&EZ‘CI% 'F‘FéthT@’H BIRYigRSo&R| or i de

(DAB) 10 D(;uénmbﬂlfél belat ﬂbaétf @émualua{ntamne&m@‘lq@r) insiRkde. bybaiethcliabsit Mgl i S capabl e
reacti i ed anal yte- receptor

of t he s@g‘%ﬁ# 'Dgfi?lﬁ%( geggtlde& glﬂ%?& ﬁ‘“é?séﬁriceg' obtloﬁlg?qerct able signal. In the
bsence oftis fiihea dgscelyedlirysepatiie exmbedimpritehouitie abave nerstdegerelinathodad ¥sed he bi nder

will be ty apBRgion ih REiRAAAEs wﬁagfeqﬁtt@e&a.@ava&%ﬂﬁosaﬂm Rendisitr gh signal .
The presence of analyte in the sanple produces decrease in signal

proporti 8ff&¥®ely as the amount of analyte in the sanple increases. The
I nt.ensi t Yoohstirize, iegaibks dictie methed] desarbeld ebovepra methotie whéreit sb (Bniswn

uant | {1 650, A83h ) EresdRRk bfitkt B il pPnadMiiigh the, same manner and

thus representin dev plied to a device
i ncl udi n@"‘ﬁ’ﬂati"ﬂ%é? thamethpds i e dnvardion &tep (9 irsaPiecH PY &ipp (oﬁdvher%'ﬂ &i%ee, the

subst r at gnCanpedsrmied Cdmaoanic br @rmig@em Mﬁbuﬁl{b | isbefed Wit tz@dedzgma & e col or by
an enzy

osult c HRpResRt Shepilnheon ieendulol HaSiTimit0s BROUSAEE, ' 60,0l ops
or - no%0. \#hidriwe leyersadspribent guadiual, 8aid Pindgrameleaild eapatiengl mter@ﬁngawﬂfanm-yt e or nore
no col or sdgeyel aRtyie-MhsHbr bitRe sdtahdibyr. HRARGHRTIEN i@ bbIOR drévide detection of the
absence of presence of the analyie of interest in the second layer. Tharefore, a suitable label
is attached or conjugated 1o the binder, said label being detected and/or quantified. Examples
of suitable labels include enzymes capable of reacting o produce a colored reaction product,
25 such as horseradish peroxidase and alkaline phosphatase. Molecules capable of producing
detectable light are also envisaged as labeis, for instance molecules such as
upbioluminescence, chemiluminescence, phosphoresdence and fluocrescence, and parficles
such as carbon black, colored {atex beads or gold.particles.
Furthermore, the methods of the invention may comprise a step wherein the sample. under
- 30 investigation is pre-treated by dissolving or exiracting it with a specific solvent prior to
applying said sample onto the two layer adsorbent medium. in particular, said pretreatment
extracts, concentraies or dissolves the analyte from the sample. |



| ower than this critical concentration |evel a blue col or devel ops.
According to a further enbodi nent, additional steps are present in between
'steps (c) or (c') and (d) of the nethod of the Invention as described
above consisting of; - optionally washing said two |ayer aq@gbgggtzgagdl um
in order to renove all unbound binder from.the second | ayer, and 30
appl yi ng a substrate solution onto said two |ayer adsorbent medium said
subst r at eVOLH533 on capabl e of reacting with the bi RHEFF%E8WHd onto the
non- occupi ed anal yte- receptor of the second | ayer and capabl e of
generating a detectable signal. According to a further alternative
enbodi nent, the invention relates to any of the nethods as described above
wher ei n Qntiepslly.dhe twe lager ayisarkent raesliue ean dipp bs waphed irvgrdeirse@pye dlesidiap (c”) as
Onle 12| %&Hﬁﬁeﬁ&g&%’é d(@e@@doﬁ@éﬁé%dﬁﬁféﬁﬂ@&ér%‘b%ﬁe&@ql @m‘r)él n@or@fbmer’lpl nger t
nmol ecul e redeterm nol ecule is applied onto
sai d t\/\ofc’re&’? ple %BW%%?ﬁerﬁggﬁR'ﬂ?ntrf‘%&H}&fegé‘fa‘lﬁ'sPéﬁ"ﬁ 'sai d anal yte nol ecul e
| abel ed Thetbimdarcan bedgtentedalirecly.luir eltenmitiveysaitenthe additiendl asvbsteta: mase a :
phosppor&gﬁ QIseJ ltﬁbg?nﬂsaﬁgé} n[fr%&&%'ﬁf fhe da@i@g ﬁll%rét%r\m%gd Inscﬁ’ﬂeq i abel ed

ecul e o

anal yte no e ca acting wth non-occupi ed
anal yt e- rﬁ@é‘@pﬁ'b#’”’@ﬂ”q Riades dtopntie| sepd. layeReSald) dreshingncasy bead?%%"l"@da anal yt e
mol ecul ecoaberitibyal buffe @ Hesdibed BovasSaY sttrte dplufitnosandes far instams, 4 or

det ect f th fo, th t f I t tai ned
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opti gpal éy A‘gﬁmﬁrﬁh‘ eﬁztﬁw no@ d?ﬁﬂéTé}E%hiﬁHNléﬂe&iérﬁiﬁé C}bﬁnf emove al |
ana rom

unbound second appl ying a
subst r at 3R Eet?meH‘V'P%'“P‘H%W%s%WB@?ﬁa'Wiﬂw{s"@hl d"y Q’lﬁ‘B‘éﬂ"P%{F@m‘éapabl e of
r eact i ngTaMahftirdchieridedbabieni(-amaiteyih GorBiieitdsterb@POD.oNt 0 t he non- occupi ed

anal yte- 5&8&% et is éﬁﬁéﬁeofﬁgfcﬂ'&qﬂ ha%? EinBll boGAPAH e 9%%2%”ﬁ£@5¢ﬂ&he anal yte

det ect ab e Sig he presence or
of inter @gﬁptrbrmf thhee@ed;bm anémable@hgmraﬂw dripriablsysianpleiniiacdesenes

A: t e:llgat hV/eA riél yteAin t%tuéénﬂé' &d@ﬁﬁ%ﬁd&mrﬁ%ﬂﬁﬁe Gifdvr R ibésﬁé?bpe@%p&@s@cdhﬁ :

el ectronjca ete evel ope nore exac
quanti fi @&?"} Bé‘m"%‘@}? y!fm@&gfﬂhlsfgf‘@aﬁe g %Pfedﬁf{"ﬁﬁam@sﬁ@ﬁv"g? Fon of the

1 evel of demssy tresignal progortosstely saniE emouvkhyf ardbfleentlheosambt ihgeesaayThbe assi st ed
by COWUE?JHS@& ﬂ{éoé lﬁ?ﬁb’%ﬁ%\@pﬁ%ﬁ%& '<BR éFEci Qqqﬁ cﬁ@ﬁbwnt &1@5’:&@9 Bﬁarﬂlﬁltegu'[ omat ed by

varil ous nean tector IDS ance,
col ori mefkgied to similar devices in the same manner and thus representlng ‘reference dewces or

20  can be applied to a device including an internal standard as described eatlier.
For instance, the substrate can consist of a chromogen which is converted to a blue color by
an enzyme conjugated 1o the binder. In this case, the interpretation of the result can be done
visually and is based on whether a blue color develops or not. When the sampie contains a
. parficular amount of an analyte or more no color develops, When the analyte concentration is
25 lower than this critical concentration level a blue coler develops.
According 1o a further embodiment, additional steps are present in between steps (¢} or {¢')
and (d) of the method of the invention as described above consisting of: |
— optionally washing said two layer adsorbent medium in order to remove all unbound
binder from the second layer, and
30 — applying a substrate solution onfo said two layer adsorbent medium, said substrate
| solution capable of reacting with the binder bound onto the non-occupied analyte-
receptor of the second layer and capable of generating a detectable signal.
According to a further aliernative embodiment, the invention relates to any of the methods as
described above wherein siep (¢} or (¢") is replaced by siep (¢") wherein in step (c”) as one



Accordi ng to anot her enbodi nent, the inlet neans of the device of the

I nvention are connectable to pressure neans (9) capable of exerting
‘pressure upon the sanple to force the transport of the sanple frominlet
nmeans (2) to outlet means (3). On Figure 1, a pressure meansugBt 2005t abl e
for use in the invention is depicted. In this case, the pressure neans 25
consists of a syringe barrel (10), and the sanple i onto the

devi ce (f?ﬁ’%qq ance, a tube) by means of a syrlnggcp u%%%? (11).
Alternatively, in case the housing ¢f the device is a e itself, the
pressure neans can consist of a syringe plunger which fits into said

syringe. This invention thus enploys frontal eI ution (g tiq(]m
chr onat czyemphyf aAindg melagylee 2 piedeiepiingd AR § MeAAYE™ @ap %S pl unger,

the nobi kg, pALS la@a:r dds&Bertt FRdidings Bé ua@bteatn@lmyarezyte&ﬁbletoommwsd wiieaout | et means

(3) for instanc t he .t ub t he anal yte
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vvher e | tandi fulthersarbesdid isbélyd biaide rolecian cepable o neRTING R MRNECEPBE i on system

the breal h&@%gtov%'f tHBackhg Yo £RAb Y1 & bupe dnaifibenduoniale mough vol urre
S delne vol une eluted fro E?’ F et means ur,rltll anal yt e
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sanpl e vol eneptidnetyswashiag saitbuchiayea kesarbetighedius] i WBWOI emeNe allanbin t he
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msunlyresult fromthe f rmts a

si mul t aneous "EEBRAYHY SERR g‘glacy%'?%tgtc% %ﬁte@#&%@ﬁﬁnﬁ a{l:%é%%bl@&gﬁ’ﬁ nEI e under

i nvest i g@busosetecting the dtestrop or absense ot the analvtaof Btereshia the 2eeRNdiRYeEea? BBe done

Vi suafsl y gofetint g rnHEHdeeyet A]%rrﬂih)@iycﬁ sOftablohte2ioF s dan\benisbd)ruapableesisy to to -

fabrlcate usi'ng readj | | at.i.vel i,al s.

Mor eover Eleft F%'cg'ggﬁteﬁﬁ‘@ﬁ'?‘?&og\?\mv&]ﬂpé@r?ﬂﬁBS%’d'P%a ol %\g%%ggm{ﬁ}éghmd& gnd easily
per f or neduarfietisreaotd elovathd calgulatomenitine leea gk andiis lﬂs’@ﬁdeﬁ*réﬁlﬁﬂa AWe portable
and_stablygicAn At ihay 80 4L By 2RSS0ty Ao nehbEY odrmpor L ant

advantage ' 1's he “devi ce and e partic rl fuI for field
testing Mf@@rbéﬂwt@fbys‘éqﬁ@%g‘e?’ﬁr At%@%&r%‘%‘é’%@%‘%ﬁhﬁ s% Wi t hout t he
. need 4gor ngﬁ,@@@l ve 15 training or expensive |aboratory equi prrent In

summary, the scteenin a Of+ hB%eliBY SNtieP Mgy aftes fast,
si-npl e, @SE?dmge S 88?1?%&@%@%@;1 i abﬁﬁy}r%?%sr %gh?oﬁ When o e\rfa}led under field
condi t i orsgnnectable to pressure means (9) capable of exerting pressurs Upon the sa pie to force the

transport of the sample from inlet means (2) to outlet means (8). On Figure 1, a pressure
means {9) suitable for use in the invention is depicted. In this case, the pressure means
5 consists of a syringe barrel {10), and the sampie is applied onto the device (for instance, a
tube) by means of a syringe plunger (11). Attematively, in case the housing of the device is a

e itself, the pressure means can consist of a syringe plunger which fits into sald syringe.
This invention thus employs frontal eluion or elution chromatography. As pressure is
continuously app!iéd on e.g. the plunger, the mobile phase carries the dissoived analyte
" a9 towards the outlet means (3), for instance the end of the tube in Figure 1. As a result the
| analyte of interest is quickly loaded onto the second adsorbent layer of the device where it will
selectively bind to. In this chromatographic elution system the breakthrough volume is
significantly reduced. The breakthrough volume is defined as the sample volume eluted from
the outlet means until analyte conceniration reaches 1 % of the analyte concentration added



The invention can be applied as a general detection nethod for a | arge
variety of target analytes. For instance, the device can be used for the
- detection of toxins or mycotoxins in 20 food and feed, ' for pesticides in
wat er, hornones and antibiotics in mlk or body fluids. Th%z%@é&&%aﬁ%"
prove useful as a regulatory tool to nonitor nycotoxin contam fation in
“agricultural commodities, prepared foods and m xed feeds at buying

| ocat i onswopinesies i nstal | ati ons, processing |ines, BZEMY8f%vators, feed
lots and the like. It can facilitatg the rapid differential diagnosis of
nmycot oxi coses in animals (by testing body fluids or tissue extracts,
particularly. 25 those of the liver and kidney) and perform presunptive

field ar‘h&'tﬁ{ﬁﬁ& theédhs. rms@;eamﬂa@h ‘ch‘*ﬁ‘% fa@frdawnas mtthelargamammemom@mmdes an
easy-to-use device i i i s_or or testing
the’ pres®hd8 PEYeesTST W@?P@ES’WF[CFWE gﬂ{a{y@ of ?od “m'cﬁ r%ogﬁer?%\ﬂer Q%H&' ddi tional Iy,
clini cs, saenpler ghunesp Insadiham lthe btehlﬂmreugan@lumﬁdﬂiib(bﬁl‘tﬁ@nﬁénmrtbﬂ@bﬁieécfaﬁf af f or dabl e
and easy",r%\% ds'i’u‘-feelr:o Y'lrﬁ&"agtreﬁ %UI%QI‘Q Bre&l@ﬁ&dgﬁ'gm!mé thdiQs Mo%tsﬁ{bﬁﬁanﬂfn drugs of
abuse in S out si

settin Accord| ng to a
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descr i bethdipuied dndinfetitlictiie bleeerdingdnyisrehaleseverichdeantgges Thembadvaniagesst i gation is

a menber selected fro r t ns,
eat ! o ey g Fom i bl G A PR CARRUER doRleT s ikt oUEGH O 00, o
met abol | dasctiomof areanalyta inve samgp umﬁgumsﬁm% Iv@@mmlafgfaiﬁm? H02/ 01496 18

use of HEIEarhoa i JElR, CARae e g *“é“@*"%e"“’@“?m' e atox N A
(©A) ¥n ﬁaB%FéteéHm& &fafi@fea"a'#% V& “’e!ﬁ ‘?EXP%’ﬁ'éSWa‘eB% :&%%‘?C’é‘rép/ ﬁ‘? # ‘“?Cﬁose skilled
i-n the awhict bﬂp!o;tshilhts deviaed eapldsamieesslyyparfbimesit g raagerdm dnd eqtgmwt vari ety of
and ant | Bdr e BahE) g*’e?a“&ﬁb ST o BbiGH S R B e e T
~desi red. amﬂ@r ﬁm%ﬂ*\@d‘{?ﬂ fés v devicp af‘%!"%thﬁ%?’tel R?U!"Q?rye‘i?ﬁﬂb\%éﬂ?’ a tube

cont ai ni fég’ﬂﬁg\&ﬁd an@@ﬁ%ple@ﬂﬁ@fe%%ncbay@ﬁmes Thbout ttesizedifoc afidneies sanpl es are

first _extracted w rla e organic solvent, and next applied onto
t he tlabe¥ Prqeorga%egﬂsela}? r%é&é’?? Of the first layer will trap all possible

i nt er f er bnwesnagn thecicraningrethbe asdhdRyice of e jnventign REpYiHeNigSts SIMPIEi G i s appl i ed
ont o sai gechisRifg Pe@amfﬁmam%u&hhhéh%@rﬁte@undbh@m&@ﬁﬁm layer. The second -1ayer

of the device uses an noa I t rinc ased on _an

ant i body TAhRVfien pait kg S'EPBT?%F\S §ﬁ§?%ﬂ\d%§ﬁﬁ'°3mqﬂﬁ’8§ Nedg il Itayge ecogni zi ng
QA i s coumdhesst For ifxtanog tomtiavick lven hel ssed errite deidoion ofl toxifs areycdexinsrial | ayer .

| Ochf%OX#o%g%&f?es&'tfoe ;%eﬁchﬁs m&eh&mﬁ; ahdl ﬁﬂ‘afoh&% R oMbdcly s, rm&al ned onto

. sai d ‘seco ,. an_anount QA solutio on. |1 ? applied
onto t hed@qﬂgéwlme\msq;fpl qg@,q@gum tool fo mon:tor mycotoxm contammatlon in agriculhira

commodities, prepared foods and mixed feeds at buying locations, field instaliations,
processmg lines, grain elevators, feed lots and the like. it can facilitaie the rapid differential
diagnosis of mycotoxicoses in ahimals {by testing body fluids or tissue extracts, particularly
25  those of the liver and kidney) and perform presumptive field analyses for mycotqmns. :
Furthermore, the invention provides an easy-io-use device in doctors offices, at clinics or at
hame for testing the presence of hormones or therapeutic drugs in body fiuids. Additionally,
clinics, emergency medical technicians and policemen require an affordable and easy fo use
device for quickly testing for the presence of drugs of abuse in body fluids outside of a
30 hospital setting. -
According to a general embodiment the invention thus relates to any of the methods
described herein in which the analyte in said sample under investigation is a member
selected from the group consisting of toxing, mycotoxins, pesticides, drugs, . antibiotics,
hormones, and their respective conjugates, metabolites and detivatives. -



occupi ed anti body sites of the second |ayer. The tube is again washed in

order to renove unbound ochratoxin. Detection can be done. by the naked

. eye, after applying a substrate solution onto the tube capable of reacting
with | abelled ochratoxin bound onto the second |ayer of th@AL&&ﬁzoﬁﬁe“ no

anal yte was present in the sanple under investigation, the second [ayer of

the tube will color. No or _|ess color devel ops when the anal yte

concent r afY®B05cr eases in the sanpl e. Notw t hst andicngrazhetss nvent i ve

concept of applying the clean-up nmethod and a detection nethod In a single

devi ce and assay, the cleaning up met hod has been optimzed by the present

I nventors and can be used separately for instance for renoving an
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far as t S | ean-up procedure IS concerne conpared to the

mai nstre S‘gﬁ"ﬁ?’{) herFFANLE theﬂ%@PléPMeé’“V%%P'dWﬂée faingdopiaspid sp9adli ment t he

i nventi olayereNatt%I dneouat csallauénqarwsambreampﬂ@d oﬁtoliiﬁb mé fadvif Blﬁd ﬁd’hmel ng an
i nt er f.er i d or od :
conprgsm h&g ?ﬁ{bb‘gp‘?"}%é Bﬁhg %CDHA ldye(? ‘ﬁeﬁ@et P a"bwa?apgp "b?{d%g? Be"}fﬁe adsor bent
medi um WHR Hn schrai%hlﬂ'%@c@n va@tbﬁxﬁemwbsaﬂiscamdn@eaaﬁer @pplingea pbstraief t he

i nt er f er &igioh roﬁi@tth@fhb@fc?}ﬁﬁlecbf %mbcmh I&BWd%hﬁfoMﬁ%uﬁcfan‘ﬂE se@h§l adsorbent
medi um c%npr @R U'ﬁ? mat emg from the group

consi st Foaderia) \‘75%”5%%8“ B ef’ r@fﬁ#‘%@*ﬁ‘?%@f‘?j soI id
support mernqtm itgtle wiii odier.iNcati leedcdlar qaveichscehan the rekelgke makdengtiof or | nst ance

a bor@edm@gggés%m@gﬁjéw the functional chem cal groups displayed at the

surface le the solid port medi um are chosen
ot\mthstandmg the mv ntive concept of applying the clean-up method and a detection

‘ method in a single device and assay, the cleaning up method has been optimized by the
present inventors and can be used seperately for instance for removing an intetfering fraction

~ from a fluid or semi-fluid sample, prior to-the analysis of said sample in HPLC or in a
25 conventional or flow-through enzyme immunoassay.

in general solid phase extraction (SPE) procedures, a sample with analyte is applied over the
solid phase, the targeted analyie binds fo the éolid phase while the rest of the sample passes
through the solid phase, the solld phase is washed with buffer to remove interfering matrices,
the analyte is then eluted with an appropriate solvent, the eluate is evaporated fo dryness and

30  redissolved in a smaller volume to pre-concentrate it for analysis.
The clean-up extraction method of the present invention is only a two step procedure wherein
the sample is processed in a directly opposite way with the sa_mple extraction selufion used
' directly as the analyie eluate by_ providing a conducive solvent environment for the analyte.
The sample is brought io the analytical immunoafﬁnity layér directly at & low alcohol



from octadecyl, octyl, ethyl, cyclohexyl, phenyl, am nopropyl, cyanopropyl,
di ol , n-propyl- ethyl ene-di am ne, diethylam nopropyl,
- benzenesul f onyl propyl, sul fonyl propyl, carboxynmethyl and

trimet hyl am nopropyl. 15 The invention also-relates to a ' ble in
~ the above described nethod, for instance a device wherei g@s{éﬁ@sggg%?bent

" mediumis a bonded silica solid phase e.g., am nopropyl solid phase. In an

i nt er est iIVY2HBEdi nent, sai d cl eani ng up net hod andE'/CIO L8 devi ce are used

with a sanple wherein the presencegor absence of ochratoxin A needs to be
detected. 20 Ami nopropyl bonded silica is prepared by the reaction of the -
silanols with halo- or al koxylyl derivatives, resulti n? i n_the coval ent
bondi ng coficeatratithus aerpencoéfidiihe immuralogical cazpiions Thive seggnd layely TRIRE cover age
that can, e Ao,EYed Aulidie ol e sDARAGRGBEOET Sy aRaS Redontdiadsor pti ve
charact errstrcs o "he bonded silica sorbent are largely a function of the
char act emparpes thermainsireap fBR BNEHBEI ent | y bonded to the silica surface:. 25
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) -. ormng a : rogen atom
el ect r on®EHEERENE: g‘%‘ﬁ%‘"‘m’m’é{*s W@ngﬁeggl{oﬁ%éﬁ'[’ %ﬁ‘%ﬁ&@g@%ﬁ%ﬁyﬁ H* --* CH3

- NH3' Témdgrimattviardrogropyli nopr opyl solid phase ready to receive an el ectron

froma . polAfveRRARRY Mhted tb a davideopbi@hle InftheSabb@PERBbbN Rk for ilRGhaCe 1N
particul ar applications, such, ext rlasﬁﬁd on and
(9]

_ h_as, for tectipng . OA the.
hence t héevisp uhergif said porortsnt raslim g a%B'i‘FggP'ﬁcaiol‘}?@ﬁs%%ﬂ'c%rﬂ‘[‘?pé%y of met hanol
in ordeghse directly . elute the bulk of the OAin the extract at levels

that are, dglabaRl mb RYAR LOTMOR S saiflicliVEE u8Ed Bing!

concentr I&teﬁdﬁ%}egﬁ %anédrgr%%ﬁtsg (r)}@énle? Hgﬁ%l _ I nteract

' sample wherein the presence or absence of ochratoxin A needs 1o be detected.

20  Aminopropyl bonded silica is prepared by the reaction of the silanols with halo- or alkoxyliyl
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 T -§8i-CH,-CH;-CH, - NH;

| Aminopropy! is & polar solid-phase and the polarity is due to a conceniration of negative
charge on one end of the molecule and a conceniration of postiive 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 aftracting them. This shift produces a

30 molecular dipole. Other polar molecules will be attracted since each of them,' in turn, have a
positive and negafive end. In aminopropyl the polar characteristic is brought about by the .
amino - group. Amines have at least one sp3 hybridized nitrogen bond 1o bond to as few as
one hydrogen group. The nitrogen atom of primary amines has & lone pair of electrons that
often in the vpresence of a more acidic substance is capable of donating the lone pair in



wi th both OA and am nopropyl solid phase to effectively dissolve ft. At

hi gher nmet hanol to concentrations it is envisaged that OA and the

am nopropyl solid phase will be conpletely associated w th nethanol

nmol ecules to effect a direct elution as the interaction of 1DAugidihotdhe
solid phase will be sonewhat. inpeded by the nethanol. Methanol has a dipole
nonment of 1.6 olarity of 232.3 kJ.nol-1 and a nucl eophilic donor
strength Wpﬂi’ﬂgﬂlg kJ.not''. These are apparently hPGHE" 13 those for the
am no- nitrogen. The association of ,0A with nmethanol in 15 the sanple is,

t herefore, expected to receive the mninmumdisruption as it passes through
the colum. Although am nopropyl has a short carbon chain it is capable of
limited fromingealfourthi one making dresniroged stomaglestiordfigiigientogivingeit ermpeAedtyy, t he

cl eani ngp.Jret hod descri bed above is used for actively renopving an
interfering fraction fromsajd sanple in glflrrLPﬁI_GQd for detecting the
presence or 20 absence opf‘ahNﬂhaT%e M a¥fi’ or sem-fluid sanple, for
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range of detection [ayer or use In the devices. These gels include -

CNBr - act ReReiagd SipRethansbmolesulenly §iigeedietpluion 5a Kieddaragien oNp&WER Py at ed

Sepﬂar 0S eofpiaseEiiHbSegnenhaisitpdddd bl ahie ragthanolpViethsrtol b#soal dipale thavatentesit ) : "ECH
Sephar ose 4B ({or .= 9 . i : Y- i yate
Sephar osi%%‘%@u%lzggggﬁpéua %yg"r‘%ﬁ@‘ﬁ%g%@{ﬁ%@é% 1{)%5 E'Ip'l%lr 'oﬂﬁ%é% | these are
for i nst apreeerdybighen ke thoresiar P amivergiteopreWeaiessyciation pf Qaweh pefizncliie recept or)
sol ut js0N 1l dahipiB isSPBfelotd, BhebiRi o Bdeiva tHePiniinbm GiRkPicAGs Wiphésea thiddghinki ed  amount
of gel by a nethod described by the manufacturer. The choice of - anal yte
recept or UMRor i hstance anti bodi es, depends on the anal yte-to be detected
and are @dnough smiabprypy! HES a akvar dagioh ehdiridsvapehieofdimitalmmptpokr istereBlidnef | y, t he gel

_ ![ ﬁeswel | QLo Q¥R H iWehtddn! 8 Dhdrtdy ub 200, 0T HS LU ShovR iS Ledagsedalyass filter,

removing an interfering fraction from said sample in a method for detecting the presence or
200 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 fo
the following examples, which are included merely for purposes of illustration of ceriain
‘25  aspects and embodimenis of the present invention and are not intended to limit the invention.



ligand is dissolved in an appropriate buffer, for Instance 0.1 M NaHCC3 (pH
8.3) buffer <containing 0.5 MNaC (5 ng ligand m -1 gel) and subsequently
-coupl ed with gel by shaking end-over-end for 2 hrs at RT or overnight at
4C. The remaining active sites are blocked, for 20 instanceywfikiohbher 0.2
M glycine (pH 8.0) or 1 M Ethanolamne for 16 hrs at 4C or 2 hfs at RT.
"Excess adsorbed ligand is washed away for instance with coupling buffer

fol | owed WP QU315 M acetate (pH 4) buffer containi ngPOVEPRAMEC fol | owed by
coupling buffer. The bl ocking ageni; is washed away using coupling buffer.
The coupl ed gel/buffer ratio is for instancel/3. A separate anmount of gel
is swelled and bl ocked as descri bed above. The coupled gel (for 25

i nst anceEXAMPLESY 3 ml buffer) is mxed with 4 times this volunme of bl ocked
gel. The m xture is brought to an equilibriumby shaking end-to-end for 3
m nutes. For instance 150 NI of this mxture is, pipetted intg an enpty ,
col urm WEXAWMPHHE 1cPeycendnethod for dgfertipn of am apalyig if g inferierag J1aGHon o) s wi th
grid canciaifipgahfgd, for instance, from Varian, (Harbor Cty, USA). The
second grid is introduced to conpress the gel suspension to a final 7
t hi ckiess of approximately 2 mm 30 (Fig 1). The solid phase material (for

i nst ance SBEDdifigrpnt typee aingelspofienyadipys ngorisgqrﬁ@mmicg{fqegqcﬂqnh@ey kel is filled
¥“ th buf ggsibleftgﬁnrég&gtagf@fiﬁ J)\ﬂ%ﬁ@gﬁnﬁ @ 1dr)use Vﬁfhb@fdﬁcdsyﬂi%%e @fe!sg@iutled ph?SG)S,

or instance bonded Soll ase i onic, ignic,.polar .and non-polar) are
bt ai nabPRBF IR PIAoo T BB e oor s 4 S 2B Rep e PR 1y “The
third gr EdHiSephawdseotbue dntropspp graupptsemente ECH2Sehbgrast 42 (fo5-GA0H2/ 065115
PCT/ ER02/014 he, . Mo fele j I (Fig 1).
N trs goa Aeeferby iR Eb-BAARE FRRGL 8 SRRIURNRIAGOIELAISRE | 10

di ssol vedhicgrormel Besasre for istajse avaflae fpmdtatmese (W%t which in turn is
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li ed t h I th h ' : 1
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Bel gi un) for ifdtanse antimdissngspends mootha taselgte 4o fseestedtasidanghaigneonsierddy i d phase

onto %ghi%{)aﬁ LR sdVBhl dupfiers, are adsorbed while the analyte is favorably
di ssolved in the sol veng

) < . The sq] ven I t hrou t he sal.id phase part
Ot ST he coviiine pot Fewelsp i naomy Ly i Y g) PRE Slabd Badr B "1 ° PO
i munoaf figamdtiy diseshiel om ab sppropritedmiffer; fdr dnstanesy 611)M NekISOs dphp &t9) biffert y of t he
sol vent w . i - i i ; ures that
Che ant | BRURRAS'Es o (RIRE p ARkt oy AfteiRndy Slplod i 84 W7 RS
di scol or &hd-ever-ghtfonRie abBE ongvamighish 4% §is refipiRg gotvp slssareodittb ifit  of
washi 0 ustdhes witndisaed fi g§sinarn B oof MaEtzyommianil Y6 Brs@bifCamhatdion i s

\?vgglh: ﬁg %ﬁ# E@fe?seaﬁﬁcgrﬁéﬂ@qw ip\ﬁ%shgg Q\Halfrqg in%{éﬁger%th%gﬂﬂliwgﬁf@r fqﬁovx)@@ﬁyhﬁq of f with .
M acetaie (pH 4) buffer containing 0.5 M NaCl followed by coupling buffer. The blocking
agent is washed away using coupling buffer. The coupied gel/buffer ratio is for instance1/3.

A separate amount of ge! is swelied and blocked as described abave. The coupled gel {for

25  instance 1 miin 3 ml buffer) is mixed with 4 fimes this volume of blocked gel. The mixture is
brought to an equilibrium by shaking end-to-end for 3 minutes. For instance 150 yl of this
,mixt'ure is pipetted into an empty column with the endeap 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 approximatsly 2 mm

. 30 (Fig 1). The solid phase material (for instance 200 mg) (clean-up tayer) is introduced after the
* column is filled with buffer, for instance NaHCOs (Fig 1). Various types of solid phases, for
instance bonded Solid phases (anionic, ionic, polar and non-polar) are obtainabie from Varian
{Harbor City, USA) and J.T. Baker (Belgium). The third grid is introduced 1o superimpose over



15 chronogen substrate is applied and a col or devel ops on the

i munoaffinity section.of the colum for sanples pre-defined as negative
and no col or develops for positive sanples. Chronobgen substrates can be
obtained for instance from Sigma (USA), Cal bi ochem (San Dy2gQguddShd5
Pierce (Belgiunm), or other suppliers. 20 EXAMPLE 2. Devel oprrent of a solid
phase i mmunoaffinity colum-based enzynme inmmunoassay for the detection of
Cchr at oxi WOA20§1%¥0ast ed coffee. A colum and a et hSéTW’méf%sl nul t aneous
cl ean-up and anal ysi s/ detection of QA was designed. 25 The nain principle
is to use the stationary bonded phase to adsorb and trap matri x
interferences while the analyte remains dissolved in the nobile phase and
|'s subsetheenld praseartdsteiabeidqizeit dompiensed (oa 1 ) Arthis stageetbe baumn i§raedefoore, to
effectiv %@/ increase the sensitivity of the assay the sanple is diluted
with a solvent which dissolves the analyte. Thus the dil uent Creates an

envi r onnrfemale & coliepingaa® Aissovad/exyactedwiin 4 %’e““'ﬂ‘}ﬁ"&‘mﬁéﬁ PRIEERUNIGTHB 1Y) i 4/ nobi | e
phase SOISMhﬁummcm@inﬁmﬁbﬂmw lsacnf::aufome eblurhh rheelpie ispdpakeel. crifthe ol ecul e

is then diirectly el uted st e h affinity
secti dn 8‘?'”'{"?1&’ %"Sll'l B e \émﬁ%qsrma nﬁ}ggrpﬁ' Zﬁﬁ%g)h(s&h'rgesr %'thglrjne on the solid
phase by froih@esprelickinson,ftriws, Belgium)t er act i ons provided for by the chenical
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anal yt e tmmnd& ol pieade Ipat ofethglcoldrin gilseclemluprizyer) Bamng thé enayiaky/the of
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i munoaf CPIHME Jor FmAles ;BrEede&@d tf’és*l?&a"t‘!ﬂ agd, ng, ﬁP‘P‘b%?“’%ﬁwféIf ostiive [$pmpls%t | on
system IOnrdnit@erp siSitnds ¢anttratitzinge i adsteticphars SignlagUBA) Gathlachenh San

[ mmno_asw&onigsﬂfpi&geem%@m} %r&ﬁe‘?sup%ﬁiréi ed out sinultaneously in the sane
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20 EXAMPLE 2. Development of a solid phase immunoaffinity column-based enzyme
immunoassay for the detection of Ochratoxin A in roasted coffee.

A column and a method for a simultaneous clean-up and analysis/detection of OA was
_designed. '
25 The main principle is fo 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, 1o effeciively increase the sensiiivity 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 immuncaffinity 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.



A colum as generally described in Exanple 1 was prepared and the nethod
was optim zed, for instance, to nore specific requirenents for detecting
‘QOA In a sanple of roasted coffee. Anti-Cchratoxin A antibodi es and HRP- QA
conjugate were obtained fromthe Institute of Aninmal Sciengesgust 2005
Agricul tural Biotechnol ogy, (Godollo, Hungary). The anti-OA was coupl ed
~with the CNBr-activated gel (Pharmacia Biotech, Sweden) (for preparing the
det ecti onW0Oebp845¥15 and diluted with bl ocked gel as de€tErewrss n Exanple 1.
Am nopropyl (solid phase material for 20 preparing the clean up |ayer) was
obtained fromJ. T. Baker (Belgium whi | e Col orBurst(r) Blue was obtained
fromALer CHECK I nc. (USA). G ound roasted coffee (5 ng) were extracted with

15 rﬂl 50ThR ]gﬁatnbala@glb)?s HEnROERH Br etl}iﬁ:h'@ﬁ?%m kAsﬁgesfsQ{e :aéomwwélﬁz | T[leOI t
sarrpewas rea w extr re,dilute (0}
o Bt o G Bt bl Fod” %ﬂﬁﬁﬁ@s%ﬁ s lpwagsdheamletsRd gi | u i on
vvas appl pleile ootemn.tTihes; dhel anaiiead§ ideresi{@A)od quicklyricguleq ento steciomdinogfiriig equent | vy,
the col NRRAR | of '
HRP- OA Hé% rv\?%h asgvg@fe .ﬂ?%ﬁe&&eam pung) ot 36 Rf G “E%”éﬁg“mgs‘ i g%lged The
col umi wa@ Wﬁ@&ﬁor\%éh‘ﬁﬁh@mamﬁﬁmq@'“ﬁ?ﬂ 6Y3tﬂqz®9aﬁ@a§hfsegf\olv°lwa¢ Ufre of
g:ol or Bﬁ (r]I SigifichniBl reuckR & zﬁﬁ@mmmb@htvaané m@:}@&ftmgﬁbrﬁam in 3@6%@@ tgé f It he g 8I um
Yy W t rea C ow or
oncki ng SREER of ittt R Badhid iR Ao @ BhERefted mi 3 PRUBL L r oo 111 s
the i rmun@fﬁcteetaﬁﬂbi@é patt the @limingtion b lintenfering Teeksnibe laoéhomray! fsalict ﬁmse optim zed
as fol | oufserid ies @i,ébi%gptggfoy&gmsggmn%anpl e extract vvere | nvest igated in an

b 2, 4, f ted
e e

P"‘Qé‘b%’ﬁal}“@?ﬁ%%g'ﬂ! WP’EW@E %’ PE'HG' e different
vol unes bméomwpﬁntn&mﬂyaxﬁlpehteacmlwm by a syringe (obtained froom Becton

Di cki nso eSSERt Iy as
descr.i begl tg vVe. tm%ﬁbﬂhgrg%’llﬁé)gg%r%é\%ﬁHggﬁﬁew@&e"g&{ﬁ%@{dﬁ%gﬁs g@% d lined in
Fi gures. C%?Pdl%@ﬁ@@“%ﬂém&ﬂ%ﬁ‘e\ﬁﬁﬁm@bserved for the assay in which 10 m of

PBS ( le _Kcé{):mlfi\rlﬁ§ genpRliy @dcnbé@lﬂ Hx@t’ﬁplé mﬁaﬁﬁé@h’ed emdm@lrﬁélhoa wids o@fmlgﬁmllﬁ eﬁ t 51 act
was p re was SS. €O | e a or e
6" arth” 5ok o eSSl o e DRI st ¢ osBBRBe. ol i m nat i on
of crossAnteQeratefin Adstindies and HRRMA eonjugete acte vkiginedchars dire bistittth@f nost
definiti Kﬁiméﬁ%ﬁcééohbﬁﬁmﬁ@ B%cmy Bodohd) Huﬂ?zﬁ’f) Ofife atnﬂ-dﬂ ﬁésdcdﬁﬂ&? QA from
t he colurr@hﬁ I&'Ng 9?5?{1‘1@?&’ rati o w was used so as to effect a
hi gher f ML CNEY-agtly MERE '0351"?% orRTeRsTing the deleslion lB¥e" t he col um.
_ g
~ and diluted with biocked 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 exiracted 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 1o 20 ml with 3 % aqueocus NaHCO; to reduce the MeOH to 20%. The '
25  dilution was applied over the column at a rate of { drop per second. Subsequently, the
column was washed with 10 ml of 3 % agqueous NaHCO; 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 P volume of ColorBurst® Biue was drawn Into the Immunoaffinity
section of the column by withdrawing the syringe piunger such as o create a backward flow

30 or sucking action through the tip of the column. The chromogen substraiz 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 mi of roasted coffee extract.



However, increasing the concentration of nethanol in the sanple extract to
be assayed may affect the inmmunoaffiniity section of the colum hence the
performance and success of the assay. To optim ze the concentration of

net hanol in an assayed sanple extract spiked with 15 OA the 86&5560§ﬁ

di fferent concentrations of nethanol on the performance of tﬁe assay were
‘eval uated. The concentrations investigated were 10, -15, 20 and 25%

met hanol . whhevwgsasent i on capability of the am nopropyCI/E®Rwaw was greater at
| ower mnet hanol concentration and tended to decrease as the nethanol
concentration increased from 10 to *20% (Figure 4). The eluotropic ability
of the sanple extract increased with decreasing dilution 20 factors. Though

the el uotrﬁé)e.rf&eﬁ%m&é/w% dnPied Dol RE LoldnRe aas%ny& @Btain@&fr&ﬁ%a&q met hanol
concentr t i on a_net hangol cohcentration Of % was

mallg g%ggted Sso as to
avert t h&IKiRsgatampe, Reigiug), anddhe pisgnups RREPTTISH SRSAOHATK 8R Fp5thedif8%n t he
i munoaf Thesytipgeppsided the pfestutrememk astutinedh ignetover i es of residual OA from

the colu AR m‘%n&pbhl.lé]% o?ﬁrﬁé &%elqgot fQﬁE‘é) ésaaﬁ'r? wﬁg‘g [tgt' Pé HZ;ZI-) wi8aphiéd ap h in

Figure 4, Iincre ecreasing rate revi ous perienc W|th enzyne

i rmunéasgacyéor teanpssay im ihigh ghe ofn@m&rﬁtra%mé\ﬁﬂlreét Th_m% vaR e FORD ef fect on
the gggiﬁ%\rgl ﬁ;a{tjpﬁﬁeiéfaés@d@vmmhe 2! whre apgilicdc ul t;Jral agod/ Fo;)ﬂ Chlem stry, .
ererore Se a er.v Ve anol was
chosen 1 37 carbus ey BET 4 el wirbieler B RSy He R A oL PR NES oo of a 20%
met hanol clusecaribe most definiiesassay winseicbeamsay8) ef ficient el uotropic effect on

QA over the am nopropyl columm. This thus carries a considerable quantity
of OA to the inmunoaffinity section of the colunn hence an increased assay

“sensiPi virgyder fafaldyaerabdromthe solnradigher coReaRtaRen & meanel MeBUEEP B9 ves
recor dedicdeideng Hidher fréne adiabn lof DA ofd Ui :mmmcfaffmhp segismyf tharéoighnd days

Tabl e 6 | i | f August 2005
V0 021 06BrSehRERbHERGRNRRIon & o hElh SRR e Bk Ueied
appl i cabpftect {redramunsaliintysestion ok e wgluon h¢r@a§teezfrf@rmaﬂ@ea®awmeé%offtbﬁ QA .
EXtAKPL EI assapprtol dﬁﬁuﬁ@é th@'&o:fﬁce?’@éﬂbrﬁ & ri%mﬁm 8 irﬁérﬁé’ééa)téﬂ sampfb@ﬁmmxmfi fugct hof pH and
met hano uti oV e an no solid phase
mat er¥ %@e i“PRred ‘ﬁ%@ﬁ" "Bip g petiand o Htﬂ? p@%@ﬂ?“‘%e&%ﬁﬂsayc%ent rations
(40, 50 avellia@dPhe chimentekionsdnestigatedwete 3@ J1asaolang259hmeﬂnamth e extracts to
di fferent, pHLGYR! épalii]m? o?ltﬁ@%nﬁ%Fro ﬂHr\ﬁaéJ%?égteY"aa? e’ et with

- different pH val ue extract were 10 adjusted to pHs 4.0,
4.5, 5. 0consemratiqn and tendsd tozdqgrease as faﬁ@e@a@l E%C%MH%FESE#FPMFP@ 88 d (HO) and
20% (Figure 4). The eluotropic ability of the sample extract increased with decreasing dilution
20 factors. Though the eluotropic ability of the exiract increased with increasing mesthanol

concentration a methano! concentration of 20% was finally adopted so as to avert the

F

negative eifects of higher methanol concentrations on the immunoafiinity section of the
- column, |
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 experience with enzyme
. immunoassays. employing higher methanol concenirations showed no effect on the assay
itself (Sibahda ef al. 2000, J. Agricultural and Food Chiemistry, 48: 5864-5867).
Therefore, in thiscass a conservative 20% mathanol was chosen for use in the column-based
enzyme immunoassay. The choice of a 20% methanol concentration was o ensure an
30 efficient eluotropic effect on OA over the aminopropyl column. This thus caries a
- considerable quantity of OA to the immu'noafﬁnity section of the column hence an increased
assay sensifivity.
Furthermore, it was found that were no false positives tecorded during the repeatability
studies of the assay during 5 days (Table 6). The assay repeatabi!fty Is high showing definite



sodi um hydroxi de (NaOH). The sample, 3.5 m, with the adjusted pH was
passed over the am nopropyl solid phase material (200 ng) at a rate of 1
-drop per second. The eluate was diluted to 60 mM with PBS (pH 7.4) and
brought ‘over an Cchratest' T LAC. OA was eluted with 4 nl1phygRibase! . The
el uate 'was evaporated at 40C under a streamof nitrogen gas and the 15
"residue was redissolved in 150 lal of nethanol. After processing, the

sanpl es @ 8206333 yzed with the HPLC nethod. There v%{'s'r’lr%ﬁz’ql‘?gﬁk bet ween pH
and OA recoveries over the pH rangeg investigated. At 40% nethanol/3%
aqueous NaHCO3 recoveries were alnost nihl. However at 50% and 60%

nmet hanol recoveries increased significantly. At 50% net hanol better '
r ecover iretiabiigrobtha @ssab aad ireabpiibabliity toTeutipsisereanine of Baged cafegsapmieeofar e r el evant
to a freghly extracted sanple. As it was evident, pH did not have a

signifi cant influence over the chromatographic eI ution of QA from

am nopropyl colums. There was, therefore, no need to alter the pH of the
ext r act SExANUE 3. bptisizhnei df eolicfha&¥ciedntupmasthtibwever i nportant that 50%

met hapol concentration be adopted as the working concentration for

cl ean? up. The main reason being the need to dilute, 25 less to circunvent
the reduthsiaffectof pkhsahipetsanakon the Hirscedutiorof @A ever thetpaingawey! §elid\PBasind cl ean-up
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establishing t
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The sarrp‘%" Eaé%aoéﬁltv}‘éfpédgﬁg ang r“WP P SPHET “%RC@%QQ%QM and 8%

aqueous NaHE@RM ahsl1The\ehiateweis pvapAfated at 4&“03 tmcgt & eireamapt mmgﬁaﬁasl®d,&h?gust 2005 WO
02/0 11%5%57‘&% Qﬂsg@é}ﬁm% i éﬂ?a%led over 200 ng of an am nopropyl colum

at artate o to a test tube (frontal fraction). The
col urm m&ermgasseug,\meta@mlewereﬁnah@ﬁ%wﬁdhs HBhGmeleSs NaHO8  (1/1, vol fvol )

and | aSt‘\'IYeré’Wv&éWno]{mmbei@.‘éﬁ%}Ub@ OR daavats (VB B eriges hiaatimtedeAwiond ut ed i nt 0

th t h PBS H
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materi a eaks were rom Q9
: "As it was evna%nt pH did not have a mgnnsa cant 1nqluence ovel t/he c%roma%ographxc elufion of

OA from aminopropyl columns. There was, therefore, no need to alter the pH of the exivacts.
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 circumvernt 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 chamical environment in which the
interfering compounds are effectively bound. This was done by investigating the effect of
increasing the NaHCO; concentration from 0% io 8% in the extraction solution. The exiracts
30  were cleaned-up and the eluates analyzed by HPLC {o 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) separétely.
The exiraction and ctean-up methods was as follows. The sample was extracted with 50 ml of
methanol/0, 1.5, 3, 4, 6, and 8% aqueous NaHCO; {1/1, volfvol). After filtration, 4 mi was



aqueous NaHCO3 there were no peaks at 6% and 8% aqueous NaHCO3. These
results are shown in Table 3. 10 Since the peak di sappeared conpletely
“when noving from4%to 6% aqueous NaHCO3, 5% aqueous NaHCO3 was chosen as
the optinmumconcentration and no matrix interference peak {ARpGA%L 2605
_afterwards. EXAMPLE 4. Optimzation of solid phase clean-up prior to HPLC

anal ysis of ochratoxin A in roasted coffee 20 25 E%% '&goligguction of nore
- sensi ti véV&¥PiBer f or mance Li qui d Chronat ogr aphy ( @}J et hods pernmitted

the detection of trace levels of OAgin roasted coffee (Terada at at. J.
Assoc. Anal. Chem, 69 (1986) 960). However, the analysis of OAin coffee

Is still hanpered by acidic substances ext ract ed together with OA (Pittet
at al . Jxtraupd aver 2060y Gfee mmingaropyl oU@In F5eate of TRoPHPLECAEt ABER Wels recent |y

:c ner f‘r’]gqutféy(frmﬁ fHa&FoﬁP?bl&rEolLﬂm vk weiRdURE 20H of BRAHBISE Equ&waﬁﬁﬂ:@mﬂS (1 ACs)

p coff ee roduct S | munol .
2 (1990)(1/1g@)/vol)japd &S&W@ Sk Apgolute Hﬁfﬂ(ﬂ'ﬁ Uéa'%"n‘?‘gﬁhwse‘ﬂe'e ﬁﬁ‘vﬁ%‘ % ACs wer e
used di reffehast mbd. Ghe slaam | 7enlpadsratided mnomtmmﬁsapmvehmwmaémerm ttet at
Due to extensive interferences
by th% @%ﬁ:@@teﬁ&pﬁc %lereﬁ%{gélfﬁ ?S%A‘P@Q ‘to increase the retention time of OA
t 0 near |lycrdabingitircdopsantration of NaHEOL Bayan ¢fisct st incignsing tspprispraive efficiep@¥a col urm f or
sol i d phaske %fﬁﬁ& oplf o8 sGif ﬁhE’& i%ét&ﬁ&'?‘%lth!?@ ;reavzsomrme@aed tom goeselatant

chromat ograns s resol v bl e |ne (Pat el
et al. PRSYEOURAIEOs @SWt‘“éﬁ‘ﬁ “019?& 51@957") aq”ﬁﬁ%@%ﬁoat e%e re?@%% “up met hod

enpl oyecghgwﬁﬁe,r@bme washing 30 steps usi ng chl orof orm chl or of or m net hanol ,

tol uene Cetthc rdr% @Qgreggo%rﬁ(%?%;; \Hlﬁén%?ovkﬁlﬁgy '4% t@é rHﬁLl@ou‘é@laﬁ@@Q lebe a new

clea-up e30|g mat eri al .
The met Me@wmaaszgswaﬁ@hwm@é@eﬁ@w paBGSHir OHQ“‘?'FP'BE“%\’H*& %’eg")‘? é&t whi ch can
be anal yg@da g sRptdrds, By an immunol ogi cal method or further extracted by | AC~
for HPLC "anal ysis. 12 August 2005 WD 02/ 065115 PCT/ E' P2/ 01496 27 The
new y devel oped extraction nethod was used as a clean-up step prior to
sanpi e axmm‘m ioptimizatior-#|sGlidipladsy slean-upnriorie HPLE pRalFic FRSHIARIIN t h a
simlar g '%EI"[EQ}E deme as QA was adsorbed by the am nopropyl (NH2)

0

mat eri aI HCO3. The mai n objective was to assess the extraction
met hod and conpare recoveries to

The introduction of more sensitive High Performance Liquid Chromatography (HPLGC)
methods permitted the detection of frace levels of QA in roasted coffee (T erada et al. J.
Assoc. Anal. Chem., 69 (1986) 960). However, the analysis of OA in coffee is still hampered
20 by acidic substénces 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 cofumns (IACs) for the clean-up of coffee products {Nakajima et al. Food
Agric. Immunol. 2 (1990) 189). In a 1996 study a method was reported in which 1ACs were
used directly after sample extraction without a clean-up step (Pittet et al. J. Agric. Food
25 Chem. 44 (1996} 3564). Due to extansive interferences by the coffee matrix it was necessary
1o 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 exiract 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 chioroform, ch!drofonn—methanoi, toluene-agetic acld and acetonitriie. In this
example we describe a new clean-up method employing aminopropyl (NHg) as the solid
phase material. The method employs only three steps resuliing in a sample extract which can
be analyzed directly by an immunological method or further extracted by IAC for HPLC

analysis.



5 standards representing the actual and expected quantities. In the
experinmental set up, 20 g sanples spiked with 0, 2.5, 5, 10, 20 and 40 ng

- OA.gi were used. Sanples were extracted with 50 ml of methanol /5% aqueous
NaHCO3 (1/1, vol/vol). The colum was washed with 2 ni of1;§r;a\t18@.g19b()§%
aqueous NaHCO3 (1/1, voWwol) into the sane flask and finally wth

- ‘absol ute nethanol. 10 The HPLC net hod used was an adaptati on of that

descri bed viynzRistitset et at. 44 (1996) 3564) The sanpcemfhfisgpel) was injected
manual |y by neans of a Rheodyne manual injector (Waters, M ford,
Massachusetts, U S.A). Thé HPLC syst€m consisted of a WatersT"" 600
Controller and a Waters 610 Fluid Unit (Waters, MIford, Massachusetts,

U S A ) T@%My%r{[%p%gr‘é@%tﬂmmetho@%fas Ty ng cnan.ﬁyp&é Btllop't?%%lgé yTM C18 (25

cmx 4. ase colum US A) at
anbi ent Péﬁ?ﬂé?‘%tfﬁfr"ébwﬂ‘i‘é'y%lﬁnl'@e’fﬁﬂ%@mﬁ’g‘éﬂ "Wﬁ§ srrat@éfetﬁamwtmeeas\/tat er/acetic

acid (99An&9éc?sb;bemtﬁ@arﬁﬁtﬁrmlmﬂ natRbIevesk, pyHoBans of a Waters 474
scanni ng Massachusetts, U S A) set

I t
ot 333 atht ST BEERE vER IS e I RIS L i SOTEAS TR & condt 1 one
al | owsd s@ndands remesefiin@ivecariugl ang expeciddquaniiies. es. However, roasted coffee 20

matrix "ﬂhﬁéfeﬁ‘;feﬁrﬂ&ﬁa?séi%ei a%ﬁs%ﬂ%ﬁ%é@!@é%caorﬂgete L es to over

15 m nutes here was r(r)arlx pea ) tion tinme as
that of EReth FamPieR Weik exipgled aih 58 ol obmeliaolh e agiepus NeleOd (4 ¥l e cl ean- up.
Thi's, th@hetauirn wasbsdshed With 2R sleddthapbl/sePaquddls NXHOO! €51, vl hicapear s as a

shoul der Thi,s, therefore, illustrates the
[ nadequacﬁe%ﬁ&{&mg&i@1%Fgﬁglgé)a?et%ﬁdas a clean-up nmethod highlighting the

need Yo ABRIHBKC mathodSed waepn prapgiion of thehdesries! by Biliet-alipl 44 B96) 9864) ous sol i d
phases [ ftﬁé g@tﬁtv(b@m w&gqm@aafd méﬁéﬁ)b{ nteaﬁyaaﬁhe@dyh%m,%r thbétHF Pfatefs™SA)

am noprom{ oct adecy @d% %;/ano‘t')vro ¥ wer e

i nvest i gifiiioet MﬁFSE‘PWé?ﬁG ) TheyHRIS %?B'r%’“‘tﬁﬁ alers %@@r@@t‘@ﬁées and
particul axnd a/wata& 810 eI Lﬁﬂm&@rs%lf@ﬂ waghchdteﬁs,g@rmpmmtma@%ﬂ Mg With the
QA peak 5 (Tab %ﬂ_’ft ‘8’ y(_l: \#gg selected for Its 30 chromat ographic
ol uti on DY TR 04Tk SHPSEY BIFFO/REICBNCS PRoehS By Fgh SPHSBERBNSSEIoPNER ot
concerst r é8upelns BéltaisaiRiCOE. Mzrﬂ anwmttegmaﬂe afiok trivbie pvase asedolbaer ved
decreasea&éﬂ:rﬂﬁ@ ﬁte c (afd( /2 @srté(cﬁcfn'v@gﬁq%mea%sﬁ d? ing NaHCO3
concentrations ese resu 0°a eous was chosen
as the oﬁ‘fﬁ“ﬁ‘ﬂ@nﬂ%ﬁce’ﬁé fﬁt’ﬁ"é’ﬁs Wotdhé“aiszcmﬁﬂiﬁsy ®b59'f\/@ @2/‘%5115

PCT/ EPOZé&ha&Gamwmweaﬁsmmas@émhon for the effective adsorption of the

interfer WQHIS%%HPO%S QIQJvJeQ ?etee}t%nnquoda X/lup to irctiuté?'sh ﬁgv?evgrato%gteg coffee

' 20  matrix mterferences covered the chromatogram from ca. 1.5 minutes to over 15 minutes.

There was a matrix psak with an identical retention time as that of OA in a blank roasted

coffee sampie after the 1AC sample clean-up. This, therefore, masks the OA peak at ca. 10

- minutes, which appears as a shoulder on matrix peaks (Fig. 2). This, therefors, illustrates the

' inadequacy of using JACs in isolation as a clean-up method high!ighting the need to add an
25  SPE step prior 1o the IAC clean-up step. '

" Various solid phases [irimethylaminopropyl (SAX), n-propyl-ethylene-diamine (PSA),
aminopropyl, octadecyl (18), Dio} (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 NaHCO; 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 NaHCO; was chosen as the oplimum salt concentration in the



The chromat ogram showed extensive elimnation of matrix interferences
resulting in a well resolved OA peak (Fig. 3). Method recoveries ranged
-from72 - 84%in spiked sanples (n = 3 5 replicated twice) (Table 4).
Regression (r2) of peak area on concentration for both Sta"i?%@géstz@)ﬂg

. spiked sanples were identical and these were 0.981 and 0.984, fespectively.
" The recovery of OA fromthe am nopropyl colum followed was confirmed by
derivati Medéitso its nethyl ester confirnmed wher SEFBREPht erfering
conpound peak di sappeared after dey,ivatization. The nmet hod was
successfully applied to 9 comrerci al roasted coffee sanples. 10 The nain
advant ages here are that the quantification of OA can be done within half

t he usSUadxiradibi®shitibn fordke idciveaidedryiine oftiisttrating cdipeendsauiie @sinop®ig col umm i s
not over| gcf&ed antd.tlhe chromat ogram shows that the baseline is established
first beP a??l'@aaé?‘peak appears. Recoveries were considered high enough
( Tabl e 4fhefaxrontatvgramestionet! exterisive glraation oft marbaiRizigranees resHlnG B ¥9imat i on of

roast ed coff.80A ,QP{F%.S?:). M&RodGh @AdHeY RingRLRRG2emabay gitd khaaplesth agpr opyl 15
solid phase materi a

( : offers an efficient systemfaor el nat 1 ng conpl ex
Tatri & (RBERPGRER: Bae 1t RepErtindD) 4 ek rrgaraier Sy b i
conf i r Nedridepiked amp@s were iishticalcknb shesd dnae 0.pRIHNE 61984 respediivalds f or t he anal ysi s

of 5111 A, BBLLY GRS bkt HOUNEBbraf) ootk ¥ dofrmBOBFciBio £998) 36

540; Stud® \ “and Chem c. ToXicC.. 199%53:341;'
Pittet ofs methyilen® gonfimeg wherear g intsriering gommoyerd prals sigappear ¥ is also no
~ need tg- de‘-ii]\ch%ti&ﬁian.tme lnﬁihf:ﬁ ?ﬁﬁh&cq&ﬁﬂiy|a§pli&|0tol9h:|6:ﬁﬁ;§rc}at'temalmaifgezsiamgegr een iand
roast ed cof f ee sanpl es. nNopr. - is also
Compalti b1 Tt FEHEREP AP A TS SOREIEen 0 nes g el g g = 2!
condi t i ciivieny takes tid) enalyze nogstedpypifeecesmpien. The ol is gt ovreadaBiand e of t he

cl ean- UPcr{E&R{%éeaﬁan% &owegﬁﬂﬂ@%é%arnemsﬁalshae ffRdt bii6re tHaGDA bk Bopaliis] e adsor bi ng
matrix interferences does not require add] t%onal %t pgnollsstep. Thi s,
t her ef or BesoHeHEs HFre SERRERIEA SIS STOERPE PHr PEMEROUIPE LPEHn FREPEE 25 and
met hod s@idohifinvibiioy of Basiatcofiéd saables . Thd Aeahwipurshod @OBIOWNG 12 20BSTAS!

PCT/ EP021 6 Toxi t am t Frj i-a which the
OCCUEE@?@%@B&S&L%Eéﬂ?h%{EFS a?:g%ﬁfcfe@{) |t8§]q§ne§mg(5)%a°§€n@g)g P@& [déﬁﬁ§8%£'obt ai ned Y

fr om ( nothesforeainere B0, need far A erim CATMaion pler SRRWIFRSIPCSRY RYBIIES Toxi cant s
Mycot oxi pathbls i thd BRRSIS of ditkila® matrices (Tsubouchl ef 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 Cherh. 44 (1996) 3564). There is also no need to. switch fo- different mobile
20 phases when analyzing green and roasted coffee samples. The aminopropyl column clean-up
‘method is also compatibie with the rapid field enzyme immunoassay format. No pre-

~ conditioning of the aminopropy! column is required. The ability of the clean-up method to
chromatographically elute the toxin while adsorbing matrix interferences does not require an
additional methanol step. This, therefore, has an advantage of requiring lower dilution factors

25  and method sensifivity is not affected.



-~ Zear al enoneBeer ,

Aflatoxin ML, M2, Bl, Beer, cereals Anti-AFM,, M2, Bl, Sigma & | ON, | ASABC
B2, Gl, & Coffee, feed B2, GL and & | ASABC Cchrat oxi n ABeer, cereals,
-Anti-QA grape juice, wine T-2Beer, cereal sAnti -T-2l ASABC

Roquef orti neCheeseAnti -roqueforti ne Deoxyni val enol Cereal s, t | ON,
Si gma & | ASABC Funoni si nsBeer, cereal sAnti-F% FB2I ON, Si g}g?‘%ég%}tgogghcgm
cereals, feedAnti-Zeal CN, Sigma & | ASABC Pat ul i nAppl e

j uice, wwegmssitpat ul i nl ON, Cal bi ochem Hor nones PCT/EPC2/01496

Progest eroneM | kAnti - progest er oneCal bi ochem Sigma & | ON

Test ost eroneM | kAnti -t est ost eroneSi ®ma & 1 ON Steroi dsUri neAnti - st er oi dSi gna
-a onistsUrine G owmh hornonesUrine, Blood Pesticides N trophenol sWat er
Organochl ori neWat er Atrazine (herbicides)WaterAnti-atrazineMI|ipore

Al achl orWat er Anti-al achlorM 1 1ipore TriazinesWater Acetam desWater

2, 2- bi S('prie ‘bﬁ'pmaaﬁg;@ﬁtﬂn}nargggqq raatniges jpavhich they occur matched with their

- antibodies and companies they can be obtained from {not exhaustive).

Coniaminanis/ Matrices Antibodies Companies
Toxicants
Mycotoxins ,
Aflatoxin M;, Mo, By, | Milk, Cheese, nuts, { Anti-AFM;, My, By, | Sigma & IGN, IASABC
B, Gy, Gz Beer, cereals Bs, Gy and G2 ‘
Cofiee, feed
Ochratoxin A Beer, cereals, Ant-OA IASABC
grape juice, wine
T2 Beer, cereals Anti -T-2 IASABC
. Rogueforiine Cheesg Anti-rogquefortine
Deoxynivalenol Cersals, beer Anti-DON ICN, Sigma & IASABC
Fumonisins Beer, cereals Antt-FBh FB: ICN, Sigma, Calbiochem
Zearalenone | Beer, cereals, feed Ant-Zea ICN, Sigma & IASABC
Patulin Apple juice, wine Anti-patulin ICN, Calbiochem
Hormones
Progesterone Milk . Anti-progesterone | Calbiochem, Sigma & ICN |.
Testosterone Mitk Anti-testosterone Sigma & ICN
Steroids Utrine Anti-steroid Sigma
B-agonists Urine
Growth harmones Urine, Blood
 Pesticides
Nitrophetiols Water
Organochlorine Waiter
Atrazine (herbicides) Water Anti-atrazine Millipore
Alachlor Water - Anti-alachior Millipore
Triazines Water
Acetamides Water
2,2-bis(4- :
chiorophenyl) acetic Urine
acid (DDA) for DDT
- 1-naphtho! Urine
(Carbory)
Antibiotles
. " . Anti- .
Chloramphenico! Milk, blood, urine chiorampheriicol Slgma
Cephalexin (CEX) itk

JASABC ~ Institute of Animal Science, Agricultural Biotechnology Center, Godolid, Hungary




acid (DDA) for DDT 1-naphthol Urine (Carbory) Antibiotics

Chl or anpheni col M | k, bl ood, urineAnti- Sigma chioranpheni col Cephal exin
-(CEX)YM I k ASABC - Institute of Aninmal Science, Agricultural Biotechnol ogy
Center, CGodoll O Hungary 12 August 2005 WO 02/ 065115 PCT/ EE’Q%?Q&%O@O
Tabl e 2. Evaluation results of six different solid phases for the effective
"renoval of matrix interferences. Type of Brown colorMatrix interference
adsorpti avoé2ioesits hd ti ase sorp so o |nterferingGhaEgR/014%6

adsor pti onFl owt hrough pa (HPLC)Internal Sanpl e spot control SAXStrongNo
adsor ption, peak appearedPresent Nor?g PASSt r ongadsor bed, peak :

di sappear edPr esent None CNNoneNo adsor pti on, peak appear edNoneNone

Table 2. Evaluation results of six different solid phasas for the effective remaval of matrix

interferences.
5 .
Type of Brawn color Matrix interference adsorption
solid phase  adsorption Interfering peak adsorption Fiow-through
(HPLC) internal  Sample spol
. conirol

SAX Strong No adsorption, peak appeared Present None

PAS Strong adsorbed, peak disappeared Present None

' CN None No adsorption, peak appeared ~ None None

Qctadecyl 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 matrix interference peak by the
10 AMINOPROPYL solid phase material.

Extraction Solution Interfering matrix peak area

. (retenfion timme 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% agueous NaHCO; (11) . 127.59 pau

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




COct adecyl NoneNo adsor ption, peak appearedNoneNone Di ol NoneNo adsorpti on,
peak appear edNoneNone AM NOPRStrongadsor bed, peak di sappear edPresent Present

.OPYL Table 3. Effect of NaHCO3 concentration on the adsorption of matrix

i nterference peak by the 1o AM NOPROPYL solid phase materiahugfexp@stion
Solutionlnterfering matri x peak area (retention tinme at 10 mn ) 50%

" met hanol / 50% wat er 963. 5 peak area units (pau) 50% net hanol / 1. 5% aqueous

NaHCCB ( iwd)pzéf1A5 pau 50% met hanol / 3% aqueous NaHORB/EPLZ/@y896. 25 pau 50%
met hanol / 4% aqueous NaHCO3 (1/1) 50% net hanol / 6% aqueous NaHCC3 (1/1)
127.59 pau 50% met hanol / 8% aqueous ¥aHCO3 (1/1) 12 August 2005 WO 02/ 065115
PCT/ EP02/01496 31 Table 4. Recoveries of OA by solid phase extraction using
AM NOP L i nto sanpl es
RecoverRS/i 4R "%('ér% °F?Abygdl'§&%s§%§m"9@%§4 1039?88?’2% 4074 1 5 Tabl e 5.
Cal cul ate gl’tl £ on coefficient values for the dispersion of OA between

the am nopropyl solid phase and t he net hanoVS% aqueous NaHCOs (1/1,

vol /vol) nobil e plasdncéMidiod sdikaPimarsamplesn CRexblerg (BNt
Concent r at i onAni nopr opy| NaH({]@g‘m/ 1, (Kd = solid/ frobb)l e)

812
5 74 +1
10 | . 84+
20 72 1
40 - 74 41

Table 5. Caiculaied partiion coefficient values for the dispersion of OA between the
aminopropyl solid phase and the meathanol/5% aqueous NaHCO; (1/1, volival) mobile phase.

OA MeOH/5% Partition coefficient

Concentratioh Aminopropyi NaHCOs (14, {(Ky = solid/mobile)
(ng.g™ {NHo) volivol)
20 “11.42 8.58 1.33
40 2122 18.78 118
80 _ 2572 54,29 0.47
160 - 79.88 80.13 0.997

10 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 3] 8
1 - - -+ e+t et
2 - -t -+ ot sheet
3 -— e ot et 4+
4 - - At 4+ +Ht
5 - - it e T,

- = intense biue (negafive); -+ =less intense biue (slightly posiive); +++ = no color {very
13 : ' positive)



(ng.g")(NH2)vol I vol ) 2011.428.5B1. 33 4021.2218. 781. 13 8025. 7254. 290. 47
16079. 8880. 130. 997 10 Table 6. Between day repeatabilities of the

.col um-based tandem sol i d- phase cl ean-up enzyne i mmunoassay for roasted
cof fee spiked with OA standard. DayQOchratoxin A concentrat oA LGRE 2805)
02468 2 4--++++++++ 5----+++++++++ 15 - - = intense blue (negafive); -+=

"~ less intense blue (slightly positive); +++ no color (very positive) 12
August 2GOdoME12/ 065115 PCT/ EP02/ 01496 32 CLAI VS ECTERIME4P5 ce f or
detecting the presence of an analyte in an interfering fraction containing
fluid or sem-fluid sanple, said d&vice conprising: 5 (a) a transparent
housing, (b) inlet neans for the sanple to be analyzed, (c) outlet neans,
and (d) at least two discrete supgigpged | ayers, being a first and a second
| ayer through which at |east a part of the sanple is able to be
transported in said order, in which said first 10 |ayer conprises an
adsor benf, AndRdib4/f5 8&EHHG e Peesancd oF Arvaialyead asinteffaring freation bérgainidg it i vel y

adsor bi ng at, ly,east % ri .of thFS.i nterfering fraction of the sanple and in
whi ch s aff §eeidg samp é% ECHPIPYYY an adsor bent medi um containing a

recepf or cap@hbdrandpaspdoisingal |y retaining the analyte. 15 2. Device
according to(t@ n‘?é.tme%n' g@éag\pgqégggnggfeg} or is an antibody. 3. Device
or

according to alm I n which said derivatized surface conprises at
| east one of {0 pullst Gey§Adsel ect ed from octadecyl, octyl, ethyl, cycl ohexyl,
phenyl, am nefaepysttwo 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 order, in which said first

10 layer comprises an adsotbent 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 fo claim 1 or 2 in which said derivaiized surface comprises &t least one of

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

cyanopropyl, dial, n-propyl-ethylene-diamine, diethylaminopropy!  frimethylaminopropyl,
20  benzenesulfonyipropyl, 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 o 4 in which sald adsorbent medium is seleoted 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 o
pressure means capable of exerting pressuré upon said sample to force the transport of the
‘sample from the inlet means to the outlst means.

30 ' '
7. Dévice 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 _syﬁnge

plunger is the pressure msans.



cyanopropyl, diol, n-propyl-ethyl ene-di am ne, diethylam nopropyl
tri met hyl am nopropyl, 20 benzenesul fonyl propyl, sul fonyi propyl and
- carboxynmethyl. 4. Device according to any of clainms 1 to 3 consisting of
two discrete superposed |ayers. 5. Device according to any{ph,glibpgs1l to 4
~in which said adsorbent nmediumis selected from 25 the group Consisting of
agarose, silica, sepharose or dextrans. 6. Device I to any of
clai ms 1 QIS USy which said inlet means are conne%@g%fh@o?%ﬁ pressure neans
capabl e of exerting pressure upon said sanple to force the transport of the
sanple fromthe inlet means to the outlet means. 30 7. Device according to
any of clains 1 to 6, in which said housing is tubular. 8. Device according
to claim7, in which said housing is a syringe and in which a syringe
ggugger g, @séf &%ﬁ%ﬂ@é&@m@t@%ﬁé o bRirfLIO Btior 288 5inY\Be REABE mté@faa@mg EPO2/ 01496h

. Use of the device according t L A or detecting the
presencé”ﬂ?‘m&ﬁerﬁﬁg?%?'@c’m '"gﬁlu'Pﬁ?See “félﬁ'"'lp%aén%{eruglé img?]s-t' g’h"?'ai ning fluid or
sem -fluid sanpl e under investigation. 5 10. Use according to claim9 in
whi chy defoegld ReodifSioRiaRs 8 Fomid deldifhgWabdeficedd: thieihalyis 8t iniefbstin€ie second
| ayer” i s ‘done V|.suajly. 11. A net hog for detecting the presence of an
anal yt e seppnddaveris daneavalyy fraction containing fluid or sem-fluid sanple,
sai d met hod conprising the follow ng steps: 10 (a) applying the sanple in a

£l hrqugh pot | _ - R amp.
[ ayer | 2195%515%‘5%%@?&%@%@0@%%%%%%%ﬁ?ﬁ LG Haldh ol il the fi rst

C 0 least a part of the interfering
fract i ororeémidtuidgamplenskid methad conpeisin@ibe oG AaPS s capabl e of specifically
retaini ng t hey aikingtiRe Smpldth @B inrbugh Hittich Shi@ive, layetisdshibentoieaiiumct eri zed i n
tthat said adsarbent nedi.um of the first. l.ayer ri ivati zed
surface, 15 (b)P Pf‘d@%&ﬁaaﬁéﬁwﬁ?ﬁbl?ﬁ agtyely gsféb&%gﬁééc)a?ﬁgrﬁgﬂ%gmeum in order
to renove possiiitberiogirantion sitsekifsempiacod Hie seerad srerdnerprrly et spegiicrliopt i onal | y-
appl ying a pr eq%ﬁfngh%%alﬁ%\“lﬁieré&{ in%aldisACRE, fFHeesHalRtefiRtiGn Sl shidt wo | ayer
[ I hder po

adsor bent nedium s ) ol ecul e Qaga | e th' interacting with non-
occupi ed anal ytassereent pediym piihe ¥e lyaiqomRTses § SFnvalzgy SYTPPEal | y detecting the
presence or a)pimalyotashing the ana layéreadsdrbdnh nediers in orde. to Tameovapp$Ritk accor di ng

to claim1l, in ieftf i % ~receptor is an anti body specifically
recogni zi ng sait Yé’gwg.?/%icegfﬁlgl% D\eérgcg@(e?’i n the sanple under investigation.
(c) optionally applying & predetermined amount of a binder molecule onto said two

layer adsorbent medium, said binder molecule capable of interacting with non-

occupied analyte-recepior of the second layer,

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

12. The method according to claim 11, in which said analyte-receptor is an antibpdy
specifically recognizing said analyte of interest in the sample under investigation.

25 8. Method according to claim 11 o'r 12 in which detecting the presence of the analyte of
inferest in the second {ayer 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 _ 7
" 15.The method according to any of claims 11 to 14, in which step (b) and {c} are present,



25 13. Method according to claim 11l or 12 in which detecting the presence
of the analyte of interest in the second |ayer is done visually. 14. The

. method according to claim11l or 12, in which detecting the presence of the
analyte of interest in the second layer is done by suitabhgAdgt@obos
means. 30 15. The nethod according to any of clains 11 to 14, in which step

" (b) and (c) are present. 12 August 2005 WO 02/ 065115 PCT/ Er02/ 01496 34 16.

The net howd egéordi ng to any of claims 11 to 15 conpiGI&EMY ¥fep (b) and step
(c') wherein in step ((Y) a predetgrmned anount of a binder nolecule,

| abel ed with an enzynme or a biolumnescent, chem | um nescent,
phosphorescent or fluorescent nolecule, is applied onto said two |ayer
adsor bents, TRcheimd sseirdhgid aclest chinlsdd i 6 coapediigstapf(b)iand septdiwhg™ii t h non- 5

occupi ed_apal vt e-r A labeled wilign hedraccording to
claim 15“@9131%5 aipﬁ&%mﬁ%%da%uwgfnazﬁﬁgét?ggas!é%gfg’ela%r esent | %@t ween step (c)
or (c'),biclsoinescent chemiiuaingadest phrgpiiTescent gpiiuosRcaT S‘/"Q'ﬁ%@%fsﬁ’p i W%t wo | ayer
adsor bendaid i isys hfsofieftemeditn,” QiOMAdeR Inolecil® ctpablaudi dnibractitig rwithiloecul e from
the second | aye a substrate onto said two | ayer adsorbent

. r,. and - | yin
medi ufn SR ﬂEtF'rr‘?e?f’@c’rOE@Eﬁ%(%oBg'S\mrT eacting with the binder nolecul e bound

onto the non-occupi ed anal yte- receptor of the second | ayer and capabl e of

generati 978 @%E&Cécéé?biﬁ‘g $1cB1 5 or4B. ift GictT RRESRE Siask A6 fresait NGetwgerany of

“clainms 1 .conprising step _(b') and step (c") wherein in step (c") a
pr edet er siemiekrrimoansste(d) cpnsisiingifyt e nol ecul e to be detected, |abeled with

an enzyne oL gpiinglyURAsAfg CRitt twoClhfsmi ddsdrbene srediotn, inpirds plhoeeseeat  or
fluorescent nolecule, is | i ed,, ont [ | ayer adsorbent medi um

sai d P abel ed aﬂa?wgb‘ﬂéﬂr@E%F@et%"pgﬁﬁ%cggcfﬂﬁqr#%\?acti ng wi th non-occupi ed
anal yt e- r ecept applyifig hebsieto ndio| sideiwe vl asserbent gngsiusyisgld sube™fet ecti on of

the absence or pp ?e%?%ﬁctﬂ{; with e 8@ Yofc@E bdund 86 &k nbadched@aped | ayer, 19.
The met hod according to clhaim18 {1 addi ti o %lf %teﬁs are present in
aeraia

dd
bet ween step ("eeSpior ¢ se¢xy 15(5'8')anlen I@f% rgerang Flgnal

y ‘washing said two
| ayer adsorbent nediumin order to renove all 25 unbound | abel ed anal yte

mol ecyl e_fromthe second. | : = tfeR @) Qidréhn sai d two
I ayerlgadgéir-lﬁ%Waﬂ%?gﬂrﬁﬁsggofﬁ%ggc&%s ratst3 é§9@$§%&o¢@aﬁ ;(n) wg]t h the
| abel ed @rrdpy(cs amvsideleminedisoite oblie anaivie malple Boe Hsteats® A3RRIe B2 Pl cept or  of
the secopgyh@¥eh bRRfhiresRAD bienfimBeyseit Afhosfiodscent or fiuorescent molecule, is
: applied onto said two layer adsorbent medium, said labeled analyte molecule capable of
interacting with non-ococupied analyie-receptor of the second layer, and able o provide

20  detection of the absence or presence of the analyie of interest in the second layer,

18. The method according 1o ciaim 18 in which additional steps are present.in between siep
(c™), and step (d) consisting of.
- optionally washing said two layer adsorbent medium in order fo remave all
25 unbound labeled analyte molecule from the second layer, and ' 7
- - applying a substrate onto said two layer adsorbent medium, said substrate
capable of reacting with the labeled analyte molecule bound onto the non-
occupied analyte-receptor of the second layer and capable of generafing a
deteciable signal. '
30
20. The msthod according‘ to any of claims 11 to 19, further comprising pre-treating the
sample under investigation by dissolving or extracting it with a specific solvent prior fo
applying said sample onto the two layer adsorbent medium, wherein the pretreatment

extracts, concentrates or dissolves the analyte from the sample.



detectabl e signal. 30 20. The nmethod according to any of clains 11 to 19,

further conprising pre-treating the sanple under investigation by

. dissolving or extracting it with a specific solvent prior to applying said

sanple onto the two layer adsorbent nedium wherein the preppnegiseods

~ extracts, concentrates or dissolves the analyte fromthe sanple. 12 August

- 2005 WO 02/ 065115 PCT/ EPO2/ 01496 35 21. The nethod.according to any of
clainms 1Wa@AEBS in which said sanple is applied oS EEYR M ¢ wo | ayer

adsor bent - nedi um by neans of pressuge. 5 22. The nethod according to any of

clainms 11 to 21, in which the analyte in said sanple .under investigation

is a nenber selected fromthe group consisting of toxins, nycotoxins,

pesticides, drugs, antibiotics, hornones, and their respective conjugates,

met abol iﬁ?‘?he%ﬁ%o&%?%&r&éﬁté¥@§oﬁgl%l 53310 SBIR whiel SiiflsafpR0s aiphel dne saldai m 22, in

whi ch t he"ana _ e under i1nvestigation is a nycotoxin. 24.
The met Hoe layeredrodienymediinepameass SLPTePUB3 i n which the *anal yze in said
sanpl e under investigation is ochratoxin A 15 25. Use of a device

accordin an f clai 1t i f g 10 to 23.
6 % ki 22 0l o] resihedt gl badind T B4, B idingBhalneh Bl Sadlos 17 10
and one wdemiovestigafiont ke ménter selpaiest rppthe gjoun cppsbtiptl iR MYCAI¥BFt capabl e of

extract i Doy EONGERL bainidAs, Abmidhas ahy ihe# rdshétiverstrjughtes, ofietdbolies @it in t he
sanpl e under_ i nvestigation, (b) pressure nmeans connectable to the inlet
means of d&iMEVefevi ce and capable of forcefully exerting pressure upon said

.sanpl e under investigation, to force at least part of said sanple fromthe

' IO][] : ?tpr:)\%%gﬁ%%&hémﬁ%cg&@gﬁé caim ?’%in%fﬁ%ﬁ\{ﬂe%ﬁalyt%ﬁ seR)saPpiasdet Rebstdglisht | on capabl e

gSi rinterferences of the second |I|ayer, (d) a binder
capabl e isfamiyatteMiract i ng wi t h non-occupi ed anal yte-receptor of the second
| ayer, (e) a labelled binder nolecul e capable of interacting with

non- Occugtii.elq'neer‘nne%!ogtagéor lr(a)g LBSERE 85 oPha NS EHO e8P Laid 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 o 23.

o6. A kit consisting of a device according fo any of élaims 1 1o 8 or 25 and one or more of the
following: '
20 {8) a pretreatment solvent capable of extrasting, concentrating or dissolving the
' analyte of interest in the sample under invesﬁgation,
{b) pressure means connectable fo 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 . {¢) a washing solution capable of removing possible color interferences of the second
' layer,
(dya bihder capable of interacting with non-occupied analyte-receptor of the second
layer, _ o
(e) a labelled binder molecule capable of interacting with non-occupied analyte-
30 receptor of the second layer,
{Ha Iabelled derivative of the analyte molecule under investigation,
{¢) @ washing solution capable of removing all unbound binder or unbound labeled
] binder or unbound labsled analyts molecule from the second layer, and



(f) a labelled derivative of the analyte nol ecul e under investigation, (Qg)
a washing solution capable of renoving all unbound bi nder or unbound

.| abel ed bi nder or unbound | abel ed anal yte nol ecule fromthe second | ayer,
and 12 August 2005 WO 02/ 065115 PCT/ EP02/01496 36 (h) a sybgipadieopgprabl e
of reacting wth said binder or |abeled analyte nol ecul e bound™ onto

non- occupi ed anal yte-receptor of the second | ayer, and capabl e of

gener at i ngo eydstect abl e signal. 5 27. A solid phase?@ 814§ up nethod for
removing an interfering fraction frgma fluid or sem- fluid sanple, said
met hod conprising applying the sanple in a flowthrough notion onto an
adsor bent nedi um which is capable of actively adsorbing at |east a part of

the interfer g subdiraeichbloef readinghwisesatl inderadn ibeied aalyietpleatietbrend sai d

adsor bent nedium conprises a soli u t LENial SRl esleed &romthe
group consi sti My B%“E)'gde,an%?tf’fecaetasgﬂgﬁ%r SésEg or 3%e’xt rangﬁ 10 and wherein
at | east part- ofenthaingadefeqieblegfnabai d sol i d support material is derivatized

to produce a bonded nmatrix. 28. A device operable in the method of claim
27 for renoving an interfering fraction from. fl ui r ksl Ui d sanpl e
conpr Fsi g Aéﬁ“d?ﬂﬂ‘éﬁﬁ Praning H%@Ptﬂgﬂ fﬂHP'B?]‘"r\g@(]:r_g%{é]ﬁq dreg O“aﬂgpi%\ﬁé@%%ﬁladsor bi ng at
| east a @@ éaniple, BAIE nisthoe téngrising adplying tiieosample is afflow-Beaugh OIRTE¥REY eri zed In
that said adsarb | LLRES aBsoitld & ISHPRPRR oMb amémkins el ect ed
fromt heac&f’%ﬁ% "&%cﬁds?’lg gﬁ?ﬂlslé%k&%rs?l‘l ca§3¢ri vgti ves (?(r?ljd wher ein ak | east part
of the simdioref sfid sample.sHriagerzah Fohet said @fsorent mediyp CPRIEPS 8D o9,

lDeVi ce a%g?@ﬁnﬂlﬁriél Qotbdtad fmrztﬁl o 'gfaupm?mngaﬂaéaﬂﬁ, it isemdomﬂ@éfn%ormlr i ses af
east one t he groups,selected fro 1 QG E d&f cycl ohexyl,
phony¥. SR HSEUBYES PR TOBI BT o0y SRk e Qb & diuee Ty

di et hyl agbsweipd opyik, benzenesul fonyl propyl, sul fonyl propyl, carboxynet hyl
and trimethylam nopropyl 25 30. Device according to claim28 in which said

absorbent nediumis a bonded silica solid phase. . i ording to
cl ai m 2828/ dgviceererablg '%TB%HF%%PW??@H%#HW’%“‘&WQ 5‘%‘“?‘1%%?’%‘13%\6{'@3[‘?@& phase. 30
32. Use gfidar ebacRidgnipe corriphsnl arc edsodhemgnadiune Whichnis2qepalle of @syeY ng an
interfering fraction f bebriniPRiGh df'al 18 QelarbQErizEeInasdt ishig t he

pr eseﬁceaag’rbérl?sagﬁlec?é ao?argérimgﬁi@ @et"g I'n i@ #fl 3‘?35@ sem -1 ui d sanpl e.

adsorbent medium comprises a solid support material selected from the group consising

silica detivatives and wherein at least part of the surface of said solid support material is

derivatized.

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

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

phase.

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

30 -
32. Use of a cleaning up method according to claim 27 for ramoving an interfering fraction
from sald sample in a methed for detecting the presence or absence of an analyte in a fluid or

semi-fiuid sample.



12 August 2005 WO 02/ 065115 PCT/ EP02/ 01496 37 33. Use of a cleaning up

met hod according to claim?27 prior to the application of a sanple in a
flowthrough enzynme i mmunoassay or in an HPLC anal ysis. 34. Use of a device
according to any of clains 28 to 31 in a cleaning up nethod2 aggedtcdooy to 5
claim27. 35. Use according to any of clainms 31 to 34 wherein said sanple
under investi (Ogati on conprises ochratoxin A 10 36. A device according to
any of cl %0510 8 further conprising in a predet BFHEM@B4%pace of said
second | ayer a predeterm.ned amount »pf the analyte nolecule to be detected,
| abeled wi th an enzyne or a biolumnescent, chem | um nescent,
phosphorescent or fluorescent nolecule. 15 37. Use of a device according
to cl ai n83&/se nf eatrk;anmg up hethnbedeoding df claimh &7 paor 1 the eppﬂdatzon of a sample in

a flow-through enzyme :mmunoassay 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
5 - claim 27. | |

35. Use according fo any of claims 31 to 84 wherein sald sample under investigation
comprises ochratoxin A '

10 36. A device according o any of claims 1 to 8 further comprising in a predetermined space of
said second layer a predstermined amount of the analyte molecule o be detecied, labsled
with an enzyme or a bioluminescent, chemiluminescent, phoéphorescent or flucrescent
molecule. '

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



